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Appendix A

Routine Summaries

This appendix contains Unix-like summaries for the routines that are built into the Amiga
ROM (or kickstart) software, as well as summaries of routines in disk-loadable libraries. The
debug library documentation is included here as well.

These documentation files are organized on a functional basis. For example, things pertinent
to Exec are listed under uexec.library/someDocFile". Things pertinent to graphics are listed
under "graphics.library/someDocFile".

The tutorial sections of this manual give you information that shows how these routines
relate to each other and the prerequisites for calling them.

Most routines are listed as part of a library of routines. Before you can use a routine within
your program, you must assure that the library is opened. This is explained fully in the

"Libraries" chapter of this manual but it bears repeating here. You open a library by using
the OpenLibrary() function. The call takes the form:

struct LibBase *LibBase;

LibBase = OpenLibrary(" library.name",version);

where:

library.name

is a string that describes the name of the library you wish to open.

version

is the version number of the library that you wish to have opened. A value of 0 says
give me any version. A value of 31, for example (latest as of this writing) says open
specifically version 31 of this library or greater if 31 is not available.

If the library is disk-resident, it gets loaded and initialized. The OpenLibraryQ returns the
address of the library base, which you must assign to a specific variable. It is through this
means that your program links into the library-specific interface code that is contained in
amiga.lib.



The following is a list of the names of the libraries that are currently part of the Amiga

software and the corresponding names of the library base pointers associated with them:

Library Name Library Base Pointer Name

exec.library ExecBase

clist.library ClistBase

graphics.library GfxBase

layers.library LayersBase

intuition.library IntuitionBase

mathffp.library MathBase

mathtrans.library MathTransBase

mathieeedoubbas.library MathleeeDoubBasBase

dos.library DosBase

translator.library TranslatorBase

icon, library IconBase

diskfont.library DiskfontBase

ramlib.library — (not useful to C language)

Example:

#include "graphics/gfx.h"

struct GfxBase *GfxBase;

GfxBase = OpenLibrary("graphics.library",0);

if(GfxBase == NULL) exit(NO_GRAPHICS_LIBRARY_FOUND);

Note: If your program is coming up through the normal startup code (see the Work

bench chapter of this manual) the exec.library and dos.library are already opened

for you. Thus you needn't open them yourself.

The reason for this code are

1. C, when calling a routine, takes the parameters for the routine and pushes them

onto the stack. For example:

x = Routine(parmA, parmB);

Then it calls a routine named ".Routine" (adds an underscore to the head of the
routine name).

2. The underlying ROM (or disk based) code usually expects its parameters to be
passed in registers rather than on the stack. This is to make it truely general pur

pose (does not impose a particular stack frame), and more efficient for assembly
language coding.

Therefore, the interface code at ..Routine, in turn, saves the contents of registers

the routine will use and pulls parameters off of the stack and jams them into



registers, finally passing control directly to the actual starting location of the routine
itself.

The linker needs the library base location since it is through a jump-with-offset from

a machine register that the ..Routine entry point is found. (The Amiga uses a relo

cating loader in AmigaDOS, so you can never be sure exactly where a library of rou

tines is located. However once the system has loaded a library, it knows how and

where to find it and gives you a way to use the library's routines.)

The following shows typical interface code linked to your program from amiga.lib:

xref _LibBase ;Library base name is defined in

;user's file, this code gets linked

;to user's program, get the value

;from there when library is opened,

xdef JRoutine

;make ^Routine name external,

;visible to linker.

JRoutine:

move.l A6,-(sp) ;save register(s)

move.l 8(sp),A0/Al ;copy parms A and B to regs.

move.l _LibBase,A6 ;load library base address

jsr _LVORoutine(A6) ;go to real routine

move.l (sp)+,A6 jrestore registers

rts

where JLVORoutine is a value representing the offset, within the library, at which the

"real" routine (the one that expects parameters in registers) is located.

When you are finished using a library, at the end of your program, you should close it, using
the CloseLibrary function as follows:

CloseLibrary(LibBase);

If the system is running out of memory and needs to free up space, it can check the library-

accessors field for various libraries and for those whose accessors value is zero, it can retrieve

the memory that the library had used.
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abs

AddAnimOb

AddBob

AddDevice

AddFont

AddFreeLlst

AddGadget

AddHead

AddlntServer

AddLibrary

AddPort

AddResource

AddTail

AddTask

AddVSprite

Allocate

AllocCList

AllocEntry

AllocMem

AllocRaster

Al1ocRemember

AllocSignal

AllocTrap

AllocWBObject

AndRectRegion

Animate

AreaDraw

AreaEnd

AreaMove

arnd

AskFont

AskSoftStyle

AutoRequest

AvailFonts

AvailMem

BeginRefresh

BeginUpdate

BehindLayer

BltBitMap

BltClear

BltPattern

BltTemplate

BuildSysRequest

BumpRevision

Cause

CEND

ChangeSprite

ChecklO

CINIT

ClearDMRequest

ClearEOL

ClearMenuStrip

ClearPointer

ClearRegion

ClearScreen

Close

mathffp library

graphics library[gels]

graphics library [gels]

exec library

graphics library [text]

icon library

intuition library

exec library

exec library

exec library

exec library

exec library

exec library

exec library

graphics library [gels]

exec library

clist library

exec library

exec library

graphics library

intuition library

exec library

exec library

icon library

graphics library

graphics library[gels]

graphics library

graphics library

graphics library

mathlink_lib library

graphics library [text]

graphics library[text]

intuition library

diskfont library

exec library

intuition library

layers library

layers library

graphics library[text]

graphics library

graphics library

graphics library [text]

intuition library

icon library

exec library

graphics library

graphics library

exec library

graphics library

intuition library

graphics library [text]

intuition library

intuition library

graphics library

graphics library[text]

dos library
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Close

CloseDevice

CloseFont

CloseLibrary

CloseScreen

CloseWindow

CloseWorkBench

CMOVE

ColdReset

ConcatCList

CopyCList

CopySBitMap

CreateBehindLayer

CreateDir

CreatePort

CreateProc

CreateStdIO

CreateTask

CreateUpfrontLayer

CurrentDir

CurrentTime

CWAIT

DateStamp

dbf

Deallocate

Delay

DeleteFile

DeleteLayer

DeletePort

DeleteStdIO

DeleteTask

DeviceProc

DisownBlitter

DlsplayAlert

DisplayBeep

DisposeLayerlnfo

DisposeRegion

DoCollision

DoIO

Doubleclick

Draw

DrawBorder

DrawGList

Drawlmage

DupLock

EndRefresh

EndRequest

EndUpdate

Enqueue

Examine

execute

Exit

ExNext

faddi

FattenLayerlnfo
fcmpi

translator library

exec library

graphics library[text]

exec library

intuition library-

intuition library

intuition library

graphics library

exec library

clist library

clist library

graphics library

layers library

dos library

exec_support library

dos library

exec_support library

exec_support library

layers library

dos library

intuition library

graphics library

dos library

mathlink_lib library
exec library

dos library

dos library

layers library

exec_support library

exec_support library

exec_support library

dos library

graphics library

intuition library

intuition library

layers library

graphics library

graphics library [gels]

exec library

intuition library

graphics library

intuition library

graphics library[gels]

intuition library

dos library

intuition library

intuition library

layers library

exec library

dos library

dos library

dos library

dos library

mathffp library

layers library

mathffp library
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fdivi

fflti

FindName

FindPort

FindTask

FindToolType

Flood

FlushCList

fmuli

fnegi

fpa

fpbcd

FreeCList

FreeCo1orMap

FreeCopList

FreeQprList

FreeDiskObject

FreeEntry

FreeFreeList

FreeGBuffers

FreeMem

FreeRaster

FreeRemember

FreeSignal

FreeSprite

FreeSysRequest

FreeTrap

FreeVPortCopLists

FreeWBObject

fsubi

ftsti

GetCC

GetCLBuf

GetCLChar

GetCLWord

GetColorMap

GetDefPrefs

GetDiskObject

GetGBuffers

GetIcon

GetMsg

GetPrefs

GetRGB4

GetSprite

GetWBObject

IEEEDPAbs

IEEEDPAdd

IEEEDPCmp

IEEEDPDlv

IEEEDPFlt

IEEEDPMul

IEEEDPNeg

IEEEDPSub

IEEEDPTst

IncrCLMark

Info

mathffp library

mathffp library

exec library

exec library

exec library

icon library

graphics library

clist library

mathffp library

mathffp library

mathlink^lib library

mathlink_lib library

clist library

graphics library

graphics library

graphics library

icon library

exec library

icon library

graphics library[gels]

exec library

graphics library

intuition library

exec library

graphics library

intuition library

exec library

graphics library

icon library

mathffp library

mathffp library

exec library

clist library

clist library

clist library

graphics library

intuition library

icon library

graphics library[gels]

icon library

exec library

intuition library

graphics library

graphics library

icon library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

mathieeedoubbas library

clist library

dos library
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InitArea

InitBitMap

InitCLPool

InitGels

InitGMasks

InitLayers

InitMasks

InitRastPort

InitRequester

InitStruct

InitTmpRas

InitView

InitVPort

Input

Insert

IntuiTextLength

IoErr

Islnteractive

ItemAddress

LoadRGB4

LoadSeg

LoadView

Lock

LockLayer

LockLayerInfo

LockLayerRom

LockLayers

MakeLibrary

MakeScreen

MakeVPort

MarkCList

MatchToo1Value

ModifylDCMP

ModifyProp

Move

MoveLayer

MoveLayerInFrontOf

MoveScreen

MoveSprite

MoveWindow

MrgCop

NewLayerlnfo

NewList

NewRegion

OffGadget

OffMenu

OnGadget

OnMenu

Open

Open

OpenDevice

OpenDiskFont

OpenFont

OpenLibrary

OpenResource

OpenScreen

graphics library

graphics library

clist library

graphics library [gels]

graphics library[gels]

layers library

graphics library[gels]

graphics library

intuition library

exec library

graphics library

graphics library

graphics library

dos library

exec library

intuition library

dos library

dos library

intuition library

graphics library

dos library

graphics library

dos library

layers library

layers library

graphics library

layers library

exec library

intuition library

graphics library

clist library

icon library

intuition library

intuition library

graphics library

layers library

layers library

intuition library

graphics library

intuition library

graphics library

layers library

exec_support library

graphics library

intuition library

intuition library

intuition library

intuition library

dos library

translator library

exec library

diskfont library

graphics library[text]

exec library

exec library

intuition library
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OpenWindow intuition library

CpenWorkBench intuition library

OrRectRegion graphics library

Output dos library

OwnBlitter graphics library

ParentDir dos library

PeekCLMark clist library

PolyDraw graphics library

PrintlText intuition library

PutCLBuf clist library

PutCLChar clist library

PutCLWord clist library

PutDiskObject icon library

Putlcon icon library

PutMsg exec library

PutWBObject icon library

QBlit graphics library

QBSBlit graphics library

Read dos library

ReadPixel graphics library

RectFill graphics library

RefreshGadgets intuition library

RemakeDisplay intuition library

RemDevice exec library

RemFont graphics library[text]

RemHead exec library

RemlBob graphics library[gels]
RemlntServer exec library

RemLibrary exec library

Remove exec library

RemoveGadget intuition library

RemPort exec library

RemResource exec library

RemTail exec library

RemTask exec library

RemVSprite graphics library[gels]

Rename dos library
ReplyMsg exec library

ReportMouse intuition library

Request intuition library
RethinkDisplay intuition library

ScreenToBack intuition library
ScreenToFront intuition library
ScrollLayer layers library

ScrollRaster graphics library

ScrollVPort graphics library

Seek dos library
SendIO exec library
SetAPen graphics library
SetBPen graphics library
SetCollision graphics library[gels]
SetComment dos library

SetDMRequest intuition library
SetDrMd graphics library
SetExcept exec library

SetFont graphics library [text]
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SetFunction exec library

SetlntVector exec library

SetMenuStrip intuition library

SetPointer intuition library
SetProtection dos library

SetRast graphics library
SetRGB4 graphics library
SetSignal exec library
SetSoftStyle graphics library[text]

SetSR exec library
SetTaskPri exec library
SetWindowTitles intuition library
ShowTitle intuition library
Signal exec library
SizeCList clist library
SizeLayer layers library
SizeWindow intuition library
SortGList graphics library[gels]
SPAbs mathffp library
SPAcos mathtrans library
SPAdd mathffp library
SPAsin mathtrans library
SPAtan mathtrans library
SPCmP mathffp library
SPCos mathtrans library
SPCosh mathtrans library
SPDiv mathffp library
SPExP mathtrans library
SPFieee mathtrans library
SPFlt mathffp library
SplitCList clist library
SPLog mathtrans library
SPLoglO mathtrans library
SPMul mathffp library
spNeg mathffp library
SPPow mathtrans library
SPSin mathtrans library
SPSincos mathtrans library
SPSinh mathtrans library
SPSqrt mathtrans library
SPSub mathffp library
SPTanh mathtrans library
SPTieee mathtrans library
SCTst mathffp library
SubCList clist library

SumLibrary exec library
Superstate exec library
SwapBitsRastPortClipRect layers library
SyncSBitMap graphics library

tan mathtrans library
Text graphics library[text]
TextLength graphics library [text]
ThinLayerlnfo layers library
Translate translator library
UnGetCLChar Cllst library

UnGetCLWord clist library
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UnLoadSeg dos library

UhLock dos library

UhlockLayer layers library

UhlockLayerlnfo layers library

UhlockLayerRom graphics library

UhlockLayers layers library

UhPutCLChar clist library

UnPutCLWord clist library

UpfrontLayer layers library

UserState exec library

VBeamPos graphics library

ViewAddress intuition library

ViewPortAddress intuition library

Wait exec library
WaitBlit graphics library

WaitBOVP graphics library

WaitForChar dos library

WaltIO exec library

WaitPort exec library

WaitTOF graphics library

WBenchToBack intuition library

WBenchToFront intuition library

WhichLayer layers library

WindowLimits intuition library

WindowToBack intuition library

WindowToFront intuition library

Write dos library
WritePixel graphics library

XorRectRegion graphics library
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ABS

abs

BNDRYOFF

CEND

CINIT

clearerr

CMOVE

CWAIT

feof

ferror

fflush

fileno

FOREVER

getc

getchar

InitAnimate

isalnum

isalpha

isascii

iscntrl

iscsym

iscsymf

isdigit

isgraph

islower

isprint

ispunct

isspace

isupper

isxdigit

ITEMNUM

MAX

max

MENUNUM

MIN

min

NOT

ObjAlloc

putc

putchar

RASSIZE

RemBob

rewind

SetAfPt

SetDrPt

SetOPen

SetWrMsk

SHIFTITEM

SHIF1MENU

SHIFTSUB

SIGN

STREQ

SUBNUM

TMAlloc

toascii

TOBB

clib macro [macros .h]

lattice macro[stdio.h]

graphics macro[gfxmacros.h]

graphics macro[gfxmacros .h]

graphics macro[gfxmacros .h]

lattice macro[stdio .h]

graphics macro[gfxmacros .h]

graphics macro [gfxmacros .h]

lattice macro [stdio ,h]

lattice macro [stdio.h]

lattice macro[stdio.h]

lattice macro [stdio.h]

intuition macro [intuition.h]

lattice macro[stdio.h]

lattice macro[stdio.h]

graphics macro [gels.h]

lattice macro[ctype.h]

lattice macro[ctype.h]

lattice macro [ctype.h]

lattice macro[ctype.h]

lattice macro [ctype.h]

lattice macro[ctype.h]

lattice macro [ctype.h]

lattice macro [ctype.h]

lattice macro[ctype .h]

lattice macro [ctype .h]

lattice macro[ctype.h]

lattice macro[ctype.h]

lattice macro[ctype.h]

lattice macro [ctype.h]

intuition macro [intuition.h]

clib macro[macros.h]

lattice macro [stdio .h]

intuition macro [intuition.h]

clib macro [macros.h]

lattice macro [stdio.h]

intuition macro [intuition.h]

workbench macro [workbench.h]

lattice macro [stdio.h]

lattice macro[stdio.h]

graphics macro[gfx.h]

graphics macro [gels.h]

lattice macro[stdio.h]

graphics macro[gfxmacros .h]

graphics macro[gfxmacros .h]

graphics macro[gfxmacros .h]

graphics macro[gfxmacros .h]

intuition macro [intuition.h]

intuition macro [intuition.h]

intuition macro [intuition.h]

intuition macro [intuition.h]

workbench macro [workbench.h]

intuition macro [intuition.h]

workbench macro [workbench.h]

lattice macro [ctype.h]

graphics macro[gfx.h]
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tolower

toupper

lattice macro [ctype ,h]

lattice macro[ctype.h]
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p
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c
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p
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c
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p
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i
t
i
o
n
.

H
i
g
h
e
r
p
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c
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h
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e
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r
s
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o
n
e
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t
e
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t
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b
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e
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n
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c
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c
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c
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c
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c
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c
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c
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b
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c
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b
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p
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P
U
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-
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r
t
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u
p
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b
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u
p
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p
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b
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y
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x
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/
A
d
d
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i
b
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N
A
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A
d
d
L
l
b
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b
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b
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F
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O
N

T
h
i
s
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c
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e
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b
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b
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b
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b
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c
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b
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c
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r
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p
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r
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O
N

T
h
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s
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u
n
c
t
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o
n
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t
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h
e
s
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e
s
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g
e
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o
r
t

s
t
r
u
c
t
u
r
e
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e
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t
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T
h
e
n
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e
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d
p
r
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o
r
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y

f
i
e
l
d
s

o
f
t
h
e
p
o
r
t

s
t
r
u
c
t
u
r
e
s
h
o
u
l
d
b
e
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n
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t
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a
l
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z
e
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p
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i
o
r
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o

c
a
l
l
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n
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c
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o
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p
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o
u
l
d
b
e
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n
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t
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a
l
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z
e
d
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o
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n
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e
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i
e
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o
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e
r
s
y
s
t
e
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i
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t
h
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n
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u
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e
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u
l
w
h
e
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o
r
e
t
h
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n
o
n
e
t
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n
e
e
d
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r
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p
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r
t
.
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r
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r
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p
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r
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p
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r
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c
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c
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c
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c
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P
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d
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h
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i
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s
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c
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b
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o
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r

t
o

c
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c
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n
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c
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c
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c
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c
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d
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c
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c
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c
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b
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c
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i
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i
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c
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p
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b
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c
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-
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d
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p
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i
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.
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i
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c
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S
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O
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S
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S
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o
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l
l
o
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a
t
e
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f
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e
e
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s
t
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t
e
S
i
z
e
)
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O

A
0
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O
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U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
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o
n

i
s
u
s
e
d
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o
a
l
l
o
c
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t
e
b
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o
c
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o
f
m
e
m
o
r
y

f
r
o
m
a
g
i
v
e
n

f
r
e
e
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y
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o
o
l
.

I
t
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i
l
l
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e
t
u
r
n
t
h
e

f
i
r
s
t

f
r
e
e
b
l
o
c
k
t
h
a
t
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s
g
r
e
a
t
e
r
t
h
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n
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e
q
u
a
l

t
o
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h
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r
e
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e
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d
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e
.
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c
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,
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e
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r
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r
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r
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l
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o
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t
e
d
,
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l
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e
b
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c
k
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l
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e
d
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h
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n
c
e
,
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l
l
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l
l
o
c
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t
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o
n
s
i
z
e
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r
e
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o
u
n
d
e
d

u
p
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o
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n
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t
b
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o
c
k
e
v
e
n
v
a
l
u
e

(
e
.
g
.

t
h
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u
m
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o
c
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r
e
s
o
l
u
t
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n
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.
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s
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c
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d
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n
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o
n
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u
n
c
t
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n
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h
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r
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f
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e
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,
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b
e
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n
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p
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c
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n
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.

I
N
P
U
T
S f
r
e
e
L
i
s
t

-
p
o
i
n
t
s
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h
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c
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T m
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c
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b
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r
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r
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n
t
o
f

r
e
q
u
e
s
t
e
d

m
e
m
o
r
y

i
s

i
n
v
a
l
i
d
,

r
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f
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p
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c
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.
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l
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n
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c
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e
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n
t
r
y

L
i
s
t
=
A
l
l
o
c
E
n
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u
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c
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c
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c
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c
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c
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c
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c
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c
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.
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b
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c
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b
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i
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h
r
e
q
u
i
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.
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.
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.
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.
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.
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l
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c
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l
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c
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r
e
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n
t
s
)

D
O

D
l
-
0
:
3
1

T
h
i
s

i
s
t
h
e
m
e
m
o
r
y
a
l
l
o
c
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p
l
i
c
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c
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b
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c
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c
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c
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c
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b
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p
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c
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r
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u
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b
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c
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c
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c
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b
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S b
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c
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b
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c
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c
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c
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b
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i
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p
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p
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d
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b
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b
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b
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.
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g
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i
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b
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i
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=

G
e
t
O
C
f
)

D
O

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
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p
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b
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i
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p
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n
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.
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S
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i
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-
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h
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c
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e
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.
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D
e
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S
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S
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/
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t
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g

f
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a
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e
p
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r
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=
G
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t
M
s
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p
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r
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O
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O
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N
C
T
I
O
N
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s
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n
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n
r
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c
e
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s
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o
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a
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e
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o
r
t
.
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t
p
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o
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y
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n
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e
s
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a
g
e
r
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c
e
i
v
i
n
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e
c
h
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n
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.
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h
e
r
e
c
e
i
v
e
d
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s
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a
g
e
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r
e
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o
v
e
d
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r
o
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h
e
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e
s
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a
g
e
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o
r
t
.
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i
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s
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u
n
c
t
i
o
n
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l
l
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o
t
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t
.
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f
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m
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s
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e

i
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t
p
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e
n
t
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h
i
s
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u
n
c
t
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n
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l
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t
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n
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.
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a
p
r
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r
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m
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e
,
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c
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c
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d
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r
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e
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t
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.
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c
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i
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p
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r
t
.
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p
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b
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.
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c
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f
i
n
i
s
h
e
d
w
i
t
h
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e
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s
a
g
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a
y
R
e
p
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M
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i
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.
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c
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T m
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b
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.
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f
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h
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r
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,

r
e
t
u
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n

z
e
r
o
.
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M
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,

R
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p
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M
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,
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t
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r
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/
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t
S
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u
c
t
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/
I
n
i
t
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u
c
t

N
A
M
E
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n
i
t
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u
c
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-
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n
i
t
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l
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z
e
m
e
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o
r
y
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r
o
m
a
t
a
b
l
e

S
Y
N
O
P
S
I
S

I
n
i
t
S
t
r
u
c
t
(
i
n
i
t
T
a
b
l
e
,

m
e
m
o
r
y
,

s
i
z
e
)
;

A
l

A
2
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0
-
0
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F
U
N
C
T
I
O
N

C
l
e
a
r

a
m
e
m
o
r
y
a
r
e
a
e
x
c
e
p
t

t
h
o
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e
w
o
r
d
s
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h
o
s
e
d
a
t
a
a
n
d

o
f
f
s
e
t

v
a
l
u
e
s
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r
e
p
r
o
v
i
d
e
d

i
n
t
h
e

i
n
i
t
i
a
l
i
z
a
t
i
o
n

t
a
b
l
e
.

T
h
i
s

i
n
i
t
i
a
l
i
z
a
t
i
o
n
t
a
b
l
e
h
a
s
b
y
t
e

c
o
m
m
a
n
d
s
t
o

|
a

|
|
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y
t
e
|

|
g
i
v
e
n
|
|
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y
t
e
|

|
o
n
c
e

|

l
o
a
d

|
c
o
u
n
t
|
|
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o
r
d
|

i
n
t
o

|
n
e
x
t

|
|
r
p
t
r
|

o
f
f
s
e
t
,

j
r
e
p
e
a
t
i
t
i
v
e
l
y
j
.

|
l
b
n
g
|

N
o
t

a
l
l

c
o
m
b
i
n
a
t
i
o
n
s

a
r
e

s
u
p
p
o
r
t
e
d
.

T
h
e

o
f
f
s
e
t
,

w
h
e
n

s
p
e
c
i
f
i
e
d
,

i
s
r
e
l
a
t
i
v
e
t
o
t
h
e
m
e
m
o
r
y
p
o
i
n
t
e
r
p
r
o
v
i
d
e
d

(
M
e
m
o
r
y
)
,

a
n
d

i
s

i
n
i
t
i
a
l
l
y

z
e
r
o
.

T
h
e

i
n
i
t
i
a
l
i
z
a
t
i
o
n

d
a
t
a

(
I
n
i
t
T
a
b
l
e
)

c
o
n
t
a
i
n
s
b
y
t
e
c
o
m
m
a
n
d
s
w
h
o
s
e

8
b
i
t
s

a
r
e

i
n
t
e
r
p
r
e
t
e
d

a
s

f
o
l
l
o
w
s
:

d
d
s
s
n
n
n
n

d
d

t
h
e

d
e
s
t
i
n
a
t
i
o
n
t
y
p
e

(
a
n
d

s
i
z
e
)

:

0
0

n
e
x
t

d
e
s
t
i
n
a
t
i
o
n
,

n
n
n
n

i
s

c
o
u
n
t

0
1

n
e
x
t

d
e
s
t
i
n
a
t
i
o
n
,

n
n
n
n

i
s
r
e
p
e
a
t

1
0

d
e
s
t
i
n
a
t
i
o
n
o
f
f
s
e
t

i
s
n
e
x
t

b
y
t
e
,

n
n
n
n

i
s

c
o
u
n
t

1
1

d
e
s
t
i
n
a
t
i
o
n

o
f
f
s
e
t

i
s
n
e
x
t

r
p
t
r
,

n
n
n
n

i
s

c
o
u
n
t

s
s

t
h
e
s
i
z
e

a
n
d

l
o
c
a
t
i
o
n
o
f
t
h
e

s
o
u
r
c
e
:

0
0

l
o
n
g
,

f
r
o
m
t
h
e
n
e
x
t

t
w
o

a
l
i
g
n
e
d
w
o
r
d
s

0
1

w
o
r
d
,

f
r
o
m
t
h
e
n
e
x
t

a
l
i
g
n
e
d
w
o
r
d

1
0

b
y
t
e
,

f
r
o
m
t
h
e
n
e
x
t
b
y
t
e

1
1

E
R
R
O
R

-
w
i
l
l

c
a
u
s
e
a
n
A
L
E
R
T

(
s
e
e
b
e
l
o
w
)

n
n
n
n

t
h
e

c
o
u
n
t

o
r

r
e
p
e
a
t
:

c
o
u
n
t

t
h
e

(
n
u
m
b
e
r
-
*
-
1
)

o
f
s
o
u
r
c
e

i
t
e
m
s

t
o

c
o
p
y

r
e
p
e
a
t

t
h
e
s
o
u
r
c
e

i
s
c
o
p
i
e
d

(
n
u
m
b
e
r
+
1
)

t
i
m
e
s
.

i
n
i
t
T
a
b
l
e
c
o
m
m
a
n
d
s

a
r
e
a
l
w
a
y
s

r
e
a
d

f
r
o
m
t
h
e
n
e
x
t
e
v
e
n

b
y
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e
.

G
i
v
e
n
d
e
s
t
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n
a
t
i
o
n

o
f
f
s
e
t
s
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r
e
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l
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a
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s

r
e
l
a
t
i
v
e
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o
m
e
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(
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2
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.

T
h
e
c
o
m
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d

0
0
0
0
0
0
0
0
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h
e
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e

0
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r
e
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l
l
y
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t
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r
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.

2
4
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i
t
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P
T
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s
u
p
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r
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6
8
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b
i
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b
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b
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e

i
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i
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b
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p
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c
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c
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b
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c
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d
r
e
p
e
a
t

D
l

d
e
s
t
i
n
a
t
i
o
n

o
f
f
s
e
t
*

c
o
s
m
a
n
d
t
y
p
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c
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c
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d
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i
n
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d
e
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N
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d
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b
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i
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p
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u
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d
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N
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n
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h
e
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e
t
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-
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d
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h
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b
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c
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a
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b
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E
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c
/
M
a
k
e
l
f
i
b
r
a
r
y

I

S
Y
N
O
P
S
I
S

l
i
b
r
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r
y
=
M
a
k
e
L
i
b
r
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r
y
(
v
e
c
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o
r
s
,

s
t
r
u
c
t
u
r
e
,

i
n
i
t
,

d
a
t
a
S
i
z
e
,

s
o
g
L
i
s
t
)
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O

A
0

A
l

A
2

D
O

D
l

F
U
N
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T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n

i
s
u
s
e
d

f
o
r
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n
s
t
r
u
c
t
i
n
g

a
l
i
b
r
a
r
y
v
e
c
t
o
r

a
n
d

d
a
t
a

a
r
e
a
.

S
p
a
c
e

f
o
r
t
h
e

l
i
b
r
a
r
y

i
s
a
l
l
o
c
a
t
e
d

f
r
o
m
t
h
e

s
y
s
t
e
m
'
s

f
r
e
e
m
e
m
o
r
y
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o
o
l
.
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h
e
s
i
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e
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i
e
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d
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f
t
h
e
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i
b
r
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r
y
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e
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i
l
l
e
d
.
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h
e
d
a
t
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o
r
t
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o
n
o
f
t
h
e

l
i
b
r
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r
y
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s
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n
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t
i
a
l
i
z
e
d
.
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l
i
b
r
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r
y
s
p
e
c
i
f
i
c
e
n
t
r
y
p
o
i
n
t

i
s
c
a
l
l
e
d

(
I
n
i
t
)
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f
p
r
e
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e
n
t
.
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N
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S v
e
c
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r
s

-
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o
i
n
t
e
r
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o

a
n

a
r
r
a
y
o
f

f
u
n
c
t
i
o
n
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o
i
n
t
e
r
s

o
r

f
u
n
c
t
i
o
n

d
i
s
p
l
a
c
e
m
e
n
t
s
.

I
f
t
h
e

f
i
r
s
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w
o
r
d

o
f
t
h
e
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r
r
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r
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p
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p
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p
r
i
t
e
n
u
m
b
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p
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b
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/
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N
A
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-
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c
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c
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b
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O
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c
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O
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c
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p
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t
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l
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c
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r
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c
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n
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c
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s
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e
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c
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o
r
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.
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h
e
s
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z
e
o
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h
e
r
e
g
i
o
n
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o
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n
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e
d
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o
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e
r
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s
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r
t
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o
i
n
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e
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o
u
l
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b
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e

(
5
)

t
i
m
e
s

a
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l
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r
g
o
a

(
m
a
x
v
e
c
t
o
r
s
)

.
T
h
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s
s
i
z
e

i
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n
b
y
t
e
s
.

A
r
e
a
f
i
l
l
s

d
o
n
e
b
y
u
s
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n
g
A
r
e
a
M
o
v
e
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r
e
a
D
r
a
w
a
n
d
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r
e
a
E
n
d
m
u
s
t
h
a
v
e
e
n
o
u
g
h
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a
c
e
a
l
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o
c
a
t
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d
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n
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h
i
s
t
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b
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e
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h
e
p
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n
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f
t
h
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r
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l
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t
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o
u
g
j
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s
p
a
c
e
t
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e

r
o
u
t
i
n
e
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w
i
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l

r
e
t
u
r
n

-
1
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p
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n
t
e
r
t
o
A
r
e
a
l
n
f
o
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c
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r
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o
c
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o
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o
l
l
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c
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e
r
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x
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c
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b
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c
t
o
r
s

t
h
i
s
b
u
f
f
e
r

c
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p
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r
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o
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e
c
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n
e
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r
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o
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e
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r
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h
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n
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e
r
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h
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t
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n
e
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c
t
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a
l
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y
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p
l
i
t
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h
e
t
a
b
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n
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o
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r
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n
a
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f
l
a
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p
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h
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r
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o
v
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r
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p
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.
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8
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b
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/
I
n
i
t
B
i
t
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N
A
M
E
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r
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h
i
c
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.
l
i
b
r
a
r
y
/
I
n
i
t
B
i
t
M
a
p

I
n
i
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B
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a
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n
i
t
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l
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b
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s
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r
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c
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r
e
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i
t
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a
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S
Y
N
O
P
S
I
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n
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i
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e
p
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i
d
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e
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d
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N
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i
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e
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e
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c
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e
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e
c
t

i
n
p
u
t
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e
p
t
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i
d
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.

M
u
s
t
b
e
u
s
e
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b
e
f
o
r
e
u
s
e
o
f
B
i
t
M
a
p

i
n
o
t
h
e
r

g
r
a
p
h
i
c
s

c
a
l
l
s
.

T
h
e
P
l
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n
e
s
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8
]
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r
e
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o
t

I
n
i
t
i
a
l
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z
e
d
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n
e
e
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b
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e
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p
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c
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w
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p
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h
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f
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p
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c
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b
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b
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b
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b
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b
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i
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c
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b
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b
e
u
s
e
d

a
s
t
h
e

g
e
l

l
i
s
t

t
a
i
l

C
I
n
f
o
=
p
o
i
n
t
e
r
t
o
t
h
e
G
e
l
s
l
n
f
o
s
t
r
u
c
t
u
r
e
t
o
b
e

i
n
i
t
i
a
l
i
z
e
d

R
E
S
U
L
T

N
o
t
h
i
n
g

B
U
G
S N
o
n
e
k
n
o
w
n

S
E
E
A
L
S
O

N
o
t
h
i
n
g

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e

5
0

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
I
n
i
t
G
H
a
s
k
s

g
r
a
p
h
i
c
s
.
l
l
b
r
a
r
y
/
I
n
i
t
G
M
a
s
k
s

N
A
M
E I
n
i
t
G
M
a
s
k
s
—

i
n
i
t
i
a
l
i
z
e
a
l
l
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b
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/
I
n
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a
s
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I
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i
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i
t
i
a
l
i
z
e
s
t
h
e

B
o
r
d
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L
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S
p
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a
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c
a
l
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Y
N
O
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I
n
i
t
M
a
s
k
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(
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S
)
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O

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e

5
2

g
r
a
p
h
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c
s
.
l
i
b
r
a
r
y
/
I
n
l
t
R
a
s
t
P
o
r
t

N
A
M
E I
n
i
t
R
a
s
t
P
o
r
t

-
I
n
i
t
i
a
l
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z
e
r
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t
e
r
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r
t
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r
u
c
t
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e
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Y
N
O
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S
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n
i
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t
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h
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s
.
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b
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/
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t

F
U
N
C
T
I
O
N I
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i
t
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e
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a
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t
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r
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c
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a
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s
.
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e

s
t
r
u
c
t
R
a
s
t
p
o
r
t

d
e
s
c
r
i
b
e
s
a

c
o
n
t
r
o
l

s
t
r
u
c
t
u
r
e

f
o
r
a
v
r
i
t
e
-
a
b
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e
r
a
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t
e
r
.

T
h
e
R
a
s
t
P
o
r
t

s
t
r
u
c
t
u
r
e

d
e
s
c
r
i
b
e
s

h
o
w
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o
m
p
l
e
t
e
s
i
n
g
l
e
p
l
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y
f
i
e
l
d
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i
s
p
l
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y
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i
l
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b
e
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t
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n

i
n
t
o
.
A
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o
r
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e
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r
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c
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p
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r
a
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n
s
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r
e
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o
b
e
p
e
r
f
o
r
m
e
d
o
n
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e
c
t
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o
n
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f
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e
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o
r
y
.
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h
e
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c
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n
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m
e
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s
b
e
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n
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s
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b
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p
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r
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e
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t
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a
l
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c
r
e
e
n
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p
l
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y
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e
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o
r
y
.
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c
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i
c
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r
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d
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h
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e
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"
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.
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O
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e
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u
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i
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e
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t
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b
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d
e
f
a
u
l
t
s
.
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t
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s

N
O
T
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s
t
a
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l
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h

w
h
e
r
e
,

i
n

m
e
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o
r
y
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t
h
e

r
a
s
t
e
r
s
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r
e
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o
c
a
t
e
d
.
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o
d
o
g
r
a
p
h
i
c
s
w
i
t
h
t
h
i
s
R
a
s
t
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o
r
t

t
h
e
u
s
e
r
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t
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e
t

u
p
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e
B
i
t
M
a
p
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o
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n
t
e
r
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n
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e
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r
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.
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P
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T
S

R
E
S
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T
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p

=
p
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i
n
t
e
r
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o
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R
a
s
t
P
o
r
t

s
t
r
u
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t
u
r
e
.

a
l
l
e
n
t
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i
e
s
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n
R
a
s
t
P
o
r
t
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t
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e
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o
e
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u
t
.

e
x
c
e
p
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:
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e
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o
l
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o
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n
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e
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,
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g
P
e
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O
L
P
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P
t
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a
w
M
o
d
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e
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h
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n
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b
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.
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l
b
r
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r
y
/
I
n
l
t
T
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p
R
a
s

I
n
i
t
l
t
a
p
R
a
s
—

I
n
i
t
i
a
l
i
z
e
a
r
e
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o
f

l
o
c
a
l
m
e
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o
r
y

f
o
r
u
s
a
g
e
b
y
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r
e
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l
l
l
,
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d
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l
l
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,
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e
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t
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Y
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O
P
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S
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l
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R
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s
(
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p
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s
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u
f
f
e
r

*,
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e
)
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O
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l
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O

F
U
N
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T
I
O
N

I
N
P
U
T
S

T
h
e
a
r
e
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o
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e
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o
r
y
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t
e
d
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f
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e
r
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e
t
u
p
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b
e
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e
d
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y
R
a
s
t
P
o
r
t

r
o
u
t
i
n
e
s

t
h
a
t
m
a
y
n
e
e
d
t
o
g
e
t
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o
m
e
m
e
m
o
r
y
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o
r

I
n
t
e
r
m
e
d
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a
t
e
o
p
e
r
a
t
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s
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n
p
r
e
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a
r
a
t
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o
n
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t
t
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n
g
t
h
e
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r
a
p
h
i
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s

I
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o
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t
M
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.
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p
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u
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o
f
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u
f
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e
r
.
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p
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b
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c
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f
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b
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b
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i
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c
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O
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S
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w
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b
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S
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c
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p
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c
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c
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u
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p
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p
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i
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p
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f
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i
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p
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i
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.

S
E
E
A
L
S
O

v
i
e
w
.
h

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e

5
6

g
r
a
p
h
i
c
s
.
l
i
b
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r
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-
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i
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t
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c
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b
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c
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u
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c
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c
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/
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d
R
G
8
4

L
o
a
d
R
G
8
4
—

l
o
a
d
R
G
B
c
o
l
o
r
v
a
l
u
e
s

f
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o
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b
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e

S
Y
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O
P
S
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S

F
U
N
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I
O
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R
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c
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o
r
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c
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u
n
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c
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p
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S
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p
o
i
n
t
e
r
t
o

V
i
e
w
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r
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o
s
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o
l
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r
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u
w
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c
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c
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p
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l
e
o
f
R
G
B
v
a
l
u
e
s

s
e
t
u
p

l
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e
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S
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R
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S
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c
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g
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O
x
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R
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B
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o
l
o
r
1

—
O
x
O
R
G
B

c
o
l
o
r
2

—
O
x
O
R
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B

e
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W
O
R
D
p
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l
u
e
.

T
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e
c
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r
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n
t
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p
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=
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=
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b
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c
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r
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c
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c
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b
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c
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b
l
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b
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i
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s
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b
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.
l
i
b
r
a
r
y
/
L
o
a
d
V
i
e
w

N
A
M
E

L
o
a
d
V
l
e
w
—

U
s
e
a

(
p
o
s
s
i
b
l
y

f
r
e
s
h
l
y

c
r
e
a
t
e
d
)
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o
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o
c
e
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r
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n
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t
r
u
c
t
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n
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t
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c
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c
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p
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O
P
S
I
S L
o
a
d
V
i
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)
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F
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N
C
T
I
O
N S
e
e
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E
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i
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.
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c
e
s
s
o
r
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c
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b
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c
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V
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r
g
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p
.

I
N
P
U
T
S
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E
S
U
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T
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e
w

-
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e
r
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h
e
V
i
e
w
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t
r
u
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t
u
r
e
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c
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n
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e
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c
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c
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p
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c
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c
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p
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p
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R
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c
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c
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c
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p
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c
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u
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e
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e
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c
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c
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p
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c
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c
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c
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r
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R
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c
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i
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i
e
w
,

V
i
e
w
P
o
r
t

c
o
n
s
t
r
u
c
t

i
n
t
e
r
m
e
d
i
a
t
e

c
o
p
p
e
r

l
i
s
t

f
o
r
t
h
i
s

V
i
e
w
P
o
r
t
.

v
i
e
w

=
p
o
i
n
t
e
r

t
o
V
i
e
w
s
t
r
u
c
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y
/
O
u
n
B
l
i
t
t
e
r

N
A
M
E

s
y
n
o
p
s
i
s O
w
n
B
l
i
t
t
e
r
(
)

F
U
N
C
T
I
O
N

r
e
t
u
r
n
w
h
e
n
t
h
e
b
l
i
t
t
e
r
h
a
s
b
e
e
n

l
o
c
k
e
d

f
r
o
m
o
t
h
e
r
s
u
s
i
n
g

i
t

a
n
d
c
a
n
n
o
w
b
e
u
s
e
d
b
y
t
h
i
s
t
a
s
k

B
e
f
o
r
e
a
c
t
u
a
l
l
y
u
s
i
n
g
t
h
e
n
e
w
o
w
n
e
r

s
h
o
u
l
d

c
a
l
l

W
a
i
t
B
l
i
t
,

w
h
i
c
h
w
a
i
t
s

u
n
t
i
l

a
n
y
p
r
e
v
i
o
u
s
b
l
i
t
t
h
a
t

t
h
e
b
l
i
t
t
e
r
m
a
y
h
a
v
e

b
e
e
n
d
o
i
n
g

i
s
a
c
t
u
a
l
l
y

d
o
n
e
.

D
i
s
o
v
n
B
l
i
t
t
e
r

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e
6
8

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
P
o
l
y
D
r
a
w

N
A
M
E

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
P
o
l
y
D
r
a
w

P
o
l
y
D
r
a
w

—
D
r
a
w

l
i
n
e
s

f
r
o
m
t
a
b
l
e

o
f

(
x
,
y
)

v
a
l
u
e
s
.

S
Y
N
O
P
S
I
S

P
o
l
y
D
r
a
w

(
r
p
,

c
o
u
n
t

,
a
r
r
a
y

)

a
l

d
O

a
l

F
U
N
C
T
I
O
N

I
N
P
U
T
S

B
U
G
S

s
t
a
r
t
i
n
g
w
i
t
h
t
h
e

f
i
r
s
t
p
a
i
r

d
r
a
w
c
o
n
n
e
c
t
e
d

l
i
n
e
s
t
o

i
t
a
n
d
e
v
e
r
y
s
u
c
c
e
e
d
i
n
g
p
a
i
r
.

r
p

=
p
o
i
n
t
e
r

t
o
R
a
s
t
P
o
r
t

s
t
r
u
c
t
u
r
e

c
o
u
n
t

=
n
u
m
b
e
r

o
f
p
o
i
n
t
s

i
n
a
r
r
a
y

(
x
,
y
)

p
a
i
r
s

a
r
r
a
y

=
p
o
i
n
t
e
r
'
t
o

f
i
r
s
t

(
x
,
y
)

p
a
i
r

n
o
n
e
k
n
o
w
n

S
E
E
A
L
S
O

D
r
a
w
(
)



I >

g
r
a
p
h
i
c
s
.
l
l
b
r
a
r
y
/
Q
B
l
l
t

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e
6
9

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
Q
B
l
i
t

H
A
K
E Q
B
l
i
t
—

Q
i
e
u
e
u
p

a
r
e
q
u
e
s
t

f
o
r
b
l
i
t
t
e
r
u
s
a
g
e

S
Y
N
O
P
S
I
S

Q
B
l
i
t
(
b
p

)

A
l

F
U
N
C
T
I
O
N

L
i
n
k
a
r
e
q
u
e
s
t

f
o
r
t
h
e
u
s
e
o
f
t
h
e
b
l
i
t
t
e
r

t
o

t
h
e
e
n
d
o
f
t
h
e

c
u
r
r
e
n
t
b
l
i
t
t
e
r

q
u
e
u
e
.

T
h
e
p
o
i
n
t
e
r
b
p
p
o
i
n
t
s

t
o

a
b
l
i
t

s
t
r
u
c
t
u
r
e

c
o
n
t
a
i
n
i
n
g
,

a
m
o
n
g
o
t
h
e
r

t
h
i
n
g
s
,

t
h
e

l
i
n
k

i
n
f
o
r
m
a
t
i
o
n
,

a
n
d
t
h
e

a
d
d
r
e
s
s
o
f
y
o
u
r

r
o
u
t
i
n
e
w
h
i
c
h

i
s
t
o
b
e

c
a
l
l
e
d
w
h
e
n
t
h
e
b
l
i
t
t
e
r

q
u
e
u
e

f
i
n
a
l
l
y

g
e
t
s

a
r
o
u
n
d

t
o
t
h
i
s

s
p
e
c
i
f
i
c

r
e
q
u
e
s
t
.

V
f
c
e
n
y
o
u
r

r
o
u
t
i
n
e

i
s

c
a
l
l
e
d
,

y
o
u
a
r
e

i
n
c
o
n
t
r
o
l

o
f
t
h
e
b
l
i
t
t
e
r

.
.
.

i
t

i
s

n
o
t
b
u
s
y
w
i
t
h
a
n
y
o
n
e
e
l
s
e
'
s

r
e
q
u
e
s
t
s
.

T
h
i
s
m
e
a
n
s
t
h
a
t
y
o
u

c
a
n

d
i
r
e
c
t
l
y
s
p
e
c
i
f
y
t
h
e
r
e
g
i
s
t
e
r
c
o
n
t
e
n
t
s

a
n
d

s
t
a
r
t
t
h
e

b
l
i
t
t
e
r
.

S
e
e
t
h
e
d
e
s
c
r
i
p
t
i
o
n
o
f
t
h
e
b
l
i
t

s
t
r
u
c
t
u
r
e
a
n
d
t
h
e
u
s
e
s

o
f
Q
B
l
i
t

i
n
t
h
e
s
e
c
t
i
o
n
t
i
t
l
e
d
G
r
a
p
h
i
c
s

S
u
p
p
o
r
t

i
n
t
h
e
O
S

K
e
r
n
e
l

M
a
n
u
a
l
.

T
h
a
h
e
a
d
e
r

o
f

a
b
l
i
t
t
e
r

s
t
r
u
c
t
u
r
e

i
s
s
h
o
w
n

i
n
h
a
r
d
w
a
r
e
/
b
l
i
t
.
h

N
P
U
T
S

b
p
=
p
o
i
n
t
e
r

t
o

a
b
l
i
t

s
t
r
u
c
t
u
r
e

I
E
S
U
L
T

Y
o
u
r

r
o
u
t
i
n
e

i
s

c
a
l
l
e
d

w
h
e
n
t
h
e
b
l
i
t
t
e
r

i
s
r
e
a
d
y

f
o
r

y
o
u
.

N
O
T
E

I
n
g
e
n
e
r
a
l

r
e
q
u
e
s
t
s

f
o
r
b
l
i
t
t
e
r
u
s
a
g
e

t
h
r
o
u
g
h

t
h
i
s

c
h
a
n
n
e
l

a
r
e

p
u
t

i
n

f
r
o
n
t
o
f
t
h
o
s
e
w
h
o
u
s
e

t
h
e
b
l
i
t
t
e
r

v
i
a
O
w
n
B
l
i
t
t
e
r

a
n
d

D
i
s
o
w
n
B
l
i
t
t
e
r
.

H
o
w
e
v
e
r

f
o
r

s
m
a
l
l

b
l
i
t
s

t
h
e
r
e

i
s
m
o
r
e
o
v
e
r
h
e
a
d

u
s
i
n
g
t
h
e
q
u
e
u
e
r

t
h
a
n

O
w
n
/
D
i
s
o
w
n

B
l
i
t
t
e
r
.

3
U
G
S N
o
n
e
k
n
o
w
n

S
E
E
A
L
S
O

Q
B
S
B
l
i
t
b
l
i
t
.
h

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e

7
0

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
Q
B
S
B
l
i
t

N
A
M
E

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
Q
B
S
B
l
i
t

Q
B
S
B
l
i
t
—

S
y
n
c
h
r
o
n
i
z
e
t
h
e
b
l
i
t
t
e
r

r
e
q
u
e
s
t
w
i
t
h
t
h
e
v
i
d
e
o

b
e
a
m
.

S
Y
N
O
P
S
I
S

Q
B
S
B
l
i
t
(
b
s
p

)

a
l

F
U
N
C
T
I
O
N

C
a
l
l

a
u
s
e
r
r
o
u
t
i
n
e

f
o
r
u
s
e

o
f

t
h
e

b
l
i
t
t
e
r
,

e
n
q
u
e
u
e
d

s
e
p
a
r
a
t
e
l
y

f
r
o
m

t
h
e
Q
B
l
i
t

q
u
e
u
e
.

C
a
l
l
s

t
h
e
u
s
e
r

r
o
u
t
i
n
e
c
o
n
t
a
i
n
e
d

i
n
t
h
e
b
l
i
t

s
t
r
u
c
t
u
r
e
w
h
e
n

t
h
e
v
i
d
e
o
b
e
a
m

i
s

l
o
c
a
t
e
d

a
t

a
s
p
e
c
i
f
i
e
d
p
o
s
i
t
i
o
n

o
n
s
c
r
e
e
n
.

U
s
e
f
u
l

w
h
e
n
y
o
u

a
r
e

t
r
y
i
n
g
t
o
b
l
i
t

i
n
t
o

a
v
i
s
i
b
l
e
p
a
r
t

o
f
t
h
e
s
c
r
e
e
n

a
n
d
w
i
s
h
t
o
p
e
r
f
o
r
m
t
h
e
d
a
t
a
m
o
v
e
w
h
i
l
e
t
h
e
b
e
a
m

i
s

n
o
t

t
r
y
i
n
g
t
o
d
i
s
p
l
a
y
t
h
a
t

s
a
m
e

a
r
e
a
,

(
p
r
e
v
e
n
t
s
s
h
o
w
n
i
n
g
p
a
r
t

o
f

a
n

o
l
d

d
i
s
p
l
a
y

a
n
d
p
a
r
t

o
f

a
n
e
w

d
i
s
p
l
a
y
s
i
m
u
l
t
a
n
e
o
u
s
l
y
)

.
B
l
i
t
t
e
r

r
e
q
u
e
s
t
s

o
n

t
h
e
Q
B
S
B
l
i
t

q
u
e
u
e
t
a
k
e
p
r
e
c
e
d
e
n
c
e

o
v
e
r

t
h
o
s
e
o
n

t
h
e

r
e
g
u
l
a
r
b
l
i
t
t
e
r

q
u
e
u
e
.

T
h
e
b
e
a
n
p
o
s
i
t
i
o
n

i
s

s
p
e
c
i
f
i
e
d

t
h
e
b
l
l
t
n
o
d
e
.

I
N
P
U
T
S

b
s
p

=
p
o
i
n
t
e
r

t
o

a
b
l
i
t

s
t
r
u
c
t
u
r
e
.

S
e
e
d
e
s
c
r
i
p
t
i
o
n

i
n
t
h
e

G
r
a
p
h
i
c
s

S
u
p
p
o
r
t

s
e
c
t
i
o
n

o
f

t
h
e
m
a
n
u
a
l

f
o
r
m
o
r
e

i
n
f
o
.

R
E
S
U
L
T

U
s
e
r
r
o
u
t
i
n
e

i
s
c
a
l
l
e
d
w
h
e
n

t
h
e

Q
B
S
B
l
i
t

q
u
e
u
e

r
e
a
c
h
e
s

t
h
i
s

r
e
q
u
e
s
t
A
N
D

t
h
e
v
i
d
e
o
b
e
a
m

i
s

i
n

t
h
e
s
p
e
c
i
f
i
e
d

p
o
s
i
t
i
o
n
.

B
U
G
S

S
E
E
A
L
S
O

Q
B
l
i
t



D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
l
c
s
.
d
o
c
P
a
g
e

7
1

g
r
a
p
h
i
c
s
.
l
l
b
r
a
r
y
/
R
e
a
d
P
i
x
e
l

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
R
e
a
d
P
i
x
e
l

N
A
M
E

R
a
a
d
P
i
x
e
l
—

r
e
a
d
t
h
e
p
e
n
n
u
m
b
e
r
v
a
l
u
e
o
f
t
h
e
p
i
x
e
l

a
t
a

s
p
e
c
i
f
i
e
d
x
,
y

l
o
c
a
t
i
o
n
w
i
t
h
i
n

a
c
e
r
t
a
i
n
R
a
s
t
P
o
r
t
.

o I

s
y
n
o
p
s
i
s p
e
n
n
o
=

(
i
n
t
)
R
e
a
d
P
i
x
e
l
(

r
p
,

x
,

y
)

D
O

a
l

D
O

D
l

F
U
N
C
T
I
O
N C
o
m
b
i
n
e
t
h
e
b
i
t
s

f
r
o
m
e
a
c
h
o
f
t
h
e
b
i
t
-
p
l
a
n
e
s

u
s
e
d
t
o

d
e
s
c
r
i
b
e

a
p
a
r
t
i
c
u
l
a
r
R
a
s
t
P
o
r
t

i
n
t
o
t
h
e
p
e
n

n
u
m
b
e
r

s
e
l
e
c
t
o
r
v
h
i
c
h
t
h
a
t

b
i
t

c
o
m
b
i
n
a
t
i
o
n
n
o
r
m
a
l
l
y

f
o
r
m
s

f
o
r
t
h
e
s
y
s
t
e
m
h
a
r
d
w
a
r
e
s
e
l
e
c
t
i
o
n

o
f
p
i
x
e
l

c
o
l
o
r
.

I
N
P
U
T
S

R
E
S
U
L
T

x
i
s
t
h
e
X

c
o
o
r
d
i
n
a
t
e
w
i
t
h
i
n
t
h
e
r
a
n
g
e
o
f
t
h
e
R
a
s
t
P
o
r
t

s
i
z
e
.

y
i
s
t
h
e
Y

c
o
o
r
d
i
n
a
t
e
w
i
t
h
i
n
t
h
e
r
a
n
g
e
o
f

t
h
e
R
a
s
t
P
o
r
t

s
i
z
e
,

r
p

i
s

a
p
o
i
n
t
e
r
t
o

a
R
a
s
t
P
o
r
t

s
t
r
u
c
t
u
r
e

r
p

i
s
a
p
o
i
n
t
e
r
t
o
a
R
a
s
t
P
o
r
t

s
t
r
u
c
t
u
r
e

P
e
n

(
0
.
.
2
5
5
)

n
u
m
b
e
r

a
t

t
h
a
t
p
o
s
i
t
i
o
n

i
s

r
e
t
u
r
n
e
d
.

-
1

i
s
r
e
t
u
r
n
e
d

i
f
c
a
n
n
o
t

r
e
a
d
t
h
a
t
p
i
x
e
l

B
U
G
S

S
E
E
A
L
S
O W
r
i
t
e
P
i
x
o
l

D
e
c

3
1
7
:
0
5

1
9
8
5

g
r
a
p
h
i
c
s
.
d
o
c
P
a
g
e

7
2

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
R
e
c
t
F
i
l
l

g
r
a
p
h
i
c
s
.
l
i
b
r
a
r
y
/
R
e
c
t
F
i
l
l

N
A
M
E

R
o
c
t
F
i
l
l
—

F
i
l
l

a
d
e
f
i
n
e
d
r
e
c
t
a
n
g
u
l
a
r

a
r
e
a
w
i
t
h

t
h
e
c
u
r
r
e
n
t
d
r
a
w
i
n
g
p
e
n

c
o
l
o
r
,

o
u
t
l
i
n
e

c
o
l
o
r
,

s
e
c
o
n
d
a
r
y

c
o
l
o
r
,

a
n
d
p
a
t
t
e
r
n
.

S
Y
N
O
P
S
I
S R
e
c
t
F
i
l
l
(

r
p
,

x
m
i
n
,

y
m
i
n
,

x
m
a
x
,

y
m
a
x
)

A
l

D
O

D
l

D
2

D
3

F
U
N
C
T
I
O
N F
i
l
l

t
h
e

r
e
c
t
a
n
g
u
l
a
r

r
e
g
i
o
n

s
p
e
c
i
f
i
e
d

b
y

t
h
e

p
a
r
a
m
e
t
e
r
s

w
i
t
h
t
h
e
c
h
o
s
e
n
p
e
n

c
o
l
o
r
s
,

a
r
e
a
f
i
l
l

p
a
t
t
e
r
n
,

a
n
d
d
r
a
w
i
n
g
m
o
d
e
.

I
N
P
U
T
S

(
x
m
i
n
,
y
m
i
n
)

(
x
m
a
x
,
y
m
a
x
)

a
r
e
t
h
e

c
o
o
r
d
i
n
a
t
e
s
o
f
t
h
e
u
p
p
e
r

l
e
f
t
c
o
r
n
e
r

a
n
d
t
h
e

l
o
w
e
r

r
i
g
h
t

c
o
r
n
e
r
,

r
e
s
p
e
c
t
i
v
e
l
y
,

o
f
t
h
e

r
e
c
t
a
n
g
l
e
.

(
x
m
a
x

>
=

x
m
i
n
)

a
n
d

(
y
m
a
x

>
=

y
m
i
n
)

r
p
p
o
i
n
t
s
t
o
t
h
e
R
a
s
t
P
o
r
t
w
h
i
c
h
r
e
c
e
i
v
e
s

t
h
e

f
i
l
l
e
d

r
e
c
t
a
n
g
l
e
.

S
E
E
A
L
S
O
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p
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c
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b
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b
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c
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c
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c
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p
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p
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b
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c
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b
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c
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b
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b
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c
t

R
E
S
U
L
T
S

s
t
a
t
u
s

-
-
n
o
n
-
z
e
r
o

i
f
t
h
e
c
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c
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c
t
,

F
r
e
e
D
i
s
k
O
b
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c
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c
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c
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c
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b
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c
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c
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c
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b
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c
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c
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c
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b
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c
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c
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c
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b
e
t
h
e
n
a
m
e
p
a
r
a
m
e
t
e
r
w
i
t
h
a

"
.
i
n
f
o
"
p
o
s
t
p
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c
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b
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b
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b
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c
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c
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p
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c
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.
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d
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d
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e
t
t
o
t
h
e
G
a
d
g
e
t

l
i
s
t
o
f
t
h
e
W
i
n
d
o
w
o
r

S
c
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n
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i
t
i
o
n
)
;

F
U
N
C
T
I
O
N

A
d
d
s

t
h
e
s
p
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c
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c
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p
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c
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=
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b
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i
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b
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b
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b
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p
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p
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h
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r
e

i
n
i
t
i
a
l
l
y
a
d
d
e
d
t
o

t
h
e

f
r
o
n
t
o
f
t
h
e
G
a
d
g
e
t

L
i
s
t
.

T
h
e
r
e
a
s
o
n

f
o
r
t
h
i
s

i
s
:

i
f
y
o
u
p
o
s
i
t
i
o
n
y
o
u
r

o
w
n
G
a
d
g
e
t
s

i
n
s
o
m
e
w
a
y
t
h
a
t

i
n
t
e
r
f
e
r
e
s
w
i
t
h
t
h
e
g
r
a
p
h
i
c
a
l

r
e
p
r
e
s
e
n
t
a
t
i
o
n

o
f
t
h
e
s
y
s
t
e
m
G
a
d
g
e
t
s
,

t
h
e
s
y
s
t
e
m
'
s

o
n
e
s
w
i
l
l
b
e

"
h
i
t
"

f
i
r
s
t
b
y

U
s
e
r
.

I
f
y
o
u

t
h
e
n

s
t
a
r
t

a
d
d
i
n
g
G
a
d
g
e
t
s

t
o
t
h
e

f
r
o
n
t
o
f
t
h
e

l
i
s
t
,

>
t
h
i
s

p
l
a
n
,

s
o

b
e
w
a
r
e
.

O
n
t
h
e

o
t
h
e
r

h
a
n
d
,

i
f
y
o
u

d
o
n
'
t

y
o
u
w
i
l
l

d
i
s
t
u
r
b
t
h
i
s

p
l
a
n
,

«•
*#

**
=*

<*
**

,.
w

U
j
b
v
u
*
*
r

n
a
n
a
,

i
i
y
o
u

a
o
n

v
i
o
l
a
t
e
t
h
e
d
e
s
i
g
n
r
u
l
e
o
f
n
e
v
e
r

o
v
e
r
l
a
p
p
i
n
g
y
o
u
r

G
a
d
g
e
t
s
,

t
h
e
r
e
'
s

n
o

p
r
o
b
l
e
m
.

I
N
P
U
T
S

P
o
i
n
t
e
r
=
p
o
i
n
t
e
r
t
o
t
h
e
W
i
n
d
o
w
o
r
S
c
r
e
e
n
t
o

g
e
t
y
o
u
r
G
a
d
g
e
t

G
a
d
g
e
t
=
p
o
i
n
t
e
r

t
o
t
h
e
n
e
w
G
a
d
g
e
t

P
o
s
i
t
i
o
n
=

I
n
t
e
g
e
r
p
o
s
i
t
i
o
n

i
n
t
h
e

l
i
s
t

f
o
r
t
h
e
n
e
w
G
a
d
g
e
t

(
s
t
a
r
t
i
n
g

f
r
o
m

z
e
r
o
a
s
t
h
e

f
i
r
s
t
p
o
s
i
t
i
o
n

i
n
t
h
e

l
i
s
t
)

R
E
S
U
L
T

R
e
t
u
r
n
s
t
h
e
p
o
s
i
t
i
o
n
o
f
w
h
e
r
e
t
h
e
G
a
d
g
e
t
w
a
s

a
c
t
u
a
l
l
y

a
d
d
e
d
.

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

R
e
r
o
o
v
e
G
a
d
g
e
t

()

A
l
l
o
c
R
e
m
e
m
b
e
r

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
4

A
l
l
o
c
R
e
m
e
m
b
e
r

N
A
M
E A
l
l
o
c
R
e
m
e
m
b
e
r
—

A
l
l
o
c
H
e
m
a
n
d
c
r
e
a
t
e
a

l
i
n
k
n
o
d
e
t
o
m
a
k
e
F
r
e
e
M
e
m
e
a
s
y

S
Y
N
O
P
S
I
S

M
l
o
c
R
e
m
e
m
b
e
r
(
R
e
m
e
m
b
e
r
K
e
y
,

S
i
z
e
,

F
l
a
g
s
)
;

F
U
N
C
T
I
O
N

n
i
l
s
r
o
u
t
i
n
e
c
a
l
l
s
t
h
e
E
X
E
C
A
l
l
o
c
M
e
m
(
)

f
u
n
c
t
i
o
n

f
o
r

y
o
u
,

b
u
t

a
l
s
o

l
i
n
k
s

t
h
e
p
a
r
a
m
e
t
e
r
s

o
f
t
h
e

a
l
l
o
c
a
t
i
o
n

I
n
t
o

a
m
a
s
t
e
r

l
i
s
t
,

s
o

t
h
a
t

y
o
u

c
a
n
s
i
m
p
l
y

c
a
l
l
t
h
e

I
n
t
u
i
t
i
o
n
r
o
u
t
i
n
e
F
r
e
e
R
e
m
e
m
b
e
r

()
a
t

a
l
a
t
e
r

t
i
m
e
t
o

d
e
a
l
l
o
c
a
t
e
a
l
l

a
l
l
o
c
a
t
e
d
m
e
m
o
r
y
w
i
t
h
o
u
t
b
e
i
n
g

r
e
q
u
i
r
e
d
t
o

r
e
m
e
m
b
e
r
t
h
e

d
e
t
a
i
l
s
o
f
t
h
e
m
e
m
o
r
y
y
o
u
'
v
e

a
l
l
o
c
a
t
e
d
.

T
h
i
s

r
o
u
t
i
n
e
w
i
l
l
h
a
v
e
t
w
o
p
r
i
m
a
r
y
u
s
e
s
:

-
L
e
t
'
s
s
a
y

t
h
a
t
y
o
u
'
r
e
d
o
i
n
g
a

l
o
n
g
s
e
r
i
e
s

o
f

a
l
l
o
c
a
t
i
o
n
s

i
n

a
p
r
o
c
e
d
u
r
e

(
s
u
c
h
a
s
t
h
e

I
n
t
u
i
t
i
o
n
O
p
e
n
W
i
n
d
o
v
Q

p
r
o
c
e
d
u
r
e
)

.
I
f
a
n
y
o
n
e
o
f
t
h
e

a
l
l
o
c
a
t
i
o
n
s

f
a
i
l
s

f
o
r

l
a
c
k
o
f

m
e
m
o
r
y
,

y
o
u

n
e
e
d
t
o

a
b
o
r
t
t
h
e
p
r
o
c
e
d
u
r
e
.

A
b
a
n
d
o
n
i
n
g
s
h
i
p
c
o
r
r
e
c
t
l
y

I
n
v
o
l
v
e
s

f
r
e
e
i
n
g
u
p
w
h
a
t
m
e
m
o
r
y
y
o
u
'
v
e
a
l
r
e
a
d
y

a
l
l
o
c
a
t
e
d
.

T
h
i
s
p
r
o
c
e
d
u
r
e

a
l
l
o
w
s
y
o
u

t
o

f
r
e
e
u
p

t
h
a
t
m
e
m
o
r
y
e
a
s
i
l
y
,

w
i
t
h
o
u
t
b
e
i
n
g
r
e
q
u
i
r
e
d

t
o
k
e
e
p

t
r
a
c
k
o
f
h
o
w
m
a
n
y
a
l
l
o
c
a
t
i
o
n
s
y
o
u
a
l
r
e
a
d
y

d
o
n
e
,

w
h
a
t

t
h
e

s
i
z
e
s
o
f
t
h
e
a
l
l
o
c
a
t
i
o
n
s

w
e
r
e
,

w
h
e
r
e
t
h
e
m
e
m
o
r
y
w
a
s

a
l
l
o
c
a
t
e
d
.

-
A
l
s
o
,

i
n
t
h
e
m
o
r
e

g
e
n
e
r
a
l

c
a
s
e
,

y
o
u
m
a
y
d
o

a
l
l

o
f
t
h
e

a
l
l
o
c
a
t
i
o
n
s

i
n
y
o
u
e
n
t
i
r
e
p
r
o
g
r
a
m
u
s
i
n
g
t
h
i
s

r
o
u
t
i
n
e
.

T
h
e
n
,

w
h
e
n
y
o
u
r

p
r
o
g
r
a
m

i
s

e
x
i
t
i
n
g
,

y
o
u

c
a
n

f
r
e
e

i
t

a
l
l

u
p

a
t

o
n
c
e
w
i
t
h
a

s
i
m
p
l
e
c
a
l
l

t
o

F
r
e
e
R
e
m
e
m
b
e
r
(
)

.

Y
o
u

c
r
e
a
t
e

t
h
e

"
a
n
c
h
o
r
"

f
o
r
t
h
e
a
l
l
o
c
a
t
i
o
n
m
a
s
t
e
r

l
i
s
t
b
y

c
r
e
a
t
i
n
g

a
v
a
r
i
a
b
l
e

t
h
a
t
'
s

a
p
o
i
n
t
e
r

t
o

s
t
r
u
c
t

R
e
m
e
m
b
e
r
,

a
n
d

i
n
i
t
i
a
l
i
z
i
n
g

t
h
a
t
p
o
i
n
t
e
r

t
o

N
U
L
L
.

T
h
i
s

i
s
c
a
l
l
e
d
t
h
e
R
e
m
e
m
b
e
r
K
e
y
.

W
h
e
n
e
v
e
r

y
o
u

c
a
l
l

A
l
l
o
c
R
e
m
e
m
b
e
r
(
)
,

t
h
e
r
o
u
t
i
n
e
a
c
t
u
a
l
l
y
d
o
e
s

t
w
o
m
e
m
o
r
y

a
l
l
o
c
a
t
i
o
n
s
,

o
n
e

f
o
r
t
h
e
m
e
m
o
r
y
y
o
u
w
a
n
t

a
n
d
t
h
e
o
t
h
e
r

f
o
r
a
c
o
p
y

o
f

a
R
e
m
e
m
b
e
r

s
t
r
u
c
t
u
r
e
.

T
h
e
R
e
m
e
m
b
e
r

s
t
r
u
c
t
u
r
e

i
s

f
i
l
l
e
d

i
n

w
i
t
h

d
a
t
a
d
e
s
c
r
i
b
i
n
g
y
o
u
r
m
e
m
o
r
y
a
l
l
o
c
a
t
i
o
n
,

a
n
d

i
t
'
s

l
i
n
k
e
d

i
n
t
o
t
h
e
m
a
s
t
e
r

l
i
s
t
p
o
i
n
t
e
d

t
o
b
y
y
o
u
r
R
e
m
e
m
b
e
r
K
e
y
.

T
h
e
n
,

t
o

f
r
e
e
u
p
a
n
y
m
e
m
o
r
y
t
h
a
t
'
s
b
e
e
n

a
l
l
o
c
a
t
e
d
,

a
l
l
y
o
u
h
a
v
e

t
o

d
o

i
s

c
a
l
l

F
r
e
e
R
e
m
e
m
b
e
r

()
w
i
t
h
y
o
u
r
R
e
m
e
m
b
e
r
K
e
y
.

P
l
e
a
s
e
r
e
a
d
t
h
e

F
r
e
e
R
e
m
e
m
b
e
r
(
)

h
e
a
d
e
r

t
o
o
.

A
s
y
o
u
w
i
l
l

s
e
e
,

y
o
u

c
a
n

s
e
l
e
c
t

t
o
e
i
t
h
e
r

f
r
e
e

j
u
s
t

t
h
e

l
i
n
k
n
o
d
e
s

a
n
d
k
e
e
p

a
l
l

t
h
e

a
l
l
o
c
a
t
e
d
m
e
m
o
r
y

f
o
r
y
o
u
r
s
e
l
f
,

o
r
y
o
u

c
a
n
e
l
e
c
t

t
o

f
r
e
e
b
o
t
h

t
h
e

n
o
d
e
s

a
n
d
y
o
u
r
m
e
m
o
r
y
b
u
f
f
e
r
s
.

S
e
e

t
h
e

"
A
m
i
g
a
R
O
M
K
e
r
n
e
l

M
a
n
u
a
l
"

f
o
r

a
d
e
c
s
r
i
p
t
i
o
n
o
f
t
h
e

A
l
l
o
c
M
e
r
a
(
)

c
a
l
l

a
n
d

t
h
e
v
a
l
u
e
s
y
o
u

s
h
o
u
l
d

u
s
e

f
o
r
t
h
e
S
i
z
e

a
n
d
F
l
a
g
s

v
a
r
i
a
b
l
e
s
.

I
N
P
U
T
S

R
e
m
e
m
b
e
r
K
e
y
=
t
h
e

a
d
d
r
e
s
s
o
f

a
p
o
i
n
t
e
r

t
o

s
t
r
u
c
t
R
e
m
e
m
b
e
r
.

B
e
f
o
r
e
t
h
e

v
e
r
y

f
i
r
s
t

c
a
l
l

t
o
A
l
l
o
c
R
e
m
e
m
b
e
r
,

i
n
i
t
i
a
l
i
z
e
t
h
i
s
p
o
i
n
t
e
r

t
o

N
U
L
L
.

F
o
r

i
n
s
t
a
n
c
e
:

s
t
r
u
c
t
R
e
m
e
m
b
e
r

*
R
e
m
e
m
b
e
r
K
e
y
;

R
e
m
e
m
b
e
r
K
e
y
=

N
U
L
L
;

L



D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

5

A
l
l
o
c
R
e
m
e
m
b
e
r
(
R
e
m
e
m
b
e
r
K
e
y
,

B
U
F
S
I
Z
E
,

M
E
M
F
.
C
H
I
P
)

;

F
r
e
e
R
e
r
o
e
a
b
e
r
(
&
R
e
m
e
m
b
e
r
K
e
y
,

T
R
U
E
)

;

S
i
z
e
=
t
h
e

s
i
z
e

i
n
b
y
t
e
s

o
f
t
h
e
m
e
m
o
r
y

a
l
l
o
c
a
t
i
o
n
.

P
l
e
a
s
e
r
e
f
e
r

t
o
t
h
e

E
X
E
C
A
l
l
o
c
f
t
a
m
O

f
u
n
c
t
i
o
n

i
n
t
h
e

"
A
m
i
g
a
R
O
M

K
e
r
n
e
l

M
a
n
u
a
l
"

f
o
r

d
e
t
a
i
l
s
.

F
l
a
g
s
=
t
h
e
s
p
e
c
i
f
i
c
a
t
i
o
n
s

f
o
r
t
h
e
m
e
m
o
r
y

a
l
l
o
c
a
t
i
o
n
.

P
l
e
a
s
e
r
e
f
e
r
t
o

t
h
e
E
X
E
C
A
l
l
o
c
M
e
m
O

f
u
n
c
t
i
o
n

i
n
t
h
e

"
A
m
i
g
a
R
O
M
K
e
r
n
e
l

M
a
n
u
a
l
"

f
o
r

d
e
t
a
i
l
s
.

R
E
S
U
L
T

I
f
t
h
e
m
e
m
o
r
y
a
l
l
o
c
a
t
i
o
n

i
s

s
u
c
c
e
s
s
f
u
l
,

t
h
i
s
r
o
u
t
i
n
e
r
e
t
u
r
n
s
t
h
e
b
y
t
e

a
d
d
r
e
s
s
o
f
y
o
u
r
r
e
q
u
e
s
t
e
d
m
e
m
o
r
y
b
l
o
c
k
.

A
l
s
o
,

t
h
e
n
o
d
e
t
o
y
o
u
r
b
l
o
c
k

w
i
l
l
b
e

l
i
n
k
e
d

i
n
t
o
t
h
e

l
i
s
t
p
o
i
n
t
e
d
t
o
b
y
y
o
u
r
R
e
m
e
m
b
e
r
K
e
y
v
a
r
i
a
b
l
e
.

I
f
t
h
e

a
l
l
o
c
a
t
i
o
n

f
a
i
l
s
,

t
h
i
s

r
o
u
t
i
n
e
r
e
t
u
r
n
s
N
U
L
L

a
n
d
t
h
e

l
i
s
t
p
o
i
n
t
e
d

t
o
b
y

R
e
m
e
m
b
e
r
K
e
y
,

i
f

a
n
y
,

w
i
l
l
b
e

u
n
d
i
s
t
u
r
b
e
d
.

B
U
G
S

f
u
n
c
t
i
o
n

S
E
E
A
L
S
O

F
r
e
e
S
e
m
e
m
b
e
r
(
)

T
h
e
E
X
E
C
A
l
l
o
c
M
e
m
(
)

i
n

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
a

6

A
u
t
o
R
e
q
u
o
s
t

N
A
M
E A
u
t
o
R
e
q
u
e
s
t

-
-

A
u
t
o
R
e
q
u
e
s
t

A
u
t
o
m
a
t
i
c
a
l
l
y
b
u
i
l
d

a
n
d
g
a
t

r
e
p
o
n
s
e

f
r
o
m
a
R
e
q
u
e
s
t
e
r

S
Y
N
O
P
S
I
S

A
u
t
o
R
e
q
u
e
s
t
(
W
i
n
d
o
w
,

B
o
d
y
T
e
x
t
,

P
o
s
i
t
i
v
e
T
e
x
t
,

N
e
g
a
t
i
v
e
T
e
x
t
,

P
o
s
i
t
i
v
e
F
l
a
g
s
,

N
e
g
a
t
i
v
e
F
l
a
g
s
,

W
i
d
t
h
,

H
e
i
g
h
t
)
;

F
U
N
C
T
I
O
N

T
h
i
s
p
r
o
c
e
d
u
r
e

a
u
t
o
m
a
t
i
c
a
l
l
y
b
u
i
l
d
s

a
R
e
q
u
e
s
t
e
r

f
o
r
y
o
u
a
n
d
t
h
e
n

w
a
i
t
s

f
o
r

a
r
e
s
p
o
n
s
e

f
r
o
m
t
h
e
u
s
e
r

o
r

t
h
e
s
y
s
t
e
m
t
o
s
a
t
i
s
f
y
y
o
u
r

r
e
q
u
e
s
t
.

I
f
t
h
e
r
e
s
p
o
n
s
e

i
s
P
o
s
i
t
i
v
e
,

t
h
i
s
p
r
o
c
e
d
u
r
e
r
e
t
u
r
n
s

T
R
U
E
.

I
f
t
h
e
r
e
s
p
o
n
s
e

i
s

n
e
g
a
t
i
v
e
,

t
h
i
s
p
r
o
c
e
d
u
r
e
r
e
t
u
r
n
s

F
A
L
S
E
.

T
h
i
s
p
r
o
c
e
d
u
r
e

f
i
r
s
t
p
r
e
s
e
r
v
e
s

t
h
e
s
t
a
t
e
o
f
t
h
e

I
D
O
f
f
v
a
l
u
e
s

o
f

t
h
e
W
i
n
d
o
w

a
r
g
u
m
e
n
t
.

T
h
e
n

i
t
c
r
e
a
t
e
s

a
n

I
D
C
M
P
F
l
a
g
s
p
e
c
i
f
i
c
a
t
i
o
n

b
y
m
e
r
g
i
n
g
t
o
g
e
t
h
e
r
y
o
u
r
P
o
s
i
t
i
v
e
F
l
a
g
s
,

N
e
g
a
t
i
v
e
F
l
a
g
s
,

a
n
d
t
h
e

I
D
C
M
P

c
l
a
s
s

G
A
D
G
E
T
U
P
.

Y
o
u
m
a
y
c
h
o
o
s
e
t
o
s
p
e
c
i
f
y
n
o

f
l
a
g
s

f
o
r

e
i
t
h
e
r

t
h
e
P
o
s
i
t
i
v
e
F
l
a
g
s

o
r
N
e
g
a
t
i
v
e
F
l
a
g
s

a
r
g
u
m
e
n
t
s
.

T
h
e

I
n
t
u
i
T
e
x
t

a
r
g
u
m
e
n
t
s
,

a
n
d
t
h
e
W
i
d
t
h

a
n
d
H
e
i
g
h
t

v
a
l
u
e
s
,

a
r
e

p
a
s
s
e
d

d
i
r
e
c
t
l
y

t
o
t
h
e

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

()
p
r
o
c
e
d
u
r
e
a
l
o
n
g
w
i
t
h

y
o
u
r
W
i
n
d
o
w
p
o
i
n
t
e
r

a
n
d
t
h
e

I
D
C
M
P

f
l
a
g
s
.

P
l
e
a
s
e
r
e
f
e
r
t
o

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

()
f
o
r
a
d
e
s
c
r
i
p
t
i
o
n
o
f
t
h
e

I
n
t
u
i
T
e
x
t

t
h
a
t
y
o
u
a
r
e

e
x
p
e
c
t
e
d

t
o
s
u
p
p
l
y
w
h
e
n
c
a
l
l
i
n
g
t
h
i
s

r
o
u
t
i
n
e
.

I
t
'
s

a
n

i
m
p
o
r
t
a
n
t

b
u
t

l
o
n
g
-
w
i
n
d
e
d
d
e
s
c
r
i
p
t
i
o
n
t
h
a
t

n
e
e
d

n
o
t
b
e

d
u
p
l
i
c
a
t
e
d
h
e
r
e
.

I
f
t
h
e

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t
(
)

p
r
o
c
e
d
u
r
e
d
o
e
s

n
o
t

r
e
t
u
r
n

a
p
o
i
n
t
e
r

t
o

a
W
i
n
d
o
w
,

i
t
w
i
l
l

r
e
t
u
r
n

T
R
U
E

o
r

F
A
L
S
E

(
n
o
t
v
a
l
i
d
s
t
r
u
c
t
u
r
e

p
o
i
n
t
e
r
s
)

i
n
s
t
e
a
d
,

a
n
d
t
h
e
s
e

B
O
O
L
v
a
l
u
e
s
w
i
l
l
b
e
r
e
t
u
r
n
e
d

t
o

y
o
u

i
n
m
e
d
i
a
t
e
l
y
.

O
n
t
h
e
o
t
h
e
r

h
a
n
d
,

i
f
a
v
a
l
i
d
W
i
n
d
o
w
p
o
i
n
t
e
r

i
s

r
e
t
u
r
n
e
d
,

t
h
a
t

W
i
n
d
o
w
w
i
l
l
h
a
v
e
h
a
d

i
t
s

I
D
C
M
P
P
o
r
t
s

a
n
d

f
l
a
g
s

i
n
i
t
i
a
l
i
z
e
d

a
c
c
o
r
d
i
n
g

t
o
y
o
u
r

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

A
u
t
o
R
e
q
u
e
s
t
(
)

t
h
e
n
w
a
i
t
s

f
o
r
a
n

I
D
C
M
P
m
a
s
s
a
g
e

o
n
t
h
e

U
s
e
r
P
o
r
t
,

w
h
i
c
h
m
e
s
s
a
g
e
w
i
l
l

s
a
t
i
s
f
y
o
n
e
o
f
t
h
r
e
e

r
e
q
u
i
r
e
m
e
n
t
s
:

-
e
i
t
h
e
r
t
h
e
m
e
s
s
a
g
e

i
s
o
f

a
c
l
a
s
s

t
h
a
t
m
a
t
c
h
e
s

o
n
e
o
f
y
o
u
r
P
o
s
i
t
i
v
e
F
l
a
g
s

a
r
g
u
m
e
n
t
s

(
i
f
y
o
u
'
v
e
s
u
p
p
l
i
e
d

a
n
y
)
,

i
n
w
h
i
c
h
c
a
s
e
t
h
i
s

r
o
u
t
i
n
e
r
e
t
u
r
n
s

T
R
U
E
.

O
r

-
t
h
e
m
a
s
s
a
g
e
c
l
a
s
s
m
a
t
c
h
e
s

o
n
e
o
f
y
o
u
r

N
e
g
a
t
i
v
e
F
l
a
g
s

a
r
g
u
m
e
n
t
s

(
i
f
y
o
u
'
v
e
s
u
p
p
l
i
e
d

a
n
y
)
,

i
n
w
h
i
c
h
c
a
s
e

t
h
i
s

r
o
u
t
i
n
e

r
e
t
u
r
n
s

F
A
L
S
E
.

O
r

-
t
h
e
o
n
l
y
o
t
h
e
r
p
o
s
s
i
b
i
l
i
t
y

i
s
t
h
a
t
t
h
e

I
D
C
M
P
m
e
s
s
a
g
a

i
s
o
f

c
l
a
s
s

G
A
D
G
E
T
U
P
,

w
h
i
c
h
m
e
a
n
s

t
h
a
t

o
n
e
o
f
t
h
e
t
w
o

G
a
d
g
e
t
s
,

a
s

s
p
e
c
i
f
i
e
d
b
y
t
h
e
P
o
s
i
t
i
v
e
T
e
x
t

a
n
d
N
e
g
a
t
i
v
e
T
e
x
t

a
r
g
u
m
e
n
t
s
,

w
a
s

s
e
l
e
c
t
e
d
b
y

t
h
e

u
s
e
r
.

I
f
t
h
e

E
M
J
E
G
a
d
g
e
t

w
a
s

s
e
l
e
c
t
e
d
,

T
R
U
E

i
s

r
e
t
u
r
n
e
d
.

I
f
t
h
e

F
A
L
S
E
G
a
d
g
e
t
w
a
s

s
e
l
e
c
t
e
d
,

F
A
L
S
E

i
s

r
e
t
u
r
n
e
d
.

W
h
e
n
t
h
e

d
u
s
t
h
a
s

s
e
t
t
l
e
d
,

t
h
i
s

r
o
u
t
i
n
e

c
a
l
l
s

F
r
e
e
S
y
s
R
e
q
u
e
s
t

()
i
f

n
e
c
e
s
s
a
r
y

t
o
c
l
e
a
n

u
p
t
h
e
R
e
q
u
e
s
t
e
r

a
n
d

a
n
y

o
t
h
e
r

a
l
l
o
c
a
t
e
d
m
e
m
o
r
y
.

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r

t
o

a
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e
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B
o
d
y
T
e
x
t
=
p
o
i
n
t
e
r

t
o

a
n

I
n
t
u
i
T
e
x
t

s
t
r
u
c
t
u
r
e

P
o
s
i
t
i
v
e
T
e
x
t
=
p
o
i
n
t
e
r

t
o
a
n

I
n
t
u
i
T
e
x
t
s
t
r
u
c
t
u
r
e

N
e
g
a
t
i
v
e
T
e
x
t
=
p
o
i
n
t
e
r

t
o
a
n

I
n
t
u
i
T
e
x
t
s
t
r
u
c
t
u
r
e

P
o
s
i
t
i
v
e
F
l
a
g
s
=

f
l
a
g
s

f
o
r
t
h
e

I
D
C
K
P

M
e
g
a
t
i
v
e
F
l
a
g
s
=

f
l
a
g
s

f
o
r
t
h
e

I
D
C
M
P

W
i
d
t
h
,

H
e
i
g
h
t
=

t
h
e
s
i
z
e
s
r
e
q
u
i
r
e
d

f
o
r
t
h
e
r
e
n
d
e
r
i
n
g
o
f

t
h
e
R
e
q
u
e
s
t
e
r

R
E
S
U
L
T

T
h
e
r
e
t
u
r
n
v
a
l
u
e

i
s
e
i
t
h
e
r

T
R
U
E

o
r

F
A
L
S
E
.

S
e
e
t
h
e
t
e
x
t

a
b
o
v
e

fo
r

a
c
o
m
p
l
e
t
e
d
e
s
c
r
i
p
t
i
o
n

o
f
t
h
e
c
h
a
i
n
o
f
e
v
e
n
t
s

t
h
a
t
m
i
g
h
t

l
e
a
d
t
o
e
i
t
h
e
r

o
f
t
h
e
s
e
v
a
l
u
e
s
b
e
i
n
g

r
e
t
u
r
n
e
d
.

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t
O

B
e
g
i
n
R
e
f
r
e
s
h

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

8

B
e
g
i
n
R
e
f
r
e
s
h

N
A
M
E B
e
g
i
n
R
e
f
r
e
s
h

--
S
e
t
s
u
p

a
W
i
n
d
o
w

f
o
r
o
p
t
i
m
i
z
e
d
r
e
f
r
e
s
h
i
n
g

S
Y
N
O
P
S
I
S

B
e
g
i
n
R
e
f
r
e
s
h
(
W
i
n
d
o
w
)

;

F
U
N
C
T
I
O
N

D
i
i
s

r
o
u
t
i
n
e
s
e
t
s

u
p
y
o
u
r
W
i
n
d
o
w

f
o
r
o
p
t
i
m
i
z
e
d

r
e
f
r
e
s
h
i
n
g
.

I
t

s
e
t
s

I
n
t
u
i
t
i
o
n

i
n
t
e
r
n
a
l

s
t
a
t
e
s

a
n
d

t
h
e
n

s
e
t
s
u
p

t
h
e

l
a
y
e
r
u
n
d
e
r
l
y
i
n
g
y
o
u
r

W
i
n
d
o
w

f
o
r
a

c
a
l
l

t
o
t
h
e

l
a
y
e
r

l
i
b
r
a
r
y
.

T
h
e
r
e
,

t
h
e

"
c
l
i
p

r
e
c
t
a
n
g
l
e
s
"

o
f
t
h
e

l
a
y
e
r

a
r
e
r
e
o
r
g
a
n
i
z
e
d

i
n

a
f
a
s
h
i
o
n
w
h
e
r
e
a
n
y

r
e
n
d
e
r
i
n
g
p
e
r
f
o
r
m
e
d

i
n
y
o
u
r
W
i
n
d
o
w

(
u
n
t
i
l
y
o
u

c
a
l
l

t
o

E
n
d
R
e
f
r
e
s
h
(
)
)

w
i
l
l

o
c
c
u
r
o
n
l
y

i
n
t
h
e
r
e
g
i
o
n
s
w
h
i
c
h
n
e
e
d
t
o
b
e

r
e
f
r
e
s
h
e
d
.

T
h
e
p
h
r
a
s
e

"
c
l
i
p
r
e
c
t
a
n
g
l
e
s
"

r
e
f
e
r
s

t
o
t
h
e

d
i
v
i
s
i
o
n
o
f
y
o
u
r

W
i
n
d
o
w

i
n
t
o
v
i
s
i
b
l
e
a
n
d

c
o
n
c
e
a
l
e
d
r
e
c
t
a
n
g
l
e
s
.

F
o
r
m
o
r
e

i
n
f
o
r
m
a
t
i
o
n
a
b
o
u
t

c
l
i
p
p
i
n
g
r
e
c
t
a
n
g
l
e
s

a
n
d
t
h
e

l
a
y
e
r

l
i
b
r
a
r
y
,

r
e
f
e
r

t
o

t
h
e

"
A
m
i
g
a
R
O
M
K
e
r
n
e
l

M
a
n
u
a
l
"
.

F
o
r

i
n
s
t
a
n
c
e
,

i
f
y
o
u
h
a
v
e

a
S
I
M
P
L
E
J
t
E
F
R
E
S
H
W
i
n
d
o
w
w
h
i
c
h

i
s
p
a
r
t
i
a
l
l
y

c
o
n
c
e
a
l
e
d
a
n
d

t
h
e
u
s
e
r
b
r
i
n
g
s

i
t
t
o
t
h
e

f
r
o
n
t
,

y
o
u
w
i
l
l

r
e
c
e
i
v
e

a

m
e
s
s
a
g
e
a
s
k
i
n
g
y
o
u

t
o
r
e
f
r
e
s
h
y
o
u
r

d
i
s
p
l
a
y
.

I
f
y
o
u

c
a
l
l

B
e
g
i
n
R
e
f
r
e
s
h
(
)

b
e
f
o
r
e
d
o
i
n
g
a
n
y
o
f
t
h
e

r
e
n
d
e
r
i
n
g
,

t
h
e
n
t
h
e

l
a
y
e
r

t
h
a
t
u
n
d
e
r
l
i
e
s
y
o
u
r

W
i
n
d
o
w
w
i
l
l
b
e

a
r
r
a
n
g
e
d
s
u
c
h
t
h
a
t
t
h
e
o
n
l
y
r
e
n
d
e
r
i
n
g
t
h
a
t
w
i
l
l

a
c
t
u
a
l
l
y

t
a
k
e
p
l
a
c
e
w
i
l
l
b
e

t
h
a
t
w
h
i
c
h

g
o
e
s

t
o

t
h
e

n
e
w
l
y
-
r
e
v
e
a
l
e
d

a
r
e
a
s
.

T
h
i
s

i
s
v
e
r
y
p
e
r
f
o
r
m
a
n
c
e
-
e
f
f
i
c
i
e
n
t
.

A
f
t
e
r
y
o
u
h
a
v
e
p
e
r
f
o
r
m
e
d
y
o
u
r

r
e
f
r
e
s
h
o
f

t
h
e

d
i
s
p
l
a
y
,

y
o
u

s
h
o
u
l
d

c
a
l
l

E
n
d
R
e
f
r
e
s
h

()
t
o

r
e
s
e
t
t
h
e
s
t
a
t
e
o
f

t
h
e

l
a
y
e
r

a
n
d
t
h
e
W
i
n
d
o
w
.

T
h
e
n
y
o
u

m
a
y
p
r
o
c
e
e
d
w
i
t
h
r
e
n
d
e
r
i
n
g

t
o

t
h
e
W
i
n
d
o
w

a
s

u
s
u
a
l
.

Y
o
u

l
e
a
r
n

t
h
a
t
y
o
u
r
W
i
n
d
o
w
n
e
e
d
s

r
e
f
r
e
s
h
i
n
g
b
y
r
e
c
e
i
v
i
n
g
e
i
t
h
e
r

a
m
e
s
s
a
g
e
o
f

c
l
a
s
s
R
E
F
R
E
S
H
W
I
N
D
O
W
t
h
r
o
u
g
h
t
h
e

I
D
C
M
P
,

o
r

a
n

i
n
p
u
t
e
v
e
n
t

o
f

c
l
a
s
s

I
E
C
L
A
S
S
_
J
t
E
F
R
E
S
H
W
I
N
D
O
W
t
h
r
o
u
g
h
t
h
e
C
o
n
s
o
l
e

D
e
v
i
c
e
.

W
h
e
n
e
v
e
r

y
o
u

a
r
e

t
o
l
d
t
h
a
t

y
o
u
r
W
i
n
d
o
w
n
e
e
d
s

r
e
f
r
e
s
h
i
n
g
,

y
o
u

s
h
o
u
l
d

c
a
l
l

B
e
g
i
n
R
e
f
r
e
s
h

()
a
n
d

E
n
d
R
e
f
r
e
s
h
(
)

t
o

c
l
e
a
r

t
h
e
r
e
f
r
e
s
h
-
n
e
e
d
e
d

s
t
a
t
e
,

e
v
e
n

i
f
y
o
u

d
o
n
'
t
p
l
a
n

o
n
d
o
i
n
g
a
n
y

r
e
n
d
e
r
i
n
g
.

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r

t
o
t
h
e
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e
w
h
i
c
h
n
e
e
d
s

r
e
f
r
e
s
h
i
n
g

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

E
n
d
R
e
f
r
e
s
h
(
)

T
h
e

"
W
i
n
d
o
w
s
"

c
h
a
p
t
e
r

i
n

t
h
i
s
b
o
o
k



D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

9

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

N
A
M
E B
u
i
l
d
S
y
s
R
e
q
u
o
s
t
—

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

B
u
i
l
d

a
n
d
d
i
s
p
l
a
y
a
s
y
s
t
e
m
R
e
q
u
e
s
t
e
r

S
Y
N
G
P
S
I
S

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t
(
W
i
n
d
o
w
,

B
o
d
y
T
e
x
t
,

P
o
s
i
t
i
v
e
T
e
x
t
,

N
e
g
a
t
i
v
e
T
e
x
t
,

I
D
C
K
P
F
l
a
g
s
,

W
i
d
t
h
,

H
e
i
g
h
t
)
;

F
U
N
C
T
I
O
N

T
h
i
s
p
r
o
c
e
d
u
r
e
b
u
i
l
d
s

a
R
e
q
u
e
s
t
e
r
b
a
s
e
d
o
n

t
h
e

s
u
p
p
l
i
e
d

i
n
f
o
r
m
a
t
i
o
n
.

I
f

a
l
l

g
o
e
s
w
a
l
l

a
n
d
t
h
e
R
e
q
u
e
s
t
e
r

i
s

c
o
n
s
t
r
u
c
t
e
d
,

t
h
i
s
p
r
o
c
e
d
u
r
e

r
e
t
u
r
n
s
a
p
o
i
n
t
e
r
t
o
t
h
e
W
i
n
d
o
w

i
n
w
h
i
c
h
t
h
e
R
e
q
u
e
s
t
e
r

a
p
p
e
a
r
s
.

T
h
a
t
W
i
n
d
o
w
w
i
l
l
h
a
v
e
t
h
e

I
D
C
M
P
U
s
e
r
P
o
r
t

a
n
d
W
i
n
d
o
w
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

t
o
r
e
f
l
e
c
t
t
h
e

f
l
a
g
s

f
o
u
n
d

i
n
t
h
e

I
D
C
M
P
F
l
a
g
s

a
r
g
u
m
e
n
t
.

Y
o
u
m
a
y

t
h
e
n

W
a
i
t
(
)

o
n
t
h
o
s
e
p
o
r
t
s

t
o

d
e
t
e
c
t
t
h
e
u
s
e
r
'
s
r
e
s
p
o
n
s
e
t
o
y
o
u
r

R
e
q
u
e
s
t
e
r
,

w
h
i
c
h
r
e
s
p
o
n
s
e
m
a
y

i
n
c
l
u
d
e
e
i
t
h
e
r

s
e
l
e
c
t
i
n
g
o
n
e
o
f
t
h
e
G
a
d
g
e
t
s

o
r

c
a
u
s
i
n
g
s
o
m
e
o
t
h
e
r
e
v
e
n
t
t
o
b
e
n
o
t
i
c
e
d
b
y

I
n
t
u
i
t
i
o
n

(
l
i
k
e
D
I
S
K
I
N
S
E
R
T
E
D
,

f
o
r

i
n
s
t
a
n
c
e
)

.
A
f
t
e
r

t
h
e
R
e
q
u
e
s
t
e
r

i
s

s
a
t
i
s
f
i
e
d
,

y
o
u

s
h
o
u
l
d

c
a
l
l

t
h
e

F
r
e
e
S
y
s
R
e
q
u
e
s
t

()
p
r
o
c
e
d
u
r
e
t
o
r
e
m
o
v
e
t
h
e
R
e
q
u
e
s
t
e
r

a
n
d

f
r
e
e
u
p
a
n
y

a
l
l
o
c
a
t
e
d
m
e
m
o
r
y
.

I
f

i
t

i
s
n
'
t
p
o
s
s
i
b
l
e
t
o

c
o
n
s
t
r
u
c
t

t
h
e
R
e
q
u
e
s
t
e
r

f
o
r
a
n
y
r
e
a
s
o
n
,

t
h
i
s

p
r
o
c
e
d
u
r
e
w
i
l
l

i
n
s
t
e
a
d
u
s
e
t
h
e
t
e
x
t

a
r
g
u
m
e
n
t
s

t
o

c
o
n
s
t
r
u
c
t

a
t
e
x
t

s
t
r
i
n
g

f
o
r

a
c
a
l
l

t
o
t
h
e
D
i
s
p
l
a
y
A
l
e
r
t

()
p
r
o
c
e
d
u
r
e
,

a
n
d
t
h
e
n
w
i
l
l

r
e
t
u
r
n

e
i
t
h
e
r

a
T
R
U
E

o
r
F
A
L
S
E

d
e
p
e
n
d
i
n
g
o
n
w
h
e
t
h
e
r

D
i
s
p
l
a
y
A
l
e
r
t

()
r
e
t
u
r
n
e
d

a
F
A
L
S
E

o
r

T
R
U
E

r
e
s
p
e
c
t
i
v
e
l
y
.

I
f
t
h
e
W
i
n
d
o
w
a
r
g
u
m
e
n
t
y
o
u

s
u
p
p
l
y

i
s
e
q
u
a
l

t
o

N
U
L
L
,

a
n
e
w
W
i
n
d
o
w
w
i
l
l

b
e
c
r
e
a
t
e
d

f
o
r
y
o
u

i
n
t
h
e
W
o
r
k
b
e
n
c
h

S
c
r
e
e
n
.

I
f
y
o
u
w
a
n
t

t
h
e
R
e
q
u
e
s
t
e
r

c
r
e
a
t
e
d
b
y
t
h
i
s
r
o
u
t
i
n
e
t
o
b
e
b
o
u
n
d

t
o

a
p
a
r
t
i
c
u
l
a
r

W
i
n
d
o
w
,

y
o
u

s
h
o
u
l
d

n
o
t

s
u
p
p
l
y
a
W
i
n
d
o
w

a
r
g
u
m
e
n
t

o
f

N
U
L
L
.

T
h
e
t
e
x
t

a
r
g
u
m
e
n
t
s
a
r
e
u
s
e
d

t
o
c
o
n
s
t
r
u
c
t

t
h
e

d
i
s
p
l
a
y
,

p
o
i
n
t
e
r
s

t
o

i
n
s
t
a
n
c
e
s
o
f
t
h
e

s
t
r
u
c
t

I
n
t
u
i
T
e
x
t
.

T
h
e
y
a
r
e

T
h
e

B
o
d
y
T
e
x
t

a
r
g
u
m
e
n
t

s
h
o
u
l
d
b
e
u
s
e
d
t
o

d
e
s
c
r
i
b
e
t
h
e
n
a
t
u
r
e
o
f

t
h
e
R
e
q
u
e
s
t
e
r
.

A
s

u
s
u
a
l
w
i
t
h

I
n
t
u
i
T
e
x
t

d
a
t
a
,

y
o
u
m
a
y

l
i
n
k
s
e
v
e
r
a
l

l
i
n
e
s
o
f

t
e
x
t

t
o
g
e
t
h
e
r
,

a
n
d
t
h
e
t
e
x
t
m
a
y
b
e
p
l
a
c
e
d

i
n
v
a
r
i
o
u
s

l
o
c
a
t
i
o
n
s

i
n
t
h
e
R
e
q
u
e
s
t
e
r
.

T
h
i
s

I
n
t
u
i
T
e
x
t
p
o
i
n
t
e
r
w
i
l
l
b
e
s
t
o
r
e
d

i
n
t
h
e
R
e
q
T
e
x
t
v
a
r
i
a
b
l
e

o
f
t
h
e
n
e
w
R
e
q
u
e
s
t
e
r
.

T
h
e
P
o
s
i
t
i
v
e
T
e
x
t

a
r
g
u
m
e
n
t

d
e
s
c
r
i
b
e
s

t
h
e
t
e
x
t

t
h
a
t
y
o
u
w
a
n
t

a
s
s
o
c
i
a
t
e
d

w
i
t
h
t
h
e
u
s
e
r
c
h
o
i
c
e
o
f

"
Y
e
s
.

T
R
U
E
.

R
e
t
r
y
.

G
o
o
d
.
"

I
f
t
h
e
R
e
q
u
e
s
t
e
r

i
s
s
u
c
c
e
s
s
f
u
l
l
y

o
p
e
n
e
d
,

t
h
i
s

t
e
x
t
w
i
l
l
b
e

r
e
n
d
e
r
e
d

i
n

a
G
a
d
g
e
t

i
n

t
h
e

l
o
w
e
r
-
l
e
f
t

o
f
t
h
e
R
e
q
u
e
s
t
e
r
,

w
h
i
c
h
G
a
d
g
e
t

w
i
l
l
h
a
v
e
t
h
e

G
a
d
g
e
t
l
D

f
i
e
l
d
s
e
t
t
o

T
R
U
E
.

I
f
t
h
e
R
e
q
u
e
s
t
e
r

c
a
n
n
o
t
b
e

o
p
e
n
e
d

a
n
d

t
h
e

D
i
s
p
l
a
y
A
l
e
r
t
(
)

m
e
c
h
a
n
i
s
m

i
s

u
s
e
d
,

t
h
i
s

t
e
x
t

w
i
l
l

b
e

r
e
n
d
e
r
e
d

i
n

t
h
e

l
o
w
e
r
-
l
e
f
t

c
o
r
n
e
r
o
f
t
h
e
A
l
e
r
t
d
i
s
p
l
a
y
w
i
t
h

a
d
d
i
t
i
o
n
a
l

t
e
x
t

s
p
e
c
i
f
y
i
n
g
t
h
a
t
t
h
e

l
e
f
t
m
o
u
s
e
b
u
t
t
o
n
w
i
l
l

s
e
l
e
c
t

t
h
i
s

c
h
o
i
c
e
.

T
h
i
s

p
o
i
n
t
e
r

c
a
n
b
e

s
e
t
t
o

N
U
L
L
,

w
h
i
c
h
s
p
e
c
i
f
i
e
s

t
h
a
t

t
h
e
r
e

i
s
n
o

T
R
U
E

c
h
o
i
c
e
t
h
a
t

c
a
n
b
e

m
a
d
e
.

T
h
e
N
e
g
a
t
i
v
e
T
e
x
t

a
r
g
u
m
e
n
t

d
e
s
c
r
i
b
e
s
t
h
e

t
e
x
t

t
h
a
t
y
o
u
w
a
n
t

a
s
s
o
c
i
a
t
e
d

w
i
t
h
t
h
e
u
s
e
r

c
h
o
i
c
e
o
f

"
N
o
.

F
A
L
S
E
.

C
a
n
c
e
l
.

B
a
d
.
"

I
f
t
h
e
R
e
q
u
e
s
t
e
r

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

1
0

i
s
s
u
c
c
e
s
s
f
u
l
l
y

o
p
e
n
e
d
,

t
h
i
s

t
e
x
t

w
i
l
l
b
e

r
e
n
d
e
r
e
d

i
n
a
G
a
d
g
e
t

i
n

t
h
e

l
o
w
e
r
-
r
i
g
f
r
t
o
f
t
h
e
R
e
q
u
e
s
t
e
r
,

w
h
i
c
h
G
a
d
g
e
t
w
i
l
l
h
a
v
e
t
h
e

G
a
d
g
e
t
l
D

f
i
e
l
d
s
e
t

t
o

F
A
L
S
E
.

I
f
t
h
e
R
e
q
u
e
s
t
e
r

c
a
n
n
o
t
b
e
o
p
e
n
e
d

a
n
d

t
h
e
D
i
s
p
l
a
y
A
l
e
r
t

()
m
e
c
h
a
n
i
s
m

i
s

u
s
e
d
,

t
h
i
s

t
e
x
t

w
i
l
l
b
e
r
e
n
d
e
r
e
d

i
n

t
h
e

l
o
w
e
r
-
r
i
g
h
t

c
o
r
n
e
r

o
f
t
h
e
A
l
e
r
t

d
i
s
p
l
a
y
w
i
t
h

a
d
d
i
t
i
o
n
a
l

t
e
x
t

s
p
e
c
i
f
y
i
n
g
t
h
a
t
t
h
e

r
i
g
h
t
m
o
u
s
e
b
u
t
t
o
n

w
i
l
l

s
e
l
e
c
t

t
h
i
s

c
h
o
i
c
e
.

T
h
i
s

p
o
i
n
t
e
r

c
a
n
n
o
t
b
e

s
e
t

t
o

N
U
L
L
.

T
h
e
r
e
m
u
s
t

a
l
w
a
y
s
b
e

a
w
a
y

f
o
r
t
h
e

u
s
e
r

t
o

c
a
n
c
e
l

t
h
i
s

R
e
q
u
e
s
t
e
r
.

T
h
e
P
o
s
i
t
i
v
e

a
n
d

N
e
g
a
t
i
v
e
G
a
d
g
e
t
s

c
r
e
a
t
e
d
b
y

t
h
i
s

r
o
u
t
i
n
e
h
a
v
e

t
h
e

f
o
l
l
o
w
i
n
g

f
e
a
t
u
r
e
s
:

-
B
O
O
L
G
A
D
G
E
T

-
R
E
L
V
E
R
I
F
Y

-
R
E
Q
G
A
D
G
E
T

-
T
O
Q
G
L
E
S
E
L
E
C
T

M
i
e
n
d
e
f
i
n
i
n
g
t
h
e
t
e
x
t

f
o
r
y
o
u
r

G
a
d
g
e
t
s
,

y
o
u
m
a
y

f
i
n
d

i
t
c
o
n
v
e
n
i
e
n
t

t
o
u
s
e

t
h
e
s
p
e
c
i
a
l

d
e
f
i
n
e
s
u
s
e
d
b
y

I
n
t
u
i
t
i
o
n

f
o
r
t
h
e
c
o
n
s
t
r
u
c
t
i
o
n

o
f
t
h
e

G
a
d
g
e
t
s
.

T
h
e
s
e

i
n
c
l
u
d
e
d
e
f
i
n
e
s

l
i
k
e
A
U
T
O
D
R
M
M
O
D
E
,

A
U
T
O
L
E
F
T
E
D
G
E
,

A
U
T
O
T
O
P
E
D
G
E

a
n
d
A
U
T
O
F
R
O
N
T
P
E
N
.

Y
o
u

c
a
n

f
i
n
d
t
h
e
s
e

i
n
y
o
u
r

l
o
c
a
l

i
n
t
u
i
t
i
o
n
.
h

(
o
r

i
n
t
u
i
t
i
o
n
.
!
)

f
i
l
e
.

T
h
e
W
i
d
t
h
a
n
d
H
e
i
g
h
t
v
a
l
u
e
s
d
e
s
c
r
i
b
e
t
h
e
s
i
z
e

o
f
t
h
e
R
e
q
u
e
s
t
e
r
,

o
f
y
o
u
r

B
o
d
y
T
e
x
t
m
u
s
t

f
i
t
w
i
t
h
i
n
t
h
e
W
i
d
t
h
a
n
d
H
e
i
g
h
t

o
f
y
o
u
r

R
e
q
u
e
s
t
e
r
.

T
h
e
G
a
d
g
e
t
s

w
i
l
l
b
e

c
r
e
a
t
e
d

t
o
c
o
n
f
o
r
m
t
o
y
o
u
r

s
i
z
e
s

A
l
l

V
E
R
Y

I
M
P
O
R
T
A
N
T

N
O
T
E
:

f
o
r
t
h
e
p
r
e
l
i
m
i
n
a
r
y
r
e
l
e
a
s
e

o
f

t
h
i
s

p
r
o
c
e
d
u
r
e
,

a
n
e
w
W
i
n
d
o
w

i
s
o
p
e
n
e
d

i
n
t
h
e
s
a
m
e
S
c
r
e
e
n

a
s
t
h
e
o
n
e

c
o
n
t
a
i
n
i
n
g
y
o
u
r

W
i
n
d
o
w
.

H
o
w
e
v
e
r
,

w
i
t
h

a
f
o
r
t
h
c
o
m
i
n
g
u
p
d
a
t
e
o
f

I
n
t
u
i
t
i
o
n
,

t
h
i
s
w
i
l
l

c
h
a
n
g
e
s
u
c
h
t
h
a
t
t
h
e
R
e
q
u
e
s
t
e
r

w
i
l
l
b
e

o
p
e
n
e
d

i
n
t
h
e
W
i
n
d
o
w
s
u
p
p
l
i
e
d

a
s

a
n

a
r
g
u
m
e
n
t

t
o
t
h
i
s

r
o
u
t
i
n
e
,

i
f
p
o
s
s
i
b
l
e
.

T
h
e
p
r
i
m
a
r
y

i
m
p
l
i
c
a
t
i
o
n
o
f
t
h
i
s

w
i
l
l

b
e

t
h
a
t

t
h
e

I
D
C
M
P
F
l
a
g
s

a
n
d
P
o
r
t
s

w
i
l
l
b
e

d
i
s
t
u
r
b
e
d
b
y

a
c
a
l
l

t
o

t
h
i
s

r
o
u
t
i
n
e
.

T
o

a
s
s
u
r
e

u
p
w
a
r
d
-
c
o
m
p
a
t
i
b
i
l
i
t
y
,

i
t
'
s
y
o
u
r

r
e
s
p
o
n
s
i
b
i
l
i
t
y
t
o
m
a
k
e
s
u
r
e
t
h
a
t

t
h
e
P
o
r
t
s

a
n
d

I
D
C
M
P
F
l
a
g
s

o
f

t
h
e
W
i
n
d
o
w
p
a
s
s
e
d

t
o

t
h
e
r
o
u
t
i
n
e

a
r
e

p
r
o
t
e
c
t
e
d
b
e
f
o
r
e
t
h
e

c
a
l
l
.

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r

t
o

a
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e

B
o
d
y
T
e
x
t
=
p
o
i
n
t
e
r

t
o

a
n

I
n
t
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R
e
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c
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c
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c
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c
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c
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b
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u
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i
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c
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b
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c
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c
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c
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n
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u
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c
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h
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c
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c
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i
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c
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h
i
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i
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p
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c
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c
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c
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c
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c
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p
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c
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c
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p
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c
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p
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c
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c
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c
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p
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c
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c
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R
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c
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c
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c
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h
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r
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r
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c
u
r
r
e
n
t
t
i
m
e
v
a
l
u
e
s

S
Y
N
O
P
S
I
S

U
L
O
N
G

S
e
c
o
n
d
s
,

M
i
c
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c
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c
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p
l
i
e
d

a
r
g
u
m
e
n
t
p
o
i
n
t
e
r
s
.

T
h
i
s
t
i
m
e
v
a
l
u
e

i
s
n
o
t

e
x
t
r
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c
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i
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b
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c
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c
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c
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c
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c
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h
e
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p
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b
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p
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p
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c
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f
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u
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i
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c
h
t
h
e
d
i
s
p
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u
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p
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c
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c
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f
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u
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c
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u
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u
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b
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b
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c
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h
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r
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c
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p
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p
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b
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p
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e

s
p
e
c
i
f
i
e
d

S
c
r
e
e
n
.

I
f
t
h
e
S
c
r
e
e
n

a
r
g
u
m
e
n
t

i
s

N
U
L
L
,

e
v
e
r
y
S
c
r
e
e
n

i
n
t
h
e
d
i
s
p
l
a
y
w
i
l
l
b
e
b
e
e
p
e
d
.

F
l
a
s
h
i
n
g
e
v
e
r
y
o
n
e
'
s
S
c
r
e
e
n

i
s
n
o
t

a
p
o
l
i
t
e
t
h
i
n
g
t
o

d
o
,

s
o
t
h
i
s

s
h
o
u
l
d
b
e
r
e
s
e
r
v
e
d

f
o
r
d
i
r
e

c
i
r
c
u
m
s
t
a
n
c
e
s
.

T
h
e
r
e
a
s
o
n
s
u
c
h

a
r
o
u
t
i
n
e

i
s
s
u
p
p
o
r
t
e
d

i
s
b
e
c
a
u
s
e
t
h
e
A
m
i
g
a
h
a
s

n
o

i
n
t
e
r
n
a
l

b
e
l
l

o
r

s
p
e
a
k
e
r
.

W
h
e
n
t
h
e
u
s
e
r
n
e
e
d
s
t
o
k
n
o
w
o
f

a
n
e
v
e
n
t
t
h
a
t

i
s
n
o
t

s
e
r
i
o
u
s
e
n
o
u
g
h
t
o
r
e
q
u
i
r
e
t
h
e
u
s
e
o
f

a
R
e
q
u
e
s
t
e
r
,

t
h
e

D
i
s
p
l
a
y
B
e
e
p
(
)

f
u
n
c
t
i
o
n
s
h
o
u
l
d
b
e

c
a
l
l
e
d
.
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I
N
P
U
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S

S
c
r
e
e
n
=
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l
b
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E
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i
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s
p
l
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p

D
i
s
p
l
a
y
B
e
e
p
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o
a

S
c
r
e
e
n
,

f
l
a
s
h
e
d

I
f

N
U
L
L
,

e
v
e
r
y
S
c
r
e
e
n

i
n
t
h
e

d
i
s
p
l
a
y

B
U
G
S N
o
n
e

S
E
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L
S
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e

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

2
2

D
o
u
b
l
e
c
l
i
c
k

N
A
M
E D
o
u
b
l
e
c
l
i
c
k
—

D
o
u
b
l
e
c
l
i
c
k

T
e
s
t
t
w
o
t
i
m
e
v
a
l
u
e
s

f
o
r
d
o
u
b
l
e
-
c
l
i
c
k
t
i
m
i
n
g

S
Y
N
O
P
S
I
S

D
o
u
b
l
e
c
l
i
c
k
(
S
t
a
r
t
S
e
c
o
n
d
s
,

S
t
a
r
t
M
i
c
r
o
s
,

C
u
r
r
e
n
t
S
e
c
o
n
d
s
,

C
u
r
r
e
n
t
M
i
c
r
o
s
)
;

F
U
N
C
T
I
O
N

C
o
m
p
a
r
e
s
t
h
e
d
i
f
f
e
r
e
n
c
e

i
n
t
h
e
t
i
m
e
v
a
l
u
e
s
w
i
t
h
t
h
e
d
o
u
b
l
e
-
c
l
i
c
k

t
i
m
e
o
u
t
r
a
n
g
e

t
h
a
t
t
h
e

u
s
e
r

(
u
s
i
n
g
t
h
e

"
P
r
e
f
e
r
e
n
c
e
s
"

t
o
o
l
)

o
r

s
o
m
e
o
t
h
e
r

s
o
u
r
c
e
h
a
s

c
o
n
f
i
g
u
r
e
d

i
n
t
o
t
h
e

s
y
s
t
e
m
.

I
f
t
h
e

d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
t
h
e

s
p
e
c
i
f
i
e
d
t
i
m
e
v
a
l
u
e
s

i
s
w
i
t
h
i
n
t
h
e
c
u
r
r
e
n
t

d
o
u
b
l
e
-
c
l
i
c
k

t
i
m
e

r
a
n
g
e
,

t
h
i
s

f
u
n
c
t
i
o
n
r
e
t
u
r
n
s

T
R
U
E
,

e
l
s
e

i
t

r
e
t
u
r
n
s

F
A
L
S
E
.

T
h
e
s
e
t
i
m
e
v
a
l
u
e
s

c
a
n
b
e

f
o
u
n
d

i
n

I
n
p
u
t
E
v
e
n
t
s

a
n
d

I
D
C
M
P
M
a
s
s
a
g
e
s
.

T
h
e
t
i
m
e
v
a
l
u
e
s
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r
e
n
o
t
p
e
r
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e
c
t
;

h
o
w
e
v
e
r
,

t
h
e
y
a
r
e
p
r
e
c
i
s
e
e
n
o
u
g
h

n
e
a
r
l
y

a
l
l

a
p
p
l
i
c
a
t
i
o
n
s
.
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r
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N
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T
S
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t
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,
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r
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i
c
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a
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u
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c
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i
b
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n
g
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c
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c
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i
n
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,

C
u
r
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i
c
r
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s
=

t
h
e
t
l
m
a
s
t
a
m
p
v
a
l
u
e
d
e
s
c
r
i
b
i
n
g

t
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e
e
n
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f
t
h
e
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o
u
b
l
e
-
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i
c
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t
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e
p
e
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o
d
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o
u
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r
e
c
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n
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i
d
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r
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n
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R
E
S
U
L
T
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f
t
h
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r
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n
c
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b
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n
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e
s
u
p
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t
i
m
e
s
t
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r
a
p
v
a
l
u
e
s

i
s
w
i
t
h
i
n

t
h
e

d
o
u
b
l
e
-
c
l
i
c
k
t
i
m
e
r
a
n
g
e

i
n
t
h
e

c
u
r
r
e
n
t

s
e
t

o
f
P
r
e
f
e
r
e
n
c
e
s
,

t
h
i
s

f
u
n
c
t
i
o
n
r
e
t
u
r
n
s

T
R
U
E
,

e
l
s
e

i
t
r
e
t
u
r
n
s

F
A
L
S
E

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

C
u
r
r
e
n
t
T
i
m
e
(
)
;
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D
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r

D
r
a
w
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o
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r
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*

2

D
r
a
w
B
o
r
d
e
r
—

d
r
a
w
s
t
h
e

s
p
e
c
i
f
i
e
d
b
o
r
d
e
r

i
n
t
o

t
h
e
R
a
s
t
P
o
r
t

S
Y
N
O
P
S
I
S

D
r
a
w
B
o
r
d
e
r
(
R
a
s
t
P
o
r
t
,

B
o
r
d
e
r
,

L
e
f
t
O
f
f
s
e
t
,

T
o
p
O
f
f
s
e
t
)

;

F
U
N
C
T
I
O
N

F
i
r
s
t
,

s
e
t
s
u
p
t
h
e
D
r
a
w
M
o
d
e
a
n
d
P
e
n
s

i
n
t
h
e
R
a
s
t
P
o
r
t

a
c
c
o
r
d
i
n
g
t
o
t
h
e

a
r
g
u
m
e
n
t
s
o
f
t
h
e
B
o
r
d
e
r

s
t
r
u
c
t
u
r
e
.

T
h
e
n
,

d
r
a
w
s
t
h
e
v
e
c
t
o
r
s

o
f

t
h
e

B
o
r
d
e
r

a
r
g
u
m
e
n
t

i
n
t
o
t
h
e
R
a
s
t
P
o
r
t
,

o
f
f
s
e
t
b
y
t
h
e
L
e
f
t

a
n
d
T
o
p

O
f
f
s
e
t
s
.

O
i
l
s
r
o
u
t
i
n
e
d
o
e
s

I
n
t
u
i
t
i
o
n
w
i
n
d
o
w
c
l
i
p
p
i
n
g
a
s

a
p
p
r
o
p
r
i
a
t
e
—

i
f
y
o
u

d
r
a
w
a

l
i
n
e
o
u
t
s
i
d
e
o
f
y
o
u
r

W
i
n
d
o
w
,

y
o
u
r

i
m
a
g
e
r
y
w
i
l
l
b
e

c
l
i
p
p
e
d

a
t

t
h
e
W
i
n
d
o
w
'
s

e
d
g
e
.

I
f
t
h
e
N
e
x
t
B
o
r
d
e
r

f
i
e
l
d
o
f
t
h
e
B
o
r
d
e
r

a
r
g
u
m
e
n
t

i
s

n
o
n
-
z
e
r
o
,

t
h
e
n
e
x
t

B
o
r
d
e
r

i
s
r
e
n
d
e
r
e
d

a
s
w
e
l
l

(
r
e
t
u
r
n
t
o
t
h
e
t
o
p
o
f

t
h
i
s
F
U
N
C
T
I
O
N
s
e
c
t
i
o
n

f
o
r

d
e
t
a
i
l
s
)
.

.

I
N
P
U
T
S

R
a
s
t
P
o
r
t
=
p
o
i
n
t
e
r
t
o
t
h
e
R
a
s
t
P
o
r
t
t
o

r
e
c
e
i
v
e
t
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e
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o
r
d
e
r

c
r
o
s
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i
n
g

B
o
r
d
e
r
=
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o
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e
r
t
o

a
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o
r
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e
r

s
t
r
u
c
t
u
r
e

L
e
f
t
O
f
f
s
e
t

=
t
h
e
o
f
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s
e
t
w
h
i
c
h
w
i
l
l
b
e

a
d
d
e
d
t
o
e
a
c
h
v
e
c
t
o
r
'
s
x

c
o
o
r
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i
n
a
t
e
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o
p
O
f
f
s
e
t
=
t
h
e
o
f
f
s
e
t
w
h
i
c
h
w
i
l
l
b
e
a
d
d
e
d
t
o
e
a
c
h
v
e
c
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o
r
'
s
y
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o
r
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t
e

R
E
S
U
L
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e
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e
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u
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t
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.
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o
c
P
a
g
e

2
4

D
r
a
w
l
m
a
g
a

N
A
M
E D
r
a
w
l
m
a
g
e

D
r
a
w
l
m
a
g
a

—
d
r
a
w
s
t
h
e

s
p
e
c
i
f
i
e
d

I
m
a
g
e

i
n
t
o
t
h
e
R
a
s
t
P
o
r
t

S
Y
N
O
P
S
I
S

D
r
a
w
l
m
a
g
a
(
R
a
s
t
P
o
r
t
,

I
m
a
g
e
,

L
e
f
t
O
f
f
s
e
t
,

T
o
p
O
f
f
s
e
t
)
;

F
U
N
C
T
I
O
N

F
i
r
s
t
,

s
e
t
s
u
p
t
h
e
D
r
a
w
M
o
d
e
a
n
d
P
e
n
s

i
n
t
h
e
R
a
s
t
P
o
r
t

a
c
c
o
r
d
i
n
g
t
o
t
h
e

a
r
g
u
m
e
n
t
s
o
f
t
h
e

I
m
a
g
e

s
t
r
u
c
t
u
r
e
.

T
h
e
n
,

m
o
v
e
s

t
h
e

i
m
a
g
e
d
a
t
a
o
f

t
h
e

I
m
a
g
e
a
r
g
u
m
e
n
t

i
n
t
o
t
h
e
R
a
s
t
P
o
r
t
,

o
f
f
s
e
t
b
y
t
h
e
L
e
f
t

a
n
d

T
o
p
O
f
f
s
e
t
s
.

T
h
i
s
r
o
u
t
i
n
e
d
o
e
s

I
n
t
u
i
t
i
o
n
w
i
n
d
o
w
c
l
i
p
p
i
n
g

a
s

a
p
p
r
o
p
r
i
a
t
e
-
-
i
f

y
o
u

d
r
a
w
a
n

i
m
a
g
e
o
u
t
s
i
d
e
o
f
y
o
u
r

W
i
n
d
o
w
,

y
o
u
r

i
m
a
g
e
r
y
w
i
l
l
b
e

c
l
i
p
p
e
d

a
t

t
h
e
W
i
n
d
o
w
'
s

e
d
g
e
.

I
f
t
h
e

N
e
x
t
I
m
a
g
e

f
i
e
l
d
o
f
t
h
e

I
m
a
g
e

a
r
g
u
m
e
n
t

i
s

n
o
n
-
z
e
r
o
,

t
h
e
n
e
x
t

I
m
a
g
e

i
s
r
e
n
d
e
r
e
d

a
s
w
e
l
l

(
r
e
t
u
r
n
t
o
t
h
e
t
o
p
o
f

t
h
i
s

F
U
N
C
T
I
O
N
s
e
c
t
i
o
n

f
o
r

d
e
t
a
i
l
s
)
.
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r
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=
p
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c
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c
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c
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=
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e
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i
c
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l
l
b
e
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e
d
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o
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h
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e
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x
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=
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b
e
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R
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S
Y
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S

E
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d
R
e
f
r
e
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h
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W
i
n
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o
w
,

C
o
m
p
l
e
t
e
)
;

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
g
a
t
s
y
o
u

o
u
t
o
f
t
h
e
s
p
e
c
i
a
l
r
e
f
r
e
s
h
s
t
a
t
e
o
f
y
o
u
r

W
i
n
d
o
w
.

I
t

i
s
c
a
l
l
e
d

f
o
l
l
o
w
i
n
g
a

c
a
l
l
t
o

B
e
g
i
n
R
e
f
r
e
s
h
(
)
,

w
h
i
c
h

r
o
u
t
i
n
e
p
u
t
s
y
o
u

i
n
t
o
t
h
e
s
p
e
c
i
a
l

r
e
f
r
e
s
h

s
t
a
t
e
.

V
t
i
i
l
e
y
o
u
r
W
i
n
d
o
w

i
s

i
n
t
h
e
r
e
f
r
e
s
h

s
t
a
t
e
,

t
h
e
o
n
l
y
r
e
n
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e
r
i
n
g
t
h
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t
w
i
l
l
b
e
w
r
o
u
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h
t
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n
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u
r
W
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d
o
w
w
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l
b
e
t
o
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r
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i
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c
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t
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e
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b
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h
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.

A
f
t
e
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o
u
'
v
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n
e
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l
l
t
h
e
r
e
f
r
e
s
h
i
n
g
y
o
u
w
a
n
t
t
o

d
o

f
o
r
t
h
i
s

W
i
n
d
o
w
,

y
o
u

s
h
o
u
l
d
c
a
l
l

t
h
i
s
r
o
u
t
i
n
e
t
o
r
e
s
t
o
r
e
t
h
e
W
i
n
d
o
w
t
o

i
t
s

n
o
n
-
r
e
f
r
e
s
h
i
n
g
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t
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t
e
.
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h
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n
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h
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e

W
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d
o
w
,

a
s

u
s
u
a
l
.

T
h
e
C
o
n
p
l
e
t
e
a
r
g
u
m
e
n
t

i
s
a
b
o
o
l
e
a
n
T
R
U
E

o
r
F
A
L
S
E
v
a
l
u
e
u
s
e
d
t
o

d
e
s
c
r
i
b
e
w
h
e
t
h
e
r

o
r
n
o
t
t
h
e
r
e
f
r
e
s
h
i
n
g
y
o
u
'
v
e
d
o
n
e
w
a
s

a
l
l

t
h
e

r
e
f
r
e
s
h
i
n
g
t
h
a
t

n
e
e
d
s
t
o
b
e
d
o
n
e
a
t

t
h
i
s

t
i
m
e
.

M
o
s
t

o
f
t
e
n
,

t
h
i
s

a
r
g
u
m
e
n
t
w
i
l
l
b
e

T
R
U
E
.

B
u
t

i
f
,

f
o
r

i
n
s
t
a
n
c
e
,

y
o
u
h
a
v
e
m
u
l
t
i
p
l
e

t
a
s
k
s
o
r
m
u
l
t
i
p
l
e
p
r
o
c
e
d
u
r
e
c
a
l
l
s
w
h
i
c
h
m
u
s
t
r
u
n
t
o
c
o
m
p
l
e
t
e
l
y

r
e
f
r
e
s
h
t
h
e
W
i
n
d
o
w
,

t
h
e
n
e
a
c
h
c
a
n

c
a
l
l

i
t
s
o
w
n

B
e
g
i
n
/
E
n
d
R
e
f
r
e
s
h

()

p
a
i
r
w
i
t
h
a
C
o
m
p
l
e
t
e

a
r
g
u
m
e
n
t
o
f

F
A
L
S
E
,

a
n
d
o
n
l
y
t
h
e

l
a
s
t

c
a
l
l
s

w
i
t
h
a
C
o
m
p
l
e
t
e

a
r
g
u
m
e
n
t
o
f

T
R
U
E
.

N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r
t
o
t
h
e
W
i
n
d
o
w
c
u
r
r
e
n
t
l
y

i
n
o
p
t
i
m
i
z
e
d
-
r
e
f
r
e
s
h
m
o
d
e

C
o
m
p
l
e
t
e
=

B
o
o
l
e
a
n

T
R
U
E

o
r
F
A
L
S
E

d
e
s
c
r
i
b
i
n
g
w
h
e
t
h
e
r

o
r
n
o
t

t
h
i
s

W
i
n
d
o
w

i
s
c
o
m
p
l
e
t
e
l
y
r
e
f
r
e
s
h
e
d

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

B
e
g
i
n
R
e
f
r
e
s
h

()

T
h
e

"
S
c
r
e
e
n
s
"

c
h
a
p
t
e
r

i
n
t
h
i
s
b
o
o
k
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c
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g
e

2
6

E
n
d
R
e
q
u
e
s
t

N
A
M
E E
n
d
R
e
q
u
e
s
t

E
n
d
R
e
q
u
e
s
t

—
E
n
d
s
t
h
e
R
e
q
u
e
s
t
a
n
d
r
e
s
e
t
s
t
h
e
W
i
n
d
o
w

S
Y
N
O
P
S
I
S

E
n
d
R
e
q
u
e
s
t
(
R
e
q
u
e
s
t
e
r
,

W
i
n
d
o
w
)
;

F
U
N
C
T
I
O
N

E
n
d
s
t
h
e
R
e
q
u
e
s
t
b
y
e
r
a
s
i
n
g
t
h
e
R
e
q
u
e
s
t
e
r

a
n
d
r
e
s
e
t
t
i
n
g
t
h
e
W
i
n
d
o
w
.

N
o
t
e
t
h
a
t

t
h
i
s

d
o
e
s
n
'
t
n
e
c
e
s
s
a
r
i
l
y
c
l
e
a
r

a
l
l
R
e
q
u
e
s
t
e
r
s

f
r
o
m
t
h
e
W
i
n
d
o
w
,

o
n
l
y
t
h
e
s
p
e
c
i
f
i
e
d

o
n
e
.

I
f
t
h
e
W
i
n
d
o
w

l
a
b
o
r
s
u
n
d
e
r

o
t
h
e
r
R
e
q
u
e
s
t
e
r
s
,

t
h
e
y
w
i
l
l

r
e
m
a
i
n

i
n
t
h
e
W
i
n
d
o
w
.
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U
T
S
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e
q
u
e
s
t
e
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=
p
o
i
n
t
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r

t
o
t
h
e
R
e
q
u
e
s
t
e
r

t
o
b
e
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e
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o
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e
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W
i
n
d
o
w
=
p
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n
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e
r

t
o
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e
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w
s
t
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u
c
t
u
r
e
w
i
t
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h
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c
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s
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F
r
e
e
R
e
m
e
n
b
e
r

—
F
r
e
e
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e
m
o
r
y
a
l
l
o
c
a
t
e
d
b
y

c
a
l
l
s

t
o
A
l
l
o
c
R
e
m
e
m
b
e
r

()

S
Y
N
O
P
S
I
S

F
r
e
a
R
w
r
w
r
n
h
e
r
(
R
e
m
e
m
b
e
r
K
e
y
,

R
e
a
l
l
y
f
o
r
g
e
t
)
;

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n

f
r
e
e
s
u
p
m
e
m
o
r
y
a
l
l
o
c
a
t
e
d
b
y
t
h
e
A
l
l
o
c
R
e
m
e
m
b
e
r

()
f
u
n
c
t
i
o
n
.

I
t
w
i
l
l

e
i
t
h
e
r

f
r
e
e
u
p

j
u
s
t
t
h
e
R
e
m
e
m
b
e
r

s
t
r
u
c
t
u
r
e
s
,

w
h
i
c
h
s
u
p
p
l
y
t
h
e

l
i
n
k
n
o
d
e
s

t
h
a
t
t
i
e
y
o
u
r

a
l
l
o
c
a
t
i
o
n
s

t
o
g
s
t
h
e
r
,

o
r

i
t
w
i
l
l

d
e
a
l
l
o
c
a
t
e

b
o
t
h
t
h
e

l
i
n
k
n
o
d
e
s
A
N
D
y
o
u
r
m
e
m
o
r
y
b
u
f
f
e
r
s

t
o
o
.

I
f
y
o
u
w
a
n
t

t
o
d
e
a
l
l
o
c
a
t
e

j
u
s
t

t
h
e
R
e
m
e
m
b
e
r

s
t
r
u
c
t
u
r
e

l
i
n
k
n
o
d
e
s
,

y
o
u

s
h
o
u
l
d

s
e
t
t
h
e
R
e
a
l
l
y
F
o
r
g
o
t

a
r
g
u
m
e
n
t
t
o

F
A
L
S
E
.

H
o
w
e
v
e
r
,

i
f
y
o
u

w
a
n
t

F
r
e
e
R
e
m
e
o
b
e
r
t
o
r
e
a
l
l
y

f
o
r
g
o
t

a
b
o
u
t

a
l
l

t
h
e
m
e
m
o
r
y
,

i
n
c
l
u
d
i
n
g

b
o
t
h
t
h
e
R
e
m
e
m
b
e
r

s
t
r
u
c
t
u
r
e

l
i
n
k
n
o
d
e
s
a
n
d
t
h
e
b
u
f
f
e
r
s
y
o
u

r
e
q
u
e
s
t
e
d

v
i
a
e
a
r
l
i
e
r

c
a
l
l
s
t
o
A
l
l
o
c
R
e
m
e
m
b
e
r

()
t
h
e
n
y
o
u
s
h
o
u
l
d
s
e
t
t
h
e

R
e
a
l
l
y
F
o
r
g
o
t

a
r
g
u
m
e
n
t
t
o

T
R
U
E
.

I
N
P
U
T
S

r
K
e
y
=
t
h
e
a
d
d
r
e
s
s
o
f

a
p
o
i
n
t
e
r
t
o

s
t
r
u
c
t

R
e
m
e
m
b
e
r
.

T
h
i
s

p
o
i
n
t
e
r

s
h
o
u
l
d
e
i
t
h
e
r
b
e
N
U
L
L

o
r

s
e
t

t
o
s
o
m
e
v
a
l
u
e

(
p
o
s
s
i
b
l
y

N
U
L
L
)

b
y

a
c
a
l
l

t
o
A
l
l
o
c
R
e
m
e
m
b
e
r
(
)

.
F
o
r

e
x
a
m
p
l
e
:

s
t
r
u
c
t
R
e
m
e
m
b
e
r

'
R
e
m
e
m
b
e
r
K
e
y
;

R
e
m
B
n
b
e
r
K
e
y
=

N
U
L
L
;

M
l
o
c
A
e
m
e
m
b
e
r
(
&
R
e
m
e
m
b
e
r
K
e
y
,

B
U
F
S
I
Z
E
,

M
E
M
F
.
C
H
I
P
)

;

F
r
e
e
R
e
m
e
m
b
e
r
(
£
R
e
m
e
n
b
e
r
K
e
y
,

T
R
U
E
)
;

R
e
a
l
l
y
F
o
r
g
o
t
=

a
B
O
O
L

F
A
L
S
E

o
r

T
R
U
E

d
e
s
c
r
i
b
i
n
g
,

r
e
s
p
e
c
t
i
v
e
l
y
,

w
h
e
t
h
e
r
y
o
u
w
a
n
t

t
o

f
r
e
e
u
p
o
n
l
y
t
h
e
R
e
m
e
m
b
e
r

n
o
d
e
s

o
r

i
f
y
o
u
w
a
n
t

t
h
i
s
p
r
o
c
e
d
u
r
e
t
o
r
e
a
l
l
y

f
o
r
g
o
t

a
b
o
u
t

a
l
l

o
f

t
h
e
m
e
m
o
r
y
,

i
n
c
l
u
d
i
n
g
b
o
t
h
t
h
e
n
o
d
e
s

a
n
d

t
h
e
m
e
m
o
r
y
b
u
f
f
e
r
s

p
o
i
n
t
e
d

t
o
b
y
t
h
e

n
o
d
e
s
.
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S
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N
o
n
e
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U
G
S N
o
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A
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A
l
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o
c
R
e
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b
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O

D
e
c

3
1
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:
0
4

1
9
8
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i
n
t
u
i
t
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n
.
d
o
c
P
a
g
o

2
8

F
r
e
e
S
y
s
R
e
q
u
e
s
t

F
r
e
e
S
y
s
R
e
q
u
e
s
t

N
A
M
E F
r
e
e
S
y
s
R
e
q
u
e
s
t
—

F
r
e
e
s
u
p
m
e
m
o
r
y
u
s
e
d
b
y

a
c
a
l
l

t
o

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t
(
)

S
Y
N
O
P
S
I
S

F
r
e
e
S
y
s
R
e
q
u
e
s
t
(
W
i
n
d
o
w
)

;

F
U
N
C
T
I
O
N

T
h
i
s
r
o
u
t
i
n
e

f
r
e
e
s

u
p

a
l
l
m
e
m
o
r
y

a
l
l
o
c
a
t
e
d
b
y

a
s
u
c
c
e
s
s
f
u
l

c
a
l
l

t
o

t
h
e

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

()
p
r
o
c
e
d
u
r
e
.

I
f

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

()
r
e
t
u
r
n
e
d

a

p
o
i
n
t
e
r

t
o

a
W
i
n
d
o
w
,

t
h
e
n
y
o
u

a
r
e
a
b
l
e
t
o

W
a
l
t
(
)

o
n
t
h
e
m
e
s
s
a
g
e
p
o
r
t

o
f

t
h
a
t
W
i
n
d
o
w
t
o

d
e
t
e
c
t

a
n
e
v
e
n
t
w
h
i
c
h
s
a
t
i
s
f
i
e
s

t
h
e
R
e
q
u
e
s
t
e
r
.

W
h
e
n
y
o
u
w
a
n
t

t
o

r
e
m
o
v
e
t
h
e
R
e
q
u
e
s
t
e
r
,

y
o
u

c
a
l
l

t
h
i
s
p
r
o
c
e
d
u
r
e
.

I
t

e
n
d
s
t
h
e
R
e
q
u
e
s
t
e
r

a
n
d
d
e
a
l
l
o
c
a
t
e
s

a
n
y
m
e
m
o
r
y
u
s
e
d

i
n
t
h
e
c
r
e
a
t
i
o
n

o
f
t
h
e
R
e
q
u
e
s
t
e
r
.

N
O
T
E
:

i
f

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t
(
)

d
i
d
n
o
t

r
e
t
u
r
n

a
p
o
i
n
t
e
r

t
o

a
W
i
n
d
o
w
,

y
o
u

s
h
o
u
l
d
n
o
t

c
a
l
l

F
r
e
e
S
y
s
R
e
q
u
e
s
t

()
I

I
N
P
U
T
S

W
i
n
d
o
w
=

a
c
o
p
y
o
f
t
h
e
W
i
n
d
o
w
p
o
i
n
t
e
r

r
e
t
u
r
n
e
d
b
y

a
s
u
c
c
e
s
s
f
u
l

c
a
l
l

t
h
e

B
u
i
l
d
S
y
s
R
e
q
u
e
s
t

()
p
r
o
c
e
d
u
r
e

R
E
S
U
L
T

N
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n
e

B
U
G
S N
o
n
e
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o

S
E
E
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L
S
O

B
u
i
l
d
S
y
s
R
e
q
u
e
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t
(
)

T
h
e

E
x
e
c
u
t
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v
e
'
s

W
a
i
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(
)
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t
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G
e
t
D
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f
P
r
e
f
s

K
A
N
E G
e
t
D
e
f
P
r
e
f
s

-

G
e
t
D
e
f
P
r
e
f
s

O
N

-
G
e
t

a
c
o
p
y
o
f
t
h
e
t
h
e

I
n
t
u
i
t
i
o
n
d
e
f
a
u
l
t
P
r
e
f
e
r
e
n
c
e
s

S
Y
N
O
P
S
I
S

G
e
t
D
e
f
P
r
e
f
s
(
P
r
e
f
B
u
f
f
e
r
.

S
i
z
e
)

;

F
U
N
C
T
I
O
N

G
e
t
s

a
c
o
p
y
o
f
t
h
e

I
n
t
u
i
t
i
o
n
d
e
f
a
u
l
t
p
r
e
f
e
r
e
n
c
e
s

d
a
t
a
.

W
r
i
t
e
s
t
h
e

d
a
t
a

i
n
t
o
t
h
e
b
u
f
f
e
r
y
o
u

s
p
e
c
i
f
y
.

T
h
e
n
u
m
b
e
r

o
f
b
y
t
e
s
y
o
u
w
a
n
t

c
o
p
i
e
d

i
s
s
p
e
c
i
f
i
e
d
b
y
t
h
e
S
i
z
e

a
r
g
u
m
e
n
t
.

T
h
e
d
e
f
a
u
l
t
P
r
e
f
e
r
e
n
c
e
s

a
r
e
t
h
o
s
e
t
h
a
t

I
n
t
u
i
t
i
o
n
u
s
e
s
w
h
e
n

i
t

i
s

f
i
r
s
t

o
p
e
n
e
d
.

I
f
n
o
p
r
e
f
e
r
e
n
c
e
s

f
i
l
e

i
s

f
o
u
n
d
,

t
h
e
s
e
a
r
e

t
h
e
p
r
e
f
e
r
e
n
c
e
s

t
h
a
t

a
r
e

u
s
e
d
.

T
h
e
s
e
w
o
u
l
d
a
l
s
o
b
e
t
h
e
s
t
a
r
t
u
p

P
r
e
f
e
r
e
n
c
e
s

i
n
a
n
A
m
i
g
a
D
O
S
-
l
e
s
s

e
n
v
i
r
o
n
m
e
n
t
.

I
t

i
s

l
e
g
a
l

t
o
t
a
k
e
a
p
a
r
t
i
a
l

c
o
p
y
o
f
t
h
e
P
r
e
f
e
r
e
n
c
e
s

s
t
r
u
c
t
u
r
e
.
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f
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r
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c
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v
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v
e
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n
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o
u
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d

n
e
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r
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h
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t
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o
f
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h
e
s
t
r
u
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t
u
r
e
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o
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c
i
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i
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h
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o
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s
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r
v
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t
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n

t
h
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t
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n
b
e
h
a
d
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y
t
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k
i
n
g

a
c
o
p
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o
f
o
n
l
y
s
o
m
e
o
f
t
h
e
P
r
e
f
e
r
e
n
c
e
s

s
t
r
u
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t
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r
e
.
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S
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o
v
e
S
c
r
e
e
n

M
o
v
e
S
c
r
e
e
n

N
A
M
E M
o
v
e
S
c
r
e
e
n
—

a
t
t
e
m
p
t
s

t
o
m
o
v
e
t
h
e
S
c
r
e
e
n
b
y
t
h
e
d
e
l
t
a

a
m
o
u
n
t
s

S
Y
N
O
P
S
I
S

M
o
v
e
S
c
r
e
e
n
(
S
c
r
e
e
n
,

D
e
l
t
a
X
,

D
e
l
t
a
Y
)
;

F
U
N
C
T
I
O
N

A
t
t
e
m
p
t
s
t
o
m
o
v
e

t
h
e
s
p
e
c
i
f
i
e
d

S
c
r
e
e
n
.

T
h
i
s
m
o
v
e
m
e
n
t
m
u
s
t

f
o
l
l
o
w

c
e
r
t
a
i
n
c
o
n
s
t
r
a
i
n
t
s

(
o
n
l
y

f
o
r
t
h
e

c
u
r
r
e
n
t
r
e
l
e
a
s
e
o
f
t
h
e

s
o
f
t
w
a
r
e
)

:

-
t
h
e
b
o
t
t
o
m
o
f
t
h
e
S
c
r
e
e
n
m
u
s
t
n
o
t
m
o
v
e
h
i
g
h
e
r

t
h
a
n
t
h
e

b
o
t
t
o
m
o
f
t
h
e
v
i
d
e
o

d
i
s
p
l
a
y

-
h
o
r
i
z
o
n
t
a
l

m
o
v
e
m
e
n
t
s

a
r
e

i
g
n
o
r
e
d

I
f
t
h
e
D
e
l
t
a
X
a
n
d

D
e
l
t
a
Y
v
a
r
i
a
b
l
e
s
y
o
u
s
p
e
c
i
f
y
w
o
u
l
d
m
o
v
e

t
h
e
S
c
r
e
e
n

i
n

a
w
a
y
t
h
a
t
v
i
o
l
a
t
e
s
t
h
e
a
b
o
v
e

r
e
s
t
r
i
c
t
i
o
n
s
,

t
h
e
S
c
r
e
e
n
w
i
l
l
b
e
m
o
v
e
d

a
s

f
a
r

a
s
p
o
s
s
i
b
l
e

I
N
P
U
T
S

S
c
r
e
e
n
=
p
o
i
n
t
e
r

t
o

a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e

D
e
l
t
a
X
=

a
m
o
u
n
t

t
o
m
o
v
e
t
h
e

s
c
r
e
e
n

o
n
t
h
e
x
-
a
x
i
s

D
e
l
t
a
Y
=

a
m
o
u
n
t

t
o
m
o
v
e
t
h
e
s
c
r
e
e
n

o
n
t
h
e
y
-
a
x
i
s

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

N
o
n
e



3
1
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:
0
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1
9
8
5

i
n
t
u
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t
i
o
n
.
d
o
c
P
a
g
e

3
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|
M
o
v
e
W
i
n
d
o
w

N
A
M
E K
o
v
e
W
i
n
d
o
w

M
o
v
e
W
i
n
d
o
v

—
A
s
k

I
n
t
u
i
t
i
o
n
t
o
m
o
v
e
a
W
i
n
d
o
w

I >

S
Y
N
O
P
S
I
S

M
o
v
e
W
i
n
d
o
w
(
W
i
n
d
o
w
,

D
e
l
t
a
X
,

D
e
l
t
a
Y
)
;

F
U
N
C
T
I
O
N

T
h
i
s
r
o
u
t
i
n
e
s
e
n
d
s
a
r
e
q
u
e
s
t
t
o

I
n
t
u
i
t
i
o
n
a
s
k
i
n
g
t
o
m
o
v
e
t
h
e
W
i
n
d
o
w

t
h
e
s
p
e
c
i
f
i
e
d

d
i
s
t
a
n
c
e
.

T
h
e
d
e
l
t
a
a
r
g
u
m
e
n
t
s

d
e
s
c
r
i
b
e
h
o
w

f
a
r
t
o

m
o
v
e
t
h
e
W
i
n
d
o
w
a
l
o
n
g
t
h
e
r
e
s
p
e
c
t
i
v
e

a
x
e
s
.

N
o
t
e
t
h
a
t
t
h
e
W
i
n
d
o
w
w
i
l
l

n
o
t
b
e
m
o
v
e
d

i
m
m
e
d
i
a
t
e
l
y
,

b
u
t

r
a
t
h
e
r

w
i
l
l
b
e
m
o
v
e
d

t
h
e
n
e
x
t
t
l
m
a

I
n
t
u
i
t
i
o
n
r
e
c
e
i
v
e
s

a
n

i
n
p
u
t

e
v
e
n
t
,

w
h
i
c
h
h
a
p
p
e
n
s

c
u
r
r
e
n
t
l
y
a
t
a
m
i
n
i
m
u
m
r
a
t
e
o
f
t
e
n
t
i
m
e
s
p
e
r

s
e
c
o
n
d
,

a
n
d

a
m
a
x
i
m
u
m
o
f
s
i
x
t
y
t
i
m
e
s
a

s
e
c
o
n
d
.

T
h
i
s
r
o
u
t
i
n
e
d
o
e
s
n
o
e
r
r
o
r
'
c
h
e
c
k
i
n
g
.

I
f
y
o
u
r

d
e
l
t
a
v
a
l
u
e
s

s
p
e
c
i
f
y

s
o
m
e

f
a
r
c
o
r
n
e
r

o
f
t
h
e
U
n
i
v
e
r
s
e
,

I
n
t
u
i
t
i
o
n
w
i
l
l

a
t
t
e
m
p
t
t
o
m
o
v
e

y
o
u
r
W
i
n
d
o
w
t
o
t
h
e

f
a
r
c
o
r
n
e
r
s

o
f
t
h
e
U
n
i
v
e
r
s
e
.

B
e
c
a
u
s
e
o
f
t
h
e

d
i
s
t
o
r
t
i
o
n
s

i
n
t
h
e
s
p
a
c
e
-
t
i
m
e
c
o
n
t
i
n
u
u
m
t
h
a
t
c
a
n
r
e
s
u
l
t

f
r
o
m

t
h
i
s
,

a
s
p
r
e
d
i
c
t
e
d
b
y

s
p
e
c
i
a
l

r
e
l
a
t
i
v
i
t
y
,

t
h
e
r
e
s
u
l
t

i
s
g
e
n
e
r
a
l
l
y
n
o
t

a
p
r
e
t
t
y

s
i
g
h
t
.

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r

t
o
t
h
e
s
t
r
u
c
t
u
r
e
o
f
t
h
e
W
i
n
d
o
w
t
o
b
e
m
o
v
e
d

D
e
l
t
a
X
=

s
i
g
n
e
d
v
a
l
u
e
d
e
s
c
r
i
b
i
n
g
h
o
w

f
a
r
t
o
m
o
v
e

t
h
e
W
i
n
d
o
w

o
n
t
h
e
x
-
a
x
i
s

D
e
l
t
a
Y
=

s
i
g
n
e
d
v
a
l
u
e
d
e
s
c
r
i
b
i
n
g
h
o
w

f
a
r
t
o
m
o
v
e
t
h
e
W
i
n
d
o
w

o
n

t
h
e
y
-
a
x
i
s

R
E
S
U
L
T

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

S
i
z
e
W
i
n
d
o
w
Q
,

W
i
n
d
o
w
T
o
F
r
o
n
t

()
,
W
i
n
d
o
w
T
o
B
a
c
k

()

W
h
e
n

a
G
a
d
g
e
t

i
s

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

4
0

O
f
f
G
a
d
g
e
t

O
f
f
i
G
a
d
g
e
t

N
A
M
E O
f
f
G
a
d
g
e
t
—

d
i
s
a
b
l
e
s
t
h
e

s
p
e
c
i
f
i
e
d
G
a
d
g
e
t

S
Y
N
O
P
S
I
S

O
f
f
G
a
d
g
e
t
(
G
a
d
g
e
t
,

P
o
i
n
t
e
r
,

R
e
q
u
e
s
t
e
r
)
;

F
U
N
C
T
I
O
N

T
h
i
s

G
o
m
n
a
n
d
d
i
s
a
b
l
e
s
t
h
e

s
p
e
c
i
f
i
e
d
G
a
d
g
e
t

d
i
s
a
b
l
e
d
,

t
h
e
s
e
t
h
i
n
g
s
h
a
p
p
e
n
:

-
i
t
s

i
m
a
g
e
r
y

i
s
d
i
s
p
l
a
y
e
d
g
h
o
s
t
e
d

-
t
h
e
G
A
D
G
D
I
S
A
B
L
E
D

f
l
a
g

i
s
s
e
t

-
t
h
e
G
a
d
g
e
t

c
a
n
n
o
t
b
e

s
e
l
e
c
t
e
d
b
y

U
s
e
r

T
h
e
P
o
i
n
t
e
r

a
r
g
u
m
e
n
t

c
a
n
p
o
i
n
t
t
o
e
i
t
h
e
r

a
W
i
n
d
o
w

o
r

a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e
.

M
i
l
c
h

i
t
a
c
t
u
a
l
l
y
p
o
i
n
t
s

t
o

i
s
d
e
c
i
d
e
d
b
y
e
x
a
m
i
n
i
n
g
t
h
e

S
C
R
G
A
D
G
E
T

f
l
a
g
o
f
t
h
e
G
a
d
g
e
t
;

i
f
t
h
e

f
l
a
g

i
s

s
e
t
.

P
o
i
n
t
e
r
p
o
i
n
t
s

t
o

a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e
,

e
l
s
e

i
t
p
o
i
n
t
s

t
o

a
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e
.

T
h
e
R
e
q
u
e
s
t
e
r
v
a
r
i
a
b
l
e
c
a
n
p
o
i
n
t

t
o

a
R
e
q
u
e
s
t
e
r

s
t
r
u
c
t
u
r
e
.

I
f
t
h
e
G
a
d
g
e
t

h
a
s

t
h
e
R
E
Q
G
A
D
G
E
T

f
l
a
g

s
e
t
,

t
h
e
G
a
d
g
e
t

i
s

i
n
a
R
e
q
u
e
s
t
e
r

a
n
d
t
h
e

P
o
i
n
t
e
r
m
u
s
t
n
e
c
e
s
s
a
r
i
l
y
p
o
i
n
t

t
o

a
W
i
n
d
o
w
.

I
f
t
h
i
s

i
s
n
o
t
t
h
e

G
a
d
g
e
t

o
f

a
R
e
q
u
e
s
t
e
r
,

t
h
e
R
e
q
u
e
s
t
e
r

a
r
g
u
m
e
n
t
m
a
y
b
e

N
U
L
L
.

N
O
T
E
:

i
t
'
s
n
e
v
e
r

s
a
f
e
t
o

t
i
n
k
e
r
w
i
t
h
t
h
e
G
a
d
g
e
t

l
i
s
t
y
o
u
r
s
e
l
f
.

D
o
n
'
t

s
u
p
p
l
y
s
o
m
e
G
a
d
g
e
t

t
h
a
t

I
n
t
u
i
t
i
o
n
h
a
s
n
'
t

a
l
r
e
a
d
y
p
r
o
c
e
s
s
e
d

i
n

t
h
e

u
s
u
a
l

w
a
y
.

N
O
T
E
:

i
f
y
o
u
h
a
v
e

s
p
e
c
i
f
i
e
d
t
h
a
t

t
h
i
s

i
s
t
h
e
G
a
d
g
e
t

l
i
s
t
o
f

a
R
e
q
u
e
s
t
e
r
,

t
h
a
t
R
e
q
u
e
s
t
e
r
m
u
s
t
b
e

c
u
r
r
e
n
t
l
y
d
i
s
p
l
a
y
e
d

I
N
P
U
T
S

G
a
d
g
e
t

=
p
o
i
n
t
e
r
t
o

t
h
e
G
a
d
g
e
t

t
h
a
t
y
o
u
w
a
n
t

d
i
s
a
b
l
e
d

P
o
i
n
t
e
r
=
p
o
i
n
t
e
r

t
o
e
i
t
h
e
r

a
S
c
r
e
e
n

o
r
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e

(
d
e
f
i
n
e
d
b
y
t
h
e

S
C
R
G
A
D
G
E
T

f
l
a
g
o
f
t
h
e

G
a
d
g
e
t
)

R
e
q
u
e
s
t
e
r
=
p
o
i
n
t
e
r

t
o

a
R
e
q
u
e
s
t
e
r

(
m
a
y
b
y
N
U
L
L

i
f
t
h
i
s

i
s
n
'
t

a
R
e
q
u
e
s
t
e
r
G
a
d
g
e
t

l
i
s
t
)

R
E
S
U
L
T

N
o
n
e

B
U
G
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o
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e
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E
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O
f
f
M
s
n
u
—

d
i
s
a
b
l
e
s
t
h
e
g
i
v
e
n
m
e
n
u
o
r
m
e
n
u

i
t
e
m

S
Y
N
O
P
S
I
S

O
f
O
t
e
n
u
(
W
i
n
d
o
w
,

M
e
n
u
N
u
m
b
e
r
)
;

F
U
N
C
T
I
O
N

T
h
i
s
c
o
n
m
a
n
d
d
i
s
a
b
l
e
s
a

s
u
b
-
i
t
e
m
,

a
n

i
t
e
m
,

o
r
a
w
h
o
l
e
m
e
n
u

I
f
t
h
e
b
a
s
e
o
f
t
h
e
m
e
n
u
n
u
m
b
e
r
m
a
t
c
h
e
s
t
h
e
m
e
n
u
c
u
r
r
e
n
t
l
y
r
e
v
e
a
l
e
d
,

t
h
e
m
a
n
u
s
t
r
i
p

i
s
r
e
d
i
s
p
l
a
y
e
d

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r
t
o
t
h
e
w
i
n
d
o
w

N
e
n
u
N
u
m
b
e
r
=
t
h
e
m
e
n
u
p
i
e
c
e
t
o
b
e
e
n
a
b
l
e
d

R
E
S
U
L
T

N
o
n
e

B
U
G
S

S
E
E
A
L
S
O

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
4
1

O
f
l

O
f
m
e
n
u

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

4
2

O
n
G
a
d
g
e
t

O
n
G
a
d
g
e
t

N
A
M
E O
n
G
a
d
g
e
t
—

e
n
a
b
l
e
s
t
h
e
s
p
e
c
i
f
i
e
d
G
a
d
g
e
t

S
Y
N
O
P
S
I
S

O
n
G
a
d
g
e
t
(
G
a
d
g
e
t
,

P
o
i
n
t
e
r
,

R
e
q
u
e
s
t
e
r
)
;

F
U
N
C
T
I
O
N

T
h
i
s

c
o
m
n
a
n
d
e
n
a
b
l
e
s

t
h
e
s
p
e
c
i
f
i
e
d

G
a
d
g
e
t
.

W
h
e
n

a
G
a
d
g
e
t

i
s

e
n
a
b
l
e
d
,

t
h
e
s
e
t
h
i
n
g
s

h
a
p
p
e
n
:

-
i
t
s

i
m
a
g
e
r
y

i
s
d
i
s
p
l
a
y
e
d
n
o
r
m
a
l
l
y

(
n
o
t
g
h
o
s
t
e
d
)

-
t
h
e
G
A
D
G
D
I
S
A
B
L
E
D

f
l
a
g

i
s
c
l
e
a
r
e
d

-
t
h
e
G
a
d
g
e
t

c
a
n
t
h
e
r
e
a
f
t
e
r
b
e

s
e
l
e
c
t
e
d
b
y
t
h
e

u
s
e
r

H
i
e
P
o
i
n
t
e
r

a
r
g
u
m
e
n
t

c
a
n
p
o
i
n
t

t
o
e
i
t
h
e
r

a
W
i
n
d
o
w
o
r
a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e
:

w
h
i
c
h

i
t
a
c
t
u
a
l
l
y
p
o
i
n
t
s

t
o

i
s
d
e
c
i
d
e
d
b
y
e
x
a
m
i
n
i
n
g
t
h
e

S
C
R
G
A
D
G
E
T

f
l
a
g
o
f
t
h
e
G
a
d
g
a
t
:

i
f
t
h
e

f
l
a
g

i
s

s
e
t
,

P
o
i
n
t
e
r
p
o
i
n
t
s
t
o

a
S
c
r
e
e
n

s
t
r
u
c
t
,

e
l
s
e

i
t
p
o
i
n
t
s

t
o
a
W
i
n
d
o
w
.

T
h
e
R
e
q
u
e
s
t
e
r
v
a
r
i
a
b
l
e
c
a
n
p
o
i
n
t

t
o

a
R
e
q
u
e
s
t
e
r

s
t
r
u
c
t
u
r
e
.

I
f
t
h
e
G
a
d
g
e
t

h
a
s
t
h
e
R
E
Q
G
A
D
G
E
T

f
l
a
g

s
e
t
,

t
h
e
G
a
d
g
e
t

i
s

i
n

a
R
e
q
u
e
s
t
e
r

a
n
d
t
h
e

P
o
i
n
t
e
r
m
u
s
t

n
e
c
e
s
s
a
r
i
l
y
p
o
i
n
t
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o
a
W
i
n
d
o
w
.

I
f
t
h
i
s

i
s
n
o
t
t
h
e

G
a
d
g
e
t
o
f
a
R
e
q
u
e
s
t
e
r
,

t
h
e
R
e
q
u
e
s
t
e
r

a
r
g
u
m
e
n
t
m
a
y
b
e

N
U
L
L
.
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O
T
E
:

I
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'
s
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e
v
e
r
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a
f
e
t
o
t
i
n
k
e
r
w
i
t
h
t
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e
G
a
d
g
a
t

l
i
s
t
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o
u
r
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e
l
f
.
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n
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t
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p
p
l
y
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a
d
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e
t

t
h
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t

I
n
t
u
i
t
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o
n
h
a
s
n
'
t
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l
r
e
a
d
y
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r
o
c
e
s
s
e
d
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n
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e
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u
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.
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p
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c
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f
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d
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t
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h
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e
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a
d
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e
t
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i
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o
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R
e
q
u
e
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t
e
r
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h
a
t
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e
q
u
e
s
t
e
r
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u
s
t
b
e

c
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r
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e
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p
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e
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.
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p
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p
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c
r
e
e
n

o
r
W
i
n
d
o
w
s
t
r
u
c
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i
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=
p
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b
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e
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n
e

;
e
e
a
l
s
o



D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
4
3

O
n
M
e
n
u

N
A
M
E O
n
M
e
n
u

O
n
M
e
n
u

e
n
a
b
l
e
s
t
h
e
g
i
v
e
n
m
e
n
u

o
r
m
e
n
u

i
t
e
m

S
Y
N
O
P
S
I
S

O
n
M
e
n
u
(
W
i
n
d
o
w
,

M
a
n
u
N
u
m
b
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d
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i
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i
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l
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b
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p
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c
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c
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c
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c
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i
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t
,

T
o
p
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e
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p
t
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P
e
n
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c
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p
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i
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p
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c
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c
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e
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c
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c
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l
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b
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c
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p
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c
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i
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c
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p
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c
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l
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n
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t
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n
c
e
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c
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e
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c
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s
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c
t
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t
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n
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e
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p
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c
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c
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c
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r
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u
s
e
d
t
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p
e
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e
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c
r
e
e
n
.
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e
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t
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t
t
r
p
o
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n
t
e
r
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t
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u
s
u
p
p
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y
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s
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n
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r
g
u
m
e
n
t
w
i
l
l
b
e

u
s
e
d

a
s
t
h
e
d
e
f
a
u
l
t
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o
n
t
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o
r

a
l
l
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n
t
u
i
t
i
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n
-
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n
a
g
e
d
t
e
x
t
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h
a
t
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p
p
e
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r
s
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n
t
h
e
S
c
r
e
e
n
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n
d
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t
s
W
i
n
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o
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s
.

T
h
i
s
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n
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u
d
e
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,
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u
t

i
s
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t
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i
m
i
t
e
d
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o
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h
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t
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n
t
h
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t
i
t
l
e
b
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r
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c
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e
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d
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i
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h
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E
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l
a
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R
U
E
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y
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e
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u
l
t
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h
e
n
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c
r
e
e
n

i
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p
e
n
e
d
.
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o
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h
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e

t
h
i
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,

y
o
u
m
u
s
t

c
a
l
l

t
h
e
r
o
u
t
i
n
e
S
h
o
w
T
i
t
l
e
Q

.
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N
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U
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S
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w
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c
r
e
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t
e
r
t
o
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t
a
n
c
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c
r
e
e
n

s
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r
u
c
t
u
r
e
.
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h
a
t

s
t
r
u
c
t
u
r
e

i
s

i
n
i
t
i
a
l
i
z
e
d
w
i
t
h
t
h
e

f
o
l
l
o
w
i
n
g

i
n
f
o
r
m
a
t
i
o
n
:

L
e
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t
=
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l
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r

S
c
r
e
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s
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l
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b
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e
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o
w
)
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o
p
=
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n
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t
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a
l
y
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o
s
i
t
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n
o
f
t
h
e
o
p
e
n
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n
g
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c
r
e
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n

W
i
d
t
h
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e
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d
t
h
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r
t
h
i
s

S
c
r
e
e
n
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s
R
a
s
t
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r
t

H
e
i
g
h
t
=
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h
e
h
e
i
g
h
t
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r
h
i
s

S
c
r
e
e
n
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s
R
a
s
t
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o
r
t

D
e
p
t
h
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u
m
b
e
r

o
f

B
i
t
P
l
a
n
e
s

D
e
t
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i
l
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e
n
=
p
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u
m
b
e
r
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o
r
d
e
t
a
i
l
s

(
l
i
k
e
g
a
d
g
e
t
s

o
r

t
e
x
t

i
n
t
i
t
l
e

b
a
r
)

B
l
o
c
k
P
e
n

=
p
e
n

n
u
m
b
e
r

f
o
r
b
l
o
c
k

f
i
l
l
s

(
l
i
k
e
t
i
t
l
e

b
a
r
)

T
y
p
e
=

S
c
r
e
e
n
t
y
p
e

(
i
f
y
o
u

a
r
e
n
o
t

I
n
t
u
i
t
i
o
n
,

t
h
i
s

s
h
o
u
l
d
b
e

e
q
u
a
l

t
o
C
U
S
T
O
M
S
C
R
E
E
N
)

.
T
y
p
e
s

c
u
r
r
e
n
t
l
y
s
u
p
p
o
r
t
e
d

i
n
c
l
u
d
e
:

C
U
S
T
O
K
S
C
R
E
E
N
—

t
h
i
s

i
s
y
o
u
r

o
w
n
S
c
r
e
e
n

Y
o
u
m
a
y
a
l
s
o

s
e
t

t
h
e
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y
p
e

f
l
a
g
s
C
U
S
T
O
M
B
I
T
M
A
P

a
n
d
t
h
e
n
s
u
p
p
l
y
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o
u
r

o
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t
M
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p
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r
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n
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o
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e
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h
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o
c
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p
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=
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p
r
o
p
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e
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t
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r
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e
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p
e
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i
e
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r
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.
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,
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e
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m
i
g
h
t

i
n
c
l
u
d
e
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c
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p
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c
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c
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p
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U
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-
p
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i
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n
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p
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c
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L
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p
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=
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c
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=
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p
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u
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r
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p
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c
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c
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b
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c
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p
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r
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r
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l
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p
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p
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u
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i
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d
o
w
o
f
t
h
e
g
i
v
e
n
h
e
i
g
h
t
,

w
i
d
t
h

a
n
d

d
e
p
t
h
,

i
n
c
l
u
d
i
n
g

t
h
e

s
p
e
c
i
f
i
e
d
s
y
s
t
e
m
G
a
d
g
e
t
s

a
s
w
e
l
l

a
s
a
n
y
o
f
y
o
u
r

o
w
n
.

A
l
l
o
c
a
t
e
s

e
v
e
r
y
t
h
i
n
g
y
o
u
n
e
e
d
t
o

g
e
t

g
o
i
n
g
.

B
e
f
o
r
e
y
o
u

c
a
l
l

q
p
e
n
W
l
n
d
o
w
(
)
,

y
o
u
m
u
s
t

i
n
i
t
i
a
l
i
z
e

a
n

i
n
s
t
a
n
c
e
o
f

a
N
e
w
W
l
n
d
o
w

s
t
r
u
c
t
u
r
e
.

N
e
w
W
i
n
d
o
w

i
s
a
s
t
r
u
c
t
u
r
e

t
h
a
t
c
o
n
t
a
i
n
s

a
l
l
o
f
t
h
e
a
r
g
u
m
e
n
t
s
n
e
e
d
e
d
t
o
o
p
e
n

a
W
i
n
d
o
w
.

T
h
e
N
e
w
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e
m
a
y
b
e

d
i
s
c
a
r
d
e
d

i
m
m
e
d
i
a
t
e
l
y
a
f
t
e
r

i
t

i
s
u
s
e
d
t
o
o
p
e
n

t
h
e

W
i
n
d
o
w
.

I
f
T
y
p
e
=

C
U
S
T
O
K
S
C
R
E
E
N
,

y
o
u
m
u
s
t
h
a
v
e
o
p
e
n
e
d
y
o
u
r

o
w
n
S
c
r
e
e
n

a
l
r
e
a
d
y
v
i
a

a
c
a
l
l

t
o
q
p
e
n
S
c
r
e
e
n
(
)

.
T
h
a
n

I
n
t
u
i
t
i
o
n
u
s
e
s
y
o
u
r

s
c
r
e
e
n

a
r
g
u
m
e
n
t

f
o
r
t
h
e
p
e
r
t
i
n
e
n
t

i
n
f
o
r
m
a
t
i
o
n
n
e
e
d
e
d
t
o

g
e
t
y
o
u
r
W
i
n
d
o
w

g
o
i
n
g
.

O
n
t
h
e
o
t
h
e
r

h
a
n
d
,

i
f
t
y
p
e
=

o
n
e
o
f
t
h
e

I
n
t
u
i
t
i
o
n
'
s

s
t
a
n
d
a
r
d

S
c
r
e
e
n
s
,

y
o
u
r

s
c
r
e
e
n
a
r
g
u
m
e
n
t

i
s

i
g
n
o
r
e
d
.

I
n
s
t
e
a
d
,

I
n
t
u
i
t
i
o
n
w
i
l
l

c
h
e
c
k
t
o
s
e
e
w
h
e
t
h
e
r

o
r
n
o
t

t
h
a
t

S
c
r
e
e
n

a
l
r
e
a
d
y
e
x
i
s
t
s
:

i
f

i
t

d
o
e
s
n
'
t
,

i
t
w
i
l
l
b
e

o
p
e
n
e
d

f
i
r
s
t
b
e
f
o
r
e

I
n
t
u
i
t
i
o
n

o
p
e
n
s
y
o
u
r
w
i
n
d
o
w

i
n
t
h
e
S
t
a
n
d
a
r
d

S
c
r
e
e
n
.

I
f
t
h
e

f
l
a
g
S
U
P
E
R
J
B
I
T
M
A
P

i
s

s
e
t
,

t
h
e
b
i
t
m
a
p
v
a
r
i
a
b
l
e
m
u
s
t
p
o
i
n
t

t
o

y
o
u
r

o
w
n

B
i
t
M
a
p
.

T
h
e
D
e
t
a
i
l
P
e
n

a
n
d
t
h
e
B
l
o
c
k
P
e
n
a
r
e
u
s
e
d

f
o
r
s
y
s
t
e
m
r
e
n
d
e
r
i
n
g
;

f
o
r

i
n
s
t
a
n
c
e
,

t
h
e
T
i
t
l
e
b
a
r

i
s

f
i
r
s
t

f
i
l
l
e
d
u
s
i
n
g
t
h
e

B
l
o
c
k
P
e
n
,

a
n
d

t
h
e
n

t
h
e
G
a
d
g
e
t
s

a
n
d

t
e
x
t

a
r
e
r
e
n
d
e
r
e
d
u
s
i
n
g
D
e
t
a
i
l
P
e
n
.

Y
o
u
c
a
n
e
i
t
h
e
r

c
h
o
o
s
e

t
o
s
u
p
p
l
y
s
p
e
c
i
a
l
p
e
n
s

f
o
r
y
o
u
r

W
i
n
d
o
w
,

o
r
,

b
y
s
e
t
t
i
n
g
e
i
t
h
e
r

o
f
t
h
e
s
e
a
r
g
u
m
e
n
t
s
t
o

-
1
,

t
h
e

S
c
r
e
e
n
'
s
P
e
n
s
w
i
l
l
b
e
u
s
e
d

I
n
s
t
e
a
d
.

N
P
U
T
S

N
e
w
W
i
n
d
o
w
=
p
o
i
n
t
e
r

t
o
a
n

i
n
s
t
a
n
c
e
o
f
a
N
e
w
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e
.

T
h
a
t

s
t
r
u
c
t
u
r
e

i
s

i
n
i
t
i
a
l
i
z
e
d
w
i
t
h
t
h
e

f
o
l
l
o
w
i
n
g

d
a
t
a
:

L
e
f
t
=

t
h
e

i
n
i
t
i
a
l

x
-
p
o
s
i
t
i
o
n

f
o
r
y
o
u
r
w
i
n
d
o
w

T
o
p
=
t
h
e

i
n
i
t
i
a
l
y
-
p
o
s
i
t
i
o
n

f
o
r
y
o
u
r
w
i
n
d
o
w

W
i
d
t
h
=

t
h
e

i
n
i
t
i
a
l

w
i
d
t
h
o
f

t
h
i
s
w
i
n
d
o
w

H
e
i
g
h
t
=

t
h
e

i
n
i
t
i
a
l
h
e
i
g
h
t
o
f

t
h
i
s
w
i
n
d
o
w

D
e
t
a
i
l
P
e
n
=
p
e
n
n
u
m
b
e
r

(
o
r

-
1
)

f
o
r
t
h
e
r
e
n
d
e
r
i
n
g
o
f
W
i
n
d
o
w
d
e
t
a
i
l
s

(
l
i
k
e
g
a
d
g
e
t
s

o
r
t
e
x
t

i
n
t
i
t
l
e

b
a
r
)

B
l
o
c
k
P
e
n
=
p
e
n
n
u
m
b
e
r

(
o
r

-
1
)

f
o
r
W
i
n
d
o
w
b
l
o
c
k

f
i
l
l
s

(
l
i
k
e
T
i
t
l
e

B
a
r
)

F
l
a
g
s
=

s
p
e
c
i
f
i
e
r
s

f
o
r
y
o
u
r

r
e
q
u
i
r
e
m
e
n
t
s
o
f
t
h
i
s

w
i
n
d
o
w
,

i
n
c
l
u
d
i
n
g
:

-
w
h
i
c
h
s
y
s
t
e
m
G
a
d
g
e
t
s
y
o
u
w
a
n
t

a
t
t
a
c
h
e
d
t
o
y
o
u
r

w
i
n
d
o
w
*

-
W
I
N
D
O
W
D
R
A
C
a
l
l
o
w
s

t
h
i
s
W
i
n
d
o
w
t
o
b
e
d
r
a
g
g
e
d

-
W
I
N
D
O
W
D
E
P
T
H

l
e
t
s
t
h
e
u
s
e
r
d
e
p
t
h
-
a
r
r
a
n
g
e

t
h
i
s
W
i
n
d
o
w

-
W
I
N
D
O
W
C
L
O
S
E

a
t
t
a
c
h
e
s

t
h
e
s
t
a
n
d
a
r
d
C
l
o
s
e
G
a
d
g
e
t



D
e
c

3
1
7
:
0
4

1
9
8
5

l
n
t
u
l
t
l
o
n
.
d
o
c
P
a
g
e
4
7

-
W
I
N
D
O
W
S
I
Z
I
N
G
a
l
l
o
w
s

t
h
i
s
W
i
n
d
o
w
t
o
b
e

s
i
z
e
d
.

I
f
y
o
u

a
s
k

t
h
e
W
I
N
D
O
W
S
I
Z
I
N
G
G
a
d
g
a
t
,

y
o
u
m
i
s
t
s
p
e
c
i
f
y
o
n
e

o
r
b
o
t
h

o
f
t
h
e

f
l
a
g
s
S
I
Z
E
B
R
I
G
H
T
a
n
d

S
I
Z
E
B
B
O
T
T
G
M
b
e
l
o
w
;

i
f
y
o
u

d
o
n
'
t
,

t
h
e
d
e
f
a
u
l
t

i
s

S
I
Z
E
B
R
I
G
H
T
.

S
e
e
t
h
e

f
o
l
l
o
w
i
n
g
i
t
e
m

S
I
Z
E
B
R
I
G
H
T
a
n
d
S
I
Z
E
B
B
O
T
T
0
M

f
o
r
e
x
t
r
a

i
n
f
o
r
m
a
t
i
o
n
.

-
S
I
Z
E
B
R
I
G
H
T

i
s

a
s
p
e
c
i
a
l

s
y
s
t
e
m
G
a
d
g
e
t

f
l
a
g
t
h
a
t

y
o
u

s
e
t
t
o
s
p
e
c
i
f
y
w
h
e
t
h
e
r

o
r
n
o
t
y
o
u
w
a
n
t

t
h
e

R
I
G
H
T
B
o
r
d
e
r

a
d
j
u
s
t
e
d
t
o

a
c
c
o
u
n
t

f
o
r
t
h
e
p
h
y
s
i
c
a
l

s
i
z
e

o
f
t
h
e
S
i
z
i
n
g
G
a
d
g
a
t
.

T
h
e
S
i
z
i
n
g
G
a
d
g
e
t

m
u
s
t
,

a
f
t
e
r

a
l
l
,

t
a
k
e
u
p
r
o
o
m

i
n
e
i
t
h
e
r

t
h
e

r
i
o
}
i
t
o
r
b
o
t
t
o
m
b
o
r
d
e
r

(
o
r
b
o
t
h
,

i
f
y
o
u

l
i
k
e
)

o
f
t
h
e
W
i
n
d
o
w
.

S
e
t
t
i
n
g
e
i
t
h
e
r

t
h
i
s

o
r
t
h
e

S
I
Z
E
B
B
O
T
T
G
M

f
l
a
g
s
e
l
e
c
t
s
w
h
i
c
h
e
d
g
e

w
i
l
l

t
a
k
e
u
p

t
h
e

s
l
a
c
k
.

T
h
i
s
w
i
l
l
b
e
p
a
r
t
i
c
u
l
a
r
l
y

u
s
e
f
u
l

t
o

a
p
p
l
i
c
a
t
i
o
n
s
t
h
a
t
w
a
n
t

t
o
u
s
e
t
h
e
e
x
t
r
a
s
p
a
c
e

f
o
r
o
t
h
e
r
G
a
d
g
e
t
s

(
l
i
k
e
a

P
r
o
p
o
r
t
i
o
n
a
l

G
a
d
g
a
t

a
n
d
t
w
o

B
o
o
l
e
a
n
s
d
o
n
e
u
p
t
o

l
o
o
k

l
i
k
e
s
c
r
o
l
l

b
a
r
s
)

o
r
,

f
o
r

f
o
r

i
n
s
t
a
n
c
e
,

a
p
p
l
i
c
a
t
i
o
n
s

t
h
a
t
w
a
n
t
e
v
e
r
y
p
o
s
s
i
b
l
e

h
o
r
i
z
o
n
t
a
l

b
i
t

a
n
d
a
r
e
w
i
l
l
i
n
g
t
o

l
o
s
e

l
i
n
e
s
v
e
r
t
i
c
a
l
l
y
.

N
O
T
E
:

i
f
y
o
u

s
e
l
e
c
t
W
I
N
D
O
W
S
I
Z
I
N
G
,

y
o
u
m
u
s
t

s
e
l
e
c
t

e
i
t
h
e
r

S
I
Z
E
B
R
I
G
H
T
o
r
S
I
Z
E
B
B
O
T
T
0
M
o
r
b
o
t
h
.

I
f
y
o
u

s
e
l
e
c
t

n
e
i
t
h
e
r
,

t
h
e
d
e
f
a
u
l
t

i
s

S
I
Z
E
B
R
I
G
H
T
.

-
S
I
Z
E
B
B
O
I
T
O
M

i
s
a

s
p
e
c
i
a
l

s
y
s
t
e
m
G
a
d
g
e
t

f
l
a
g
t
h
a
t

y
o
u

s
e
t
t
o

s
p
e
c
i
f
y
w
h
e
t
h
e
r

o
r

n
o
t
y
o
u
w
a
n
t

t
h
e

B
O
T
T
O
M

B
o
r
d
e
r

a
d
j
u
s
t
e
d
t
o

a
c
c
o
u
n
t

f
o
r
t
h
e
p
h
y
s
i
c
a
l

s
i
z
e

o
f
t
h
e
S
i
z
i
n
g
G
a
d
g
e
t
.

F
o
r

d
e
t
a
i
l
s
,

r
e
f
e
r

t
o

S
I
Z
E
B
R
I
G
H
T

a
b
o
v
e
.

N
O
T
E
:

i
f
y
o
u

s
e
l
e
c
t
W
I
N
D
O
H
S
I
Z
I
N
C
,

y
o
u
m
u
s
t

s
e
l
e
c
t

e
i
t
h
e
r

S
I
Z
E
B
R
I
G
H
T

o
r
S
I
Z
E
B
B
O
T
T
O
M
o
r
b
o
t
h
.

I
f
y
o
u

s
e
l
e
c
t

n
e
i
t
h
e
r
,

t
h
e

d
e
f
a
u
l
t

i
s

S
I
Z
E
B
R
I
G
H
T
.

-
G
I
F
M
E
Z
E
R
O
Z
E
R
O

f
o
r
e
a
s
y
b
u
t
e
x
p
e
n
s
i
v
e

o
u
t
p
u
t

-
w
h
a
t

t
y
p
e
o
f
w
i
n
d
o
w
r
a
s
t
e
r
y
o
u

w
a
n
t
,

e
i
t
h
e
r
:

-
S
I
M
P
L
E
J
R
E
F
R
E
S
H

-
S
M
M
U
L
R
E
F
R
E
S
H

-
S
U
P
E
R
J
B
I
T
M
A
P

-
B
A
C
K
D
R
O
P

f
o
r
w
h
e
t
h
e
r

o
r

n
o
t
y
o
u
w
a
n
t

t
h
i
s
w
i
n
d
o
w
t
o
b
e

o
n
e

o
f

I
n
t
u
i
t
i
o
n
'
s

s
p
e
c
i
a
l
b
a
c
k
d
r
o
p

w
i
n
d
o
w
s
.

S
e
e

B
O
R
D
E
R
L
E
S
S

a
s

w
e
l
l
.

-
R
E
P
C
R
T
M
O
U
S
E

f
o
r
w
h
e
t
h
e
r

o
r
n
o
t
y
o
u
w
a
n
t
t
o

"
l
i
s
t
e
n
"

t
o

m
o
u
s
e
m
o
v
e
m
e
n
t

e
v
e
n
t
s
w
h
e
n
e
v
e
r

y
o
u
r
W
i
n
d
o
w

i
s
t
h
e

a
c
t
i
v
e

o
n
e
.

A
f
t
e
r
y
o
u
'
v
e
o
p
e
n
e
d
y
o
u
r

W
i
n
d
o
w
,

i
f
y
o
u
w
a
n
t
t
o
c
h
a
n
g
e

y
o
u

c
a
n

l
a
t
e
r

c
h
a
n
g
e
t
h
e

s
t
a
t
u
s

o
f
t
h
i
s
v
i
a

a
c
a
l
l

t
o

R
e
p
o
r
t
M
o
u
s
e
O

.
W
h
e
t
h
e
r

o
r
n
o
t
y
o
u
r
W
i
n
d
o
w

i
s

l
i
s
t
e
n
i
n
g
t
o

M
o
u
s
e

i
s
a
f
f
e
c
t
e
d
b
y
G
a
d
g
e
t
s

t
o
o
,

s
i
n
c
e
t
h
e
y
c
a
n

c
a
u
s
e

y
o
u

t
o

s
t
a
r
t

g
e
t
t
i
n
g
r
e
p
o
r
t
s
t
o
o

i
f
y
o
u

l
i
k
e
.

T
h
e
m
o
u
s
e
m
o
v
e
r
e
p
o
r
t
s

(
e
i
t
h
e
r

I
n
p
u
t
E
v
e
n
t
s

o
r
m
a
s
s
a
g
e
s

o
n

t
h
e

I
D
C
M
P
)

t
h
a
t
y
o
u

g
e
t

w
i
l
l

h
a
v
e

t
h
e
x
/
y
c
o
o
r
d
i
n
a
t
e
s

o
f
t
h
e

c
u
r
r
e
n
t
m
o
u
s
e
p
o
s
i
t
i
o
n
,

r
e
l
a
t
i
v
e

t
o
t
h
e
u
p
p
e
r
-
l
e
f
t

c
o
r
n
e
r

o
f
y
o
u
r
W
i
n
d
o
w

(
G
I
I
M
E
Z
E
R
O
Z
E
R
O

n
o
t
w
i
t
h
s
t
a
n
d
i
n
g
)

.

T
h
i
s

f
l
a
g
c
a
n
w
o
r
k

i
n
c
o
n
j
u
n
c
t
i
o
n
w
i
t
h
t
h
e

I
D
C
M
P
F
l
a
g

c
a
l
l
e
d
M
O
U
S
E
M
O
V
E
,

w
h
i
c
h

a
l
l
o
w
s
y
o
u

t
o

l
i
s
t
e
n
v
i
a
t
h
e

I
D
C
M
P
.

-
B
O
R
D
E
R
L
E
S
S

s
h
o
u
l
d
b
e

s
e
t

i
f
y
o
u
w
a
n
t

a
W
i
n
d
o
w
w
i
t
h
n
o

B
o
r
d
e
r
p
a
d
d
i
n
g
.

Y
o
u
r
W
i
n
d
o
w
m
a
y
h
a
v
e
t
h
e

B
o
r
d
e
r
v
a
r
i
a
b
l
e
s

s
e
t

a
n
y
w
a
y
,

d
e
p
e
n
d
i
n
g
o
n
w
h
a
t

G
a
d
g
e
t
r
y
y
o
u
'
v
e
r
e
q
u
e
s
t
e
d

f
o
r

t
h
e

W
i
n
d
o
w
,

b
u
t
y
o
u
w
o
n
'
t

g
e
t

t
h
e

s
t
a
n
d
a
r
d
b
o
r
d
e
r

l
i
n
e
s

a
n
d

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
4
8

s
p
a
c
i
n
g
t
h
a
t

c
o
m
e
s
w
i
t
h

t
y
p
i
c
a
l

W
i
n
d
o
w
s
.

T
h
i
s

i
s
a
g
o
o
d
w
a
y

t
o
t
a
k
e

o
v
e
r

t
h
e
e
n
t
i
r
e

S
c
r
e
e
n
,

s
i
n
c
e
y
o
u

c
a
n
h
a
v
e

a
W
i
n
d
o
w
c
o
v
e
r
t
h
e
e
n
t
i
r
e
w
i
d
t
h
o
f
t
h
e
S
c
r
e
e
n
u
s
i
n
g

t
h
i
s

f
l
a
g
.

T
h
i
s

w
i
l
l
w
o
r
k
p
a
r
t
i
c
u
l
a
r
l
y
w
e
l
l

i
n

c
o
n
j
u
n
c
t
i
o
n
w
i
t
h
t
h
e

B
A
C
K
D
R
O
P

f
l
a
g

(
s
e
e
a
b
o
v
e
)
,

s
i
n
c
e

i
t

a
l
l
o
w
s
y
o
u

t
o

o
p
e
n

a
W
i
n
d
o
w
t
h
a
t

f
i
l
l
s
t
h
e
E
N
T
I
R
E

S
c
r
e
e
n
.

N
O
T
E
:

t
h
i
s

i
s

n
o
t

a
f
l
a
g
t
h
a
t
y
o
u
w
a
n
t

t
o
s
e
t

c
a
s
u
a
l
l
y
,

s
i
n
c
e

i
t
m
a
y
c
a
u
s
e
v
i
s
u
a
l

c
o
n
f
u
s
i
o
n
o
n
t
h
e

S
c
r
e
e
n
.

T
h
e

W
i
n
d
o
w
b
o
r
d
e
r
s

a
r
e
t
h
e
o
n
l
y
d
e
p
e
n
d
a
b
l
e
v
i
s
u
a
l

d
i
v
i
s
i
o
n

b
e
t
w
e
e
n
v
a
r
i
o
u
s
W
i
n
d
o
w
s

a
n
d

t
h
e
b
a
c
k
g
r
o
u
n
d

S
c
r
e
e
n
.

T
a
k
i
n
g

a
w
a
y

t
h
a
t

B
o
r
d
e
r

t
a
k
e
s

a
w
a
y
t
h
a
t
v
i
s
u
a
l

c
u
e
,

s
o
m
a
k
e
s
u
r
e

t
h
a
t

y
o
u
r

d
e
s
i
g
n

d
o
e
s
n
'
t
n
e
e
d

i
t

a
t

a
l
l
b
e
f
o
r
e
y
o
u

p
r
o
c
e
e
d
.

-
A
C
T
I
V
A
T
E

i
s
t
h
e

f
l
a
g
y
o
u

s
e
t

i
f
y
o
u
w
a
n
t
t
h
i
s

W
i
n
d
o
w
t
o

a
u
t
o
m
a
t
i
c
a
l
l
y
b
e
c
o
m
e
t
h
e
a
c
t
i
v
e
W
i
n
d
o
w
.

T
h
e

a
c
t
i
v
e
W
i
n
d
o
w

i
s
t
h
e
o
n
e
t
h
a
t
r
e
c
e
i
v
e
s

i
n
p
u
t

f
r
o
m

t
h
e
k
e
y
b
o
a
r
d

a
n
d
m
o
u
s
e
.

I
t
'
s
u
s
u
a
l
l
y
a
g
o
o
d

i
d
e
a
t
o

t
o
h
a
v
e
t
h
e
W
i
n
d
o
w
y
o
u

o
p
e
n
w
h
e
n
y
o
u
r

a
p
p
l
i
c
a
t
i
o
n

f
i
r
s
t

s
t
a
r
t
s

u
p
b
e

a
n
A
C
T
I
V
A
T
E
D

o
n
e
,

b
u
t

a
l
l

o
t
h
e
r
s

o
p
e
n
e
d

l
a
t
e
r

n
o
t
b
e
A
C
T
I
V
A
T
E
D

(
i
f
t
h
e
u
s
e
r

i
s

o
f
f

d
o
i
n
g
s
o
m
e
t
h
i
n
g
w
i
t
h

a
n
o
t
h
e
r

S
c
r
e
e
n
,

f
o
r

i
n
s
t
a
n
c
e
,

y
o
u
r

n
e
w
W
i
n
d
o
w
w
i
l
l

c
h
a
n
g
e
w
h
e
r
e
t
h
e

i
n
p
u
t

i
s

g
o
i
n
g
,

w
h
i
c
h

w
o
u
l
d
h
a
v
e
t
h
e
e
f
f
e
c
t

o
f
y
a
n
k
i
n
g
t
h
e

i
n
p
u
t
r
u
g

f
r
o
m

u
n
d
e
r

t
h
e

u
s
e
r
)

.
P
l
e
a
s
e
u
s
e

t
h
i
s

f
l
a
g
t
h
o
u
g
h
t
f
u
l
l
y
a
n
d

c
a
r
e
f
u
l
l
y
.

-
R
M
B
T
R
A
P
,

w
h
e
n

s
e
t
,

c
a
u
s
e
s
t
h
e
r
i
g
h
t
m
o
u
s
e
b
u
t
t
o
n
e
v
e
n
t
s

t
o
b
e

t
r
a
p
p
e
d

a
n
d
b
r
o
a
d
c
a
s
t

a
s

e
v
e
n
t
s
.

Y
o
u

c
a
n
r
e
c
e
i
v
e

t
h
e
s
e
e
v
e
n
t
s

t
h
r
o
u
g
h
e
i
t
h
e
r
t
h
e

I
D
C
M
P

o
r
t
h
e

C
o
n
s
o
l
e
.

I
D
C
M
P
F
l
a
g
s
=

I
D
C
M
P

i
s
t
h
e
a
c
r
o
n
y
m

f
o
r

I
n
t
u
i
t
i
o
n
D
i
r
e
c
t
C
o
m
m
u
n
i
c
a
t
i
o
n
s

M
e
s
s
a
g
e
P
o
r
t
.

I
t
'
s

I
n
t
u
i
t
i
o
n
'
s

s
o
l
e

a
c
r
o
n
y
m
,

g
i
v
e
n

i
n
h
o
n
o
r

o
f

a
l
l
h
a
c
k
-
h
e
a
d
s
w
h
o

l
o
v
e
t
o
m
a
n
g
l
e

o
u
r
b
r
a
i
n
s
w
i
t
h
m
a
n
i
a
c
a
l

n
a
m
e
s
,

a
n
d

f
a
s
h
i
o
n
e
d
e
s
p
e
c
i
a
l
l
y
c
r
y
p
t
i
c

a
n
d
u
n
p
r
o
n
o
u
n
c
e
a
b
l
e
t
o
m
a
k
e
t
h
e
m

s
q
u
i
r
m
w
i
t
h

s
a
r
d
o
n
i
c

d
e
l
i
g
h
t
.

H
e
r
e
'
s

t
o

y
o
u
,

m
y

c
h
u
m
s
.

M
e
a
n
w
h
i
l
e
,

I
s
t
i
l
l

o
p
t

(
a
n
d

a
r
g
u
e
)

f
o
r
s
i
m
p
l
i
c
i
t
y

a
n
d
e
l
e
g
a
n
c
e
.

I
f
a
n
y
o
f

t
h
e

I
D
C
M
P

F
l
a
g
s

i
s

s
e
l
e
c
t
e
d
,

I
n
t
u
i
t
i
o
n
w
i
l
l

c
r
e
a
t
e

a
p
a
i
r

o
f
m
e
s
s
a
g
e
p
o
r
t
s

a
n
d
u
s
e
t
h
e
m

f
o
r

d
i
r
e
c
t

c
o
m
m
u
n
i
c
a
t
i
o
n
s
w
i
t
h

t
h
e
T
a
s
k
o
p
e
n
i
n
g

t
h
i
s
W
i
n
d
o
w

(
a
s
c
o
m
p
a
r
e
d
w
i
t
h
b
r
o
a
d
c
a
s
t
i
n
g

i
n
f
o
r
m
a
t
i
o
n
v
i
a
t
h
e
C
o
n
s
o
l
e

D
e
v
i
c
e
)

.
S
e
e
t
h
e

"
I
n
p
u
t

a
n
d
O
u
t
p
u
t

M
e
t
h
o
d
s
"

c
h
a
p
t
e
r

o
f

t
h
i
s
b
o
o
k

f
o
r
c
o
m
p
l
e
t
e

d
e
t
a
i
l
s
.

Y
o
u

r
e
q
u
e
s
t

a
n

I
D
C
M
P
b
y

s
e
t
t
i
n
g
a
n
y
o
f
t
h
e
s
e

f
l
a
g
s
.

E
x
c
e
p
t

f
o
r
t
h
e

s
p
e
c
i
a
l
V
E
R
I
F
Y

f
l
a
g
s
,

e
v
e
r
y
o
t
h
e
r

f
l
a
g
y
o
u

s
e
t

t
e
l
l
s
m
e

t
h
a
t

i
f
a

g
i
v
e
n
e
v
e
n
t

o
c
c
u
r
s
w
h
i
c
h
y
o
u
r

p
r
o
g
r
a
m
w
a
n
t
s

t
o
k
n
o
w

a
b
o
u
t
,

I
'
m
t
o
b
r
o
a
d
c
a
s
t

t
h
e

d
e
t
a
i
l
s

o
f

t
h
a
t
e
v
e
n
t

t
h
r
o
u
g
h
t
h
e

I
D
C
M
P
r
a
t
h
e
r

t
h
a
n
v
i
a

t
h
e
C
o
n
s
o
l
e

d
e
v
i
c
e
,

d
e
v
i
c
e
.

T
h
i
s

a
l
l
o
w
s

a
p
r
o
g
r
a
m
t
o

I
n
t
e
r
f
a
c
e
w
i
t
h

I
n
t
u
i
t
i
o
n

d
i
r
e
c
t
l
y
,

r
a
t
h
e
r

t
h
a
n

g
o
i
n
g
t
h
r
o
u
^
i

t
h
e
C
o
n
s
o
l
e

d
e
v
i
c
e
.

R
e
m
e
m
b
e
r
,

i
f
y
o
u

a
r
e

g
o
i
n
g

t
o

o
p
e
n
b
o
t
h

a
n

I
D
C
M
P

a
n
d

a
C
o
n
s
o
l
e
,

i
t
w
i
l
l

b
e

f
a
r
b
e
t
t
e
r

t
o

g
e
t
m
o
s
t
o
f

t
h
e
e
v
e
n
t

m
e
s
s
a
g
e
s
v
i
a

t
h
e

C
o
n
s
o
l
e
.

R
e
s
e
r
v
e
y
o
u
r
u
s
a
g
e
o
f
t
h
e

I
D
C
M
P

f
o
r
s
p
e
c
i
a
l
p
e
r
f
o
r
m
a
n
c
e

c
a
s
e
s
;

t
h
a
t

i
s
,

w
h
e
n
y
o
u

a
r
e
n
'
t

g
o
i
n
g

t
o
o
p
e
n

a
C
o
n
s
o
l
e

f
o
r
y
o
u
r
W
i
n
d
o
w

a
n
d
y
o
u

d
o
w
a
n
t

t
o

l
e
a
r
n

a
b
o
u
t

a
c
e
r
t
a
i
n
s
e
t

o
f

e
v
e
n
t
s

(
f
o
r

i
n
s
t
a
n
c
e
,

C
L
O
S
E
W
I
N
D
O
W
)
;

a
n
o
t
h
e
r

e
x
a
m
p
l
e
w
o
u
l
d
b
e

S
I
Z
E
V
E
R
I
F
Y
,

w
h
i
c
h

i
s

a
f
u
n
c
t
i
o
n

t
h
a
t
y
o
u

g
a
t

O
N
L
Y
t
h
r
o
u
g
h
t
h
e
u
s
e

o
f

t
h
e

I
D
C
M
P

(
b
e
c
a
u
s
e
t
h
e
C
o
n
s
o
l
e
d
o
e
s
n
'
t

g
i
v
e
y
o
u

a
n
y
w
a
y
t
o

t
a
l
k

t
o

I
n
t
u
i
t
i
o
n

d
i
r
e
c
t
l
y
)

.
O
n

t
h
e

o
t
h
e
r

h
a
n
d
,

i
f

t
h
e

I
D
C
M
P
F
l
a
g
s

a
r
g
u
m
e
n
t

i
s

e
q
u
a
l

t
o



D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
4
9

z
e
r
o
,

n
o

I
D
C
M
P

i
s
c
r
e
a
t
e
d

a
n
d
t
h
e
o
n
l
y
w
a
y
y
o
u

c
a
n

l
e
a
r
n

a
b
o
u
t
a
n
y

W
i
n
d
o
w
e
v
e
n
t

f
o
r
t
h
i
s
W
i
n
d
o
w

i
s
v
i
a

a
C
o
n
s
o
l
e

o
p
e
n
e
d

f
o
r

t
h
i
s

W
i
n
d
o
w
.

A
n
d
y
o
u
h
a
v
e
n
o
w
a
y
t
o
S
I
Z
E
V
E
R
I
F
Y
.

I
f
y
o
u
w
a
n
t

t
o
c
h
a
n
g
e
t
h
e
s
t
a
t
e
o
f

t
h
e

I
D
C
M
P
s
o
n
s
t
i
m
e

a
f
t
e
r

y
o
u
'
v
e

o
p
e
n
e
d
t
h
e
W
i
n
d
o
w

(
i
n
c
l
u
d
i
n
g
o
p
e
n
i
n
g
o
r

c
l
o
s
i
n
g
t
h
e

ID
Of

f>
)

y
o
u

c
a
l
l

t
h
e
r
o
u
t
i
n
e

M
o
d
i
f
y
I
E
O
f
f
>
(
)

.

T
h
e

f
l
a
g
s
y
o
u

c
a
n

s
e
t

a
r
e
:

-
R
E
Q
V
E
R
I
F
Y

i
s
t
h
e

f
l
a
g
w
h
i
c
h
,

l
i
k
e
S
I
Z
E
V
E
R
I
F
Y
a
n
d
(
s
e
e

M
E
N
U
V
E
R
I
F
Y

(
s
e
e
l
u
m
e
d
i
a
t
e
l
y
b
e
l
o
w
)
,

s
p
e
c
i
f
i
e
s

t
h
a
t

y
o
u

w
a
n
t
t
o
m
a
k
e
s
u
r
e
t
h
a
t
y
o
u
r

g
r
a
p
h
i
c
a
l

s
t
a
t
e

i
s

q
u
i
e
s
c
e
n
t

b
e
f
o
r
e
s
o
m
e
t
h
i
n
g
e
x
t
r
a
o
r
d
i
n
a
r
y
h
a
p
p
e
n
s
.

I
n
t
h
i
s

c
a
s
e
,

t
h
e
e
x
t
r
a
o
r
d
i
n
a
r
y
e
v
e
n
t

i
s

t
h
a
t

a
r
e
c
t
a
n
g
l
e
o
f

g
r
a
p
h
i
c
a
l

d
a
t
a

i
s

a
b
o
u
t

t
o
b
e
b
l
a
s
t
e
d

i
n
t
o
y
o
u
r

W
i
n
d
o
w
.

I
f
y
o
u
1
r
e
d
r
a
w
i
n
g

i
n
t
o

t
h
a
t

W
i
n
d
o
w
,

y
o
u
p
r
o
b
a
b
l
y
w
i
l
l

w
i
s
h
t
o
m
a
k
e
s
u
r
e
t
h
a
t
y
o
u
'
v
e

c
e
a
s
e
d
d
r
a
w
i
n
g
b
e
f
o
r
e

t
h
e
u
s
e
r

i
s
a
l
l
o
w
e
d
t
o
b
r
i
n
g
u
p

t
h
e
D
H
R
e
q
u
e
s
t
y
o
u
'
v
e
s
e
t

u
p
,

a
n
d
t
h
e
s
a
m
e

f
o
r
w
h
e
n
s
y
s
t
e
m
h
a
s

a
r
e
q
u
e
s
t

f
o
r

t
h
e

u
s
e
r
.

S
e
t

t
h
i
s

f
l
a
g
t
o

a
s
k

f
o
r
t
h
a
t
v
e
r
i
f
i
c
a
t
i
o
n

s
t
e
p
.

-
R
E
Q
C
L
E
A
R

i
s
t
h
e

f
l
a
g
y
o
u

s
e
t

t
o
h
e
a
r

a
b
o
u
t

i
t
w
h
e
n

t
h
e

l
a
s
t
R
e
q
u
e
s
t
e
r

i
s
c
l
e
a
r
e
d

f
r
o
m
y
o
u
r
W
i
n
d
o
w
a
n
d

i
t
'
s
s
a
f
e

f
o
r
y
o
u

t
o

s
t
a
r
t

o
u
t
p
u
t

a
g
a
i
n

(
p
r
e
s
u
m
i
n
g
y
o
u
'
r
e

u
s
i
n
g
R
E
Q
V
E
R
I
F
Y
)

-
R
E
Q
S
E
T

i
s

a
f
l
a
g
t
h
a
t
y
o
u

s
e
t

t
o
r
e
c
e
i
v
e
a
b
r
o
a
d
c
a
s
t

w
h
e
n
t
h
e

f
i
r
s
t
R
e
q
u
e
s
t
e
r

i
s
o
p
e
n
e
d

i
n
y
o
u
r

W
i
n
d
o
w
.

C
o
m
p
a
r
e
t
h
i
s
w
i
t
h
R
E
Q
C
L
E
A
R

a
b
o
v
e
.

T
h
i
s

f
u
n
c
t
i
o
n

i
s

d
i
s
t
i
n
c
t

f
r
o
m
R
E
Q
V
E
R
I
F
Y
.

T
h
i
s

f
u
n
c
t
i
o
n
s
m
e
r
e
l
y

t
e
l
l
s
y
o
u

t
h
a
t
a
R
e
q
u
e
s
t
e
r
h
a
s

o
p
e
n
e
d
,

w
h
e
r
e
a
s
R
E
Q
V
E
R
I
F
Y
r
e
q
u
i
r
e
s

y
o
u
t
o
r
e
s
p
o
n
d
b
e
f
o
r
e
t
h
e
R
e
q
u
e
s
t
e
r

i
s

o
p
e
n
e
d
.

-
M
E
N
U
V
E
R
I
F
Y

i
s
t
h
e

f
l
a
g
y
o
u

s
e
t

t
o
h
a
v
e

I
n
t
u
i
t
i
o
n

s
t
o
p

a
n
d
w
a
i
t

f
o
r
y
o
u
t
o

f
i
n
i
s
h
a
l
l

g
r
a
p
h
i
c
a
l

o
u
t
p
u
t
t
o

y
o
u
r

W
i
n
d
o
w
b
e
f
o
r
e
r
e
n
d
e
r
i
n
g
t
h
e
m
e
n
u
s
.

M
e
n
u
s

a
r
e
c
u
r
r
e
n
t
l
y

r
e
n
d
e
r
e
d

i
n
t
h
e
m
o
s
t
m
e
m
o
r
y
-
e
f
f
i
c
i
e
n
t

w
a
y
,

w
h
i
c
h

i
n
v
o
l
v
e
s

i
n
t
e
r
r
u
p
t
i
n
g
o
u
t
p
u
t

t
o

a
l
l

W
i
n
d
o
w
s

i
n
t
h
e

S
c
r
e
e
n
b
e
f
o
r
e
t
h
e
M
e
n
u
s

a
r
e

d
r
a
w
n
.

I
f
y
o
u

n
e
e
d

t
o

f
i
n
i
s
h
y
o
u
r

g
r
a
p
h
i
c
a
l

o
u
t
p
u
t
b
e
f
o
r
e

t
h
i
s

h
a
p
p
e
n
s
,

y
o
u

c
a
n

s
e
t

t
h
i
s

f
l
a
g
t
o
m
a
k
e

s
u
r
e
t
h
a
t
y
o
u

d
o
.

-
S
I
Z
E
V
E
R
I
F
Y
m
e
a
n
s

t
h
a
t
y
o
u
w
i
l
l

b
e
d
o
i
n
g
o
u
t
p
u
t

t
o

y
o
u
r

W
i
n
d
o
w
w
h
i
c
h

d
e
p
e
n
d
s
o
n

a
k
n
o
w
l
e
d
g
e
o
f
t
h
e

c
u
r
r
e
n
t

s
i
z
e

o
f
t
h
e
W
i
n
d
o
w
.

I
f
t
h
e

u
s
e
r
w
a
n
t
s

t
o
r
e
s
i
z
e
t
h
e

W
i
n
d
o
w
,

y
o
u
m
a
y
w
a
n
t

t
o
m
a
k
e

s
u
r
e

t
h
a
t

a
n
y
q
u
e
u
e
d

o
u
t
p
u
t

c
o
m
p
l
e
t
e
s
b
e
f
o
r
e
t
h
e
s
i
z
i
n
g

t
a
k
e
s
p
l
a
c
e

(
c
r
i
t
i
c
a
l

T
e
x
t
,

f
o
r

i
n
s
t
a
n
c
e
)
.

I
f
t
h
i
s

i
s
t
h
e

c
a
s
e
,

s
e
t
t
h
i
s

f
l
a
g
.

T
h
e
n
,

w
h
e
n
t
h
e
u
s
e
r
w
a
n
t
s

t
o

s
i
z
e
.

I
n
t
u
i
t
i
o
n
w
i
l
l

s
e
n
d
y
o
u
t
h
e
S
I
Z
E
V
E
R
I
F
Y
m
e
s
s
a
g
e

a
n
d

W
a
i
t
(
)

u
n
t
i
l
y
o
u
r
e
p
l
y
t
h
a
t

i
t
'
s
O
K
t
o
p
r
o
c
e
e
d
w
i
t
h

t
h
e

s
i
z
i
n
g
.

N
O
T
E
:

w
h
e
n

I
s
a
y

t
h
a
t

I
n
t
u
i
t
i
o
n
w
i
l
l

W
a
i
t
(
)

u
n
t
i
l
y
o
u

r
e
p
l
y
,

w
h
a
t

I
'
m
r
e
a
l
l
y
s
a
y
i
n
g

i
s

t
h
a
t

U
s
e
r

w
i
l
l
W
A
I
T
u
n
t
i
l
y
o
u

r
e
p
l
y
,

w
h
i
c
h
s
u
f
f
e
r
s

t
h
e

g
r
e
a
t
n
e
g
a
t
i
v
e
p
o
t
e
n
t
i
a
l

o
f

U
s
e
r
-
U
n
f
r
i
e
n
d
l
i
n
e
s
s
.

S
o

r
e
m
e
m
b
e
r
:

u
s
e

t
h
i
s

f
l
a
g
s
p
a
r
i
n
g
l
y
,

a
n
d
,

a
s

a
l
w
a
y
s

w
i
t
h
a
n
y

I
D
C
M
P
M
e
s
s
a
g
e
y
o
u

r
e
c
e
i
v
e
,

R
e
p
l
y

t
o

i
t

p
r
o
m
p
t
l
y
!

T
h
e
n
,

a
f
t
e
r

U
s
e
r
h
a
s

s
i
z
e
d
t
h
e
W
i
n
d
o
w
,

y
o
u

c
a
n

f
i
n
d
o
u
t

a
b
o
u
t

i
t
u
s
i
n
g

N
E
W
S
I
Z
E
:

-
N
E
W
S
I
Z
E

i
s
t
h
e

f
l
a
g
t
h
a
t

t
e
l
l
s

I
n
t
u
i
t
i
o
n
t
o

s
e
n
d

a
n

I
D
C
M
P

M
e
s
s
a
g
e
t
o
y
o
u

a
f
t
e
r
t
h
e
u
s
e
r
h
a
s

r
e
s
i
z
e
d
y
o
u
r

W
i
n
d
o
w
.

A
t

t
h
i
s

p
o
i
n
t
,

y
o
u

c
o
u
l
d
e
x
a
m
i
n
e
t
h
e
s
i
z
e
v
a
r
i
a
b
l
e
s

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

5
0

i
n
y
o
u
r
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e

t
o

d
i
s
c
o
v
e
r
t
h
e
n
e
w
s
i
z
e

o
f

t
h
e
W
i
n
d
o
w

-
R
E
F
R
E
S
H
W
I
N
D
C
W
w
h
e
n

s
e
t
w
i
l
l

c
a
u
s
e

a
M
e
s
s
a
g
a
t
o
b
e

s
e
n
t

w
h
e
n
e
v
e
r
y
o
u
r
W
i
n
d
o
w
n
e
e
d
s

r
e
f
r
e
s
h
i
n
g
.

T
h
i
s

f
l
a
g
m
a
k
e
s

s
e
n
s
e
o
n
l
y
w
i
t
h
S
I
M
P
L
E
^
R
E
F
R
E
S
H
a
n
d
S
M
A
R
T
J
R
E
F
R
E
S
H
W
i
n
d
o
w
s
.

-
M
O
U
S
E
B
U
T
T
O
N
S
w
i
l
l

g
e
t

r
e
p
o
r
t
s

a
b
o
u
t
M
o
u
s
e
-
b
u
t
t
o
n

U
p
/
D
o
w
n

e
v
e
n
t
s

b
r
o
a
d
c
a
s
t

t
o
y
o
u

(
N
o
t
e
:

o
n
l
y
t
h
e

o
n
e
s

t
h
a
t

d
o
n
'
t
m
e
a
n

s
o
m
e
t
h
i
n
g
t
o

I
n
t
u
i
t
i
o
n
.

I
f

t
h
e
u
s
e
r

c
l
i
c
k
s
t
h
e

S
e
l
e
c
t
b
u
t
t
o
n

o
v
e
r

a
G
a
d
g
e
t
,

I
n
t
u
i
t
i
o
n

d
e
a
l
s
w
i
t
h

i
t

a
n
d
y
o
u

d
o
n
'
t

f
i
n
d
o
u
t

a
b
o
u
t

i
t
t
h
r
o
u
g
h
h
e
r
e
)
.

-
M
D
U
S
E
M
O
V
E

w
i
l
l
w
o
r
k

o
n
l
y

i
f
y
o
u
'
v
e

s
e
t
t
h
e

f
l
a
g

R
E
P
O
R
T
M
O
U
S
E

a
b
o
v
e
,

o
r

i
f
o
n
e
o
f
y
o
u
r
G
a
d
g
e
t
s
h
a
s

t
h
e

f
l
a
g
F
O
L
L
O
M
O
U
S
E

s
e
t
.

T
h
e
n

a
l
l
m
o
u
s
e
m
o
v
e
m
e
n
t
s

w
i
l
l
b
e

r
e
p
o
r
t
e
d

h
e
r
e
.

-
G
A
D
G
E
T
D
O
M
N
m
e
a
n
s

t
h
a
t
w
h
e
n
t
h
e

U
s
e
r

"
s
e
l
e
c
t
s
"

a
G
a
d
g
e
t

y
o
u
'
v
e

c
r
e
a
t
e
d
w
i
t
h
t
h
e
G
A
D
G
I
M
E
D
I
A
T
E

f
l
a
g

s
e
t
,

t
h
e

f
a
c
t

w
i
l
l
b
e
b
r
o
a
d
c
a
s
t

t
h
r
o
u
g
h
t
h
e

I
D
C
M
P
.

-
G
A
D
G
E
T
U
P
m
e
a
n
s

t
h
a
t
w
h
e
n
t
h
e
U
s
e
r

"
r
e
l
e
a
s
e
s
"

a
G
a
d
g
e
t
t
h
a
t

y
o
u
'
v
e
c
r
e
a
t
e
d
w
i
t
h
t
h
e
R
E
L
V
E
R
I
F
Y

f
l
a
g

s
e
t
,

t
h
e

f
a
c
t

w
i
l
l
b
e
b
r
o
a
d
c
a
s
t

t
h
r
o
u
g
h
t
h
e

I
D
C
M
P
.

-
M
E
N
U
P
I
O
C
s
e
l
e
c
t
s

t
h
a
t
M
e
n
u
N
u
m
b
e
r

d
a
t
a
w
i
l
l

c
o
m
e
t
h
i
s
w
a
y

-
C
L
O
S
E
W
I
N
D
O
W
m
e
a
n
s
b
r
o
a
d
c
a
s
t
t
h
e
C
L
O
S
E
W
I
N
D
O
W
e
v
e
n
t

t
h
r
o
u
g
h

t
h
e

I
D
C
M
P
r
a
t
h
e
r
t
h
a
n

t
h
e
C
o
n
s
o
l
e

-
R
A
W
K
E
Y
s
e
l
e
c
t
s

t
h
a
t

a
l
l
R
A
W
K
E
Y
e
v
e
n
t
s

a
r
e
t
r
a
n
s
m
i
t
t
e
d
v
i
a

t
h
e

I
D
C
M
P
.

N
o
t
e
t
h
a
t

t
h
e
s
e
a
r
e

a
b
s
o
l
u
t
e
l
y
R
A
W
k
e
y
c
o
d
e
s
,

w
h
i
c
h
y
o
u
w
i
l
l
h
a
v
e
t
o
m
a
s
s
a
g
e
b
e
f
o
r
e

u
s
i
n
g
.

S
e
t
t
i
n
g
t
h
i
s

a
n
d
t
h
e
M
O
U
S
E

f
l
a
g
s
e
f
f
e
c
t
i
v
e
l
y
e
l
i
m
i
n
a
t
e
s
t
h
e
n
e
e
d
t
o

o
p
e
n
a
C
o
n
s
o
l
e
D
e
v
i
c
e
t
o

g
e
t

i
n
p
u
t

f
r
o
m
t
h
e
k
e
y
b
o
a
r
d

a
n
d

m
o
u
s
e
.

O
f

c
o
u
r
s
e
,

i
n
e
x
c
h
a
n
g
e
y
o
u

l
o
s
e

a
l
l

o
f
t
h
e
C
o
n
s
o
l
e

f
e
a
t
u
r
e
s
,

m
o
s
t
n
o
t
a
b
l
y
t
h
e

"
c
o
o
k
i
n
g
"

o
f

i
n
p
u
t

d
a
t
a

a
n
d

t
h
e
s
y
s
t
e
m
a
t
i
c
o
u
t
p
u
t

o
f

t
e
x
t

t
o

y
o
u
r

W
i
n
d
o
w
.

G
a
d
g
e
t
s

=
t
h
e
p
o
i
n
t
e
r

t
o
t
h
e

f
i
r
s
t
o
f

a
l
i
n
k
e
d

l
i
s
t

o
f
t
h
e
y
o
u
r

o
w
n

G
a
d
g
e
t
s
w
h
i
c
h
y
o
u
w
a
n
t

a
t
t
a
c
h
e
d
t
o
t
h
i
s

W
i
n
d
o
w
.

C
a
n
b
e

N
U
L
L

i
f
y
o
u
h
a
v
e

n
o
G
a
d
g
e
t
s

o
f
y
o
u
r

o
w
n

C
h
e
c
k
M
a
r
k
=

a
p
o
i
n
t
e
r

t
o

a
n

i
n
s
t
a
n
c
e
o
f

t
h
e

s
t
r
u
c
t

I
m
a
g
e
w
h
e
r
e

c
a
n

b
e

f
o
u
n
d
t
h
e

I
m
a
g
e
r
y
y
o
u
w
a
n
t

u
s
e
d
w
h
e
n

a
n
y
o
f
y
o
u
r

M
e
n
u
I
t
e
r
n
s

i
s

t
o
b
e

c
h
e
c
k
t
n
a
r
k
e
d
.

I
f
y
o
u

d
o
n
'
t
w
a
n
t
t
o

s
u
p
p
l
y
y
o
u
r

o
w
n

i
m
a
g
e
r
y
a
n
d
y
o
u
w
a
n
t

t
o

j
u
s
t
u
s
e

I
n
t
u
i
t
i
o
n
'
s

o
w
n

c
h
e
c
k
m
a
r
k
,

s
e
t

t
h
i
s

a
r
g
u
m
e
n
t

t
o
N
U
L
L

T
e
x
t

=
a
n
u
l
l
-
t
e
r
m
i
n
a
t
e
d

l
i
n
e
o
f
t
e
x
t

t
o

a
p
p
e
a
r

o
n

t
h
e
t
i
t
l
e
b
a
r

o
f

y
o
u
r
w
i
n
d
o
w

(
m
a
y
b
e

n
u
l
l

i
f
y
o
u
w
a
n
t
n
o

t
e
x
t
)

T
y
p
e
=

t
h
e

S
c
r
e
e
n

t
y
p
e

f
o
r
t
h
i
s
w
i
n
d
o
w
.

I
f
t
h
i
s

e
q
u
a
l

C
U
S
T
O
M
S
C
R
E
E
N
,

y
o
u
m
u
s
t
h
a
v
e
a
l
r
e
a
d
y
o
p
e
n
e
d

a
C
U
S
T
O
M
S
C
R
E
E
N

(
s
e
e
t
e
x
t

a
b
o
v
e
)

.

T
y
p
e
s

a
v
a
i
l
a
b
l
e

i
n
c
l
u
d
e
:

-
W
B
E
N
C
H
S
C
R
E
E
N

-
C
U
S
T
O
M
S
C
R
E
E
N

S
c
r
e
e
n
=

i
f
y
o
u
r

t
y
p
e

i
s
o
n
e
o
f

I
n
t
u
i
t
i
o
n
'
s

S
t
a
n
d
a
r
d

S
c
r
e
e
n
s
,

t
h
e
n

t
h
i
s

a
r
g
u
m
e
n
t

i
s

i
g
n
o
r
e
d
.

H
o
w
e
v
e
r
,

i
f
T
y
p
e
=

C
U
S
T
O
M
S
C
R
E
E
N
,

t
h
i
s
m
u
s
t
p
o
i
n
t

t
o

t
h
e
s
t
r
u
c
t
u
r
e

o
f
y
o
u
r

o
w
n

S
c
r
e
e
n

B
i
t
M
a
p
=

i
f
y
o
u
h
a
v
e

s
p
e
c
i
f
i
e
d

S
U
P
E
R
_
B
I
I
M
A
P

a
s
t
h
e
t
y
p
e
o
f

r
a
s
t
e
r
y
o
u

w
a
n
t

f
o
r

t
h
i
s

W
i
n
d
o
w
,

t
h
e
n

t
h
i
s
v
a
l
u
e
p
o
i
n
t
s

t
o

a
i
n
s
t
a
n
c
e
o
f

t
h
e

s
t
r
u
c
t

B
i
t
M
a
p
.

H
o
w
e
v
e
r
,

i
f
t
h
e
r
a
s
t
e
r
t
y
p
e

i
s
N
O
T

S
U
P
E
R
^
B
I
I
M
A
P
,

t
h
i
s
p
o
i
n
t
e
r

i
s

i
g
n
o
r
e
d

M
i
n
W
i
d
t
h
,

M
i
n
H
e
i
g
f
r
t
,

M
a
x
W
i
d
t
h
,

M
a
x
H
e
i
^
i
t
=
t
h
e
s
i
z
e

l
i
m
i
t
s

f
o
r
t
h
i
s

W
i
n
d
o
w
.

T
h
e
s
e
m
u
s
t
b
e
r
e
a
s
o
n
a
b
l
e

v
a
l
u
e
s
,

w
h
i
c
h

i
s
t
o

s
a
y



l
0
0

D
a
e

3
1
7
:
0
4

1
9
8
5

l
n
t
u
l
t
l
o
n
.
d
o
c
P
a
g
e

5
1

t
h
a
t
t
h
e
m
l
n
l
m
u
m
s

c
a
n
n
o
t
b
e

g
r
e
a
t
e
r

t
h
a
n

t
h
e
c
u
r
r
e
n
t

s
i
z
e
,

n
o
r

c
a
n
t
h
e
m
a
r
l
i
n
m
w

b
e

s
m
a
l
l
e
r

t
h
a
n
t
h
e

c
u
r
r
e
n
t

s
i
z
e
.

I
f
t
h
e
y

a
r
e
,

t
h
e
y
'
r
e

I
g
n
o
r
e
d
.

A
n
y
o
n
e
o
f
t
h
e
s
e
c
a
n

b
e

i
n
i
t
i
a
l
i
z
e
d
t
o

z
e
r
o
,

w
h
i
c
h
m
e
a
n
s

t
h
a
t

t
h
a
t

l
i
m
i
t
w
i
l
l
b
e

s
e
t
t
o
t
h
e
c
u
r
r
e
n
t
d
i
m
e
n
s
i
o
n
o
f
t
h
a
t

a
x
i
s
.

T
h
e

l
i
m
i
t
s
c
a
n
b
e
c
h
a
n
g
e
d

a
f
t
e
r
t
h
e
W
i
n
d
o
w

i
s
o
p
e
n
e
d
b
y

c
a
l
l
i
n
g

t
h
e
W
i
n
d
o
w
L
i
m
i
t
s
O

r
o
u
t
i
n
e
.

I
f
y
o
u
h
a
v
e
n
'
t

r
e
q
u
e
s
t
e
d
t
h
e
W
I
N
D
O
W
S
I
Z
I
N
G

o
p
t
i
o
n
,

t
h
e
s
e

v
a
r
i
a
b
l
e
s

a
r
e

i
g
n
o
r
e
d
s
o
y
o
u

d
o
n
'
t
h
a
v
e
t
o

i
n
i
t
i
a
l
i
z
e

t
h
e
m
.

R
E
S
U
L
T

I
f

a
l
l

i
s
w
e
l
l
,

r
e
t
u
r
n
s
t
h
e
p
o
i
n
t
e
r

t
o
y
o
u
r
n
e
w
W
i
n
d
o
w

I
f
a
n
y
t
h
i
n
g
g
o
e
s

w
r
o
n
g
,

r
e
t
u
r
n
s
N
U
L
L

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

q
p
e
n
S
c
r
e
e
n
O

M
o
d
i
f
y
I
D
O
f
i
>
(
)

W
i
n
d
o
w
T
i
t
l
e
s
O

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
o

5
2

O
p
e
n
W
o
r
k
B
e
n
c
h

O
p
e
n
W
o
r
k
B
e
n
c
h

N
A
M
E O
p
e
n
W
o
r
k
B
e
n
c
h

-
-

O
p
e
n
s

t
h
e
W
o
r
k
B
e
n
c
h
S
c
r
e
e
n

S
Y
N
O
P
S
I
S

B
O
O
L
O
p
e
n
W
o
r
k
B
e
n
c
h
(
)
;

F
U
N
C
T
I
O
N

T
h
i
s
r
o
u
t
i
n
e

a
t
t
e
m
p
t
s

t
o

r
e
o
p
e
n
t
h
e
W
o
r
k
B
e
n
c
h
.

T
h
e
a
c
t
i
o
n
s
t
a
k
e
n

a
r
e
:

-
g
e
n
e
r
a
l

g
o
o
d
s
t
u
f
f

a
n
d

n
i
c
e

t
h
i
n
g
s
,

a
n
d
t
h
e
n

r
e
t
u
r
n
T
R
U
E

*
f
i
n
d
t
h
a
t

s
o
m
e
t
h
i
n
g
h
a
s

g
o
n
e

w
r
o
n
g
,

a
n
d
r
e
t
u
r
n
F
A
L
S
E

E
v
e
n
t
h
o
u
g
h
t
h
i
s
r
o
u
t
i
n
e
d
o
e
s

r
e
t
u
r
n

a
B
O
O
L

v
a
l
u
e
,

y
o
u

c
a
n

i
g
n
o
r
e
t
h
e

r
e
t
u
r
n
v
a
l
u
e

i
f
y
o
u
w
a
n
t

I
N
P
U
T
S

N
o
n
e

R
E
S
U
L
T

T
R
U
E

i
f

t
h
e
W
o
r
k
B
e
n
c
h
S
c
r
e
e
n

o
p
e
n
e
d

s
u
c
c
e
s
s
f
u
l
l
y
,

o
r
w
a
s

a
l
r
e
a
d
y
o
p
e
n
e
d

F
A
L
S
E

i
f
a
n
y
t
h
i
n
g
w
e
n
t
w
r
o
n
g

a
n
d
t
h
e
W
o
r
k
B
e
n
c
h
S
c
r
e
e
n

i
s
n
'
t

o
u
t
t
h
e
r
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

N
o
n
e



D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e
5
3

P
r
l
n
t
l
T
e
x
t

N
A
M
E P
r
l
n
t
l
T
e
x
t

-
-

P
r
l
n
t
l
T
e
x
t

p
r
i
n
t
s
t
h
e

t
e
x
t
a
c
c
o
r
d
i
n
g
t
o
t
h
e

I
n
t
u
l
T
e
x
t

a
r
g
u
m
e
n
t

S
Y
N
O
P
S
I
S

P
r
l
n
t
l
T
e
x
t
(
R
a
s
t
P
o
r
t
,

I
T
e
x
t
,

L
e
f
t
E
d
g
e
,

T
o
p
E
d
g
e
)

F
U
N
C
T
I
O
N

P
r
i
n
t
s
t
h
e

I
n
t
u
l
T
e
x
t

I
n
t
o
t
h
e
s
p
e
c
i
f
i
e
d
R
a
s
t
P
o
r
t
.

S
e
t
s
u
p
t
h
e
R
a
s
t
P
o
r
t

a
s

s
p
e
c
i
f
i
e
d

f
a
y
t
h
e

I
n
t
u
i
T
e
x
t

v
a
l
u
e
s
,

t
h
e
n
p
r
i
n
t
s

t
h
e
t
e
x
t

i
n
t
o
t
h
e

R
a
s
t
P
o
r
t

a
t
t
h
e

I
n
t
u
i
T
e
x
t
x
/
y

c
o
o
r
d
i
n
a
t
e
s
o
f
f
s
e
t
b
y
t
h
e

l
e
f
t
/
t
o
p

a
r
g
u
m
e
n
t
s
.

T
h
i
s
r
o
u
t
i
n
e
d
o
e
s

I
n
t
u
i
t
i
o
n
w
i
n
d
o
w
c
l
i
p
p
i
n
g
a
s

a
p
p
r
o
p
r
i
a
t
e
—

i
f
y
o
u

p
r
i
n
t

t
e
x
t

o
u
t
s
i
d
e
o
f
y
o
u
r

W
i
n
d
o
w
,

y
o
u
r

c
h
a
r
a
c
t
e
r
s
w
i
l
l
b
e

c
l
i
p
p
e
d

a
t
t
h
e
W
i
n
d
o
w
'
s

e
d
g
e
.

I
f
t
h
e
N
e
x
t
T
e
x
t

f
i
e
l
d
o
f
t
h
e

I
n
t
u
i
T
e
x
t

a
r
g
u
m
e
n
t

i
s

n
o
n
-
z
e
r
o
,

t
h
e
n
e
x
t

I
n
t
u
i
T
e
x
t

i
s
r
e
n
d
e
r
e
d

a
s
w
e
l
l

(
r
e
t
u
r
n
t
o
t
h
e
t
o
p
o
f

t
h
i
s
F
U
N
C
T
I
O
N
s
e
c
t
i
o
n

f
o
r

d
e
t
a
i
l
s
)

.

I
N
P
U
T
S

R
a
s
t
P
o
r
t
=
t
h
e
R
a
s
t
P
o
r
t

d
e
s
t
i
n
a
t
i
o
n
o
f
t
h
e
t
e
x
t

I
T
e
x
t
=
p
o
i
n
t
e
r
t
o
a
n

i
n
s
t
a
n
c
e
o
f
t
h
e
s
t
r
u
c
t
u
r
e

I
n
t
u
i
T
e
x
t

L
e
f
t
E
d
g
e
=

l
e
f
t
o
f
f
s
e
t
o
f
t
h
e

I
n
t
u
i
T
e
x
t

i
n
t
o
t
h
e
R
a
s
t
P
o
r
t

T
o
p
E
d
g
a
=
t
o
p

o
f
f
s
e
t
o
f
t
h
e

I
n
t
u
i
T
e
x
t

i
n
t
o
t
h
e
R
a
s
t
P
o
r
t

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

D
e
c

3
1
7
:
0
4

1
9
8
5

I
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

5
4

R
e
f
r
e
s
h
G
a
d
g
a
t
s

N
A
M
E R
e
f
r
e
s
h
G
a
d
g
a
t
s

R
e
f
r
e
s
h
G
a
d
g
e
t
s

—
R
e
f
r
e
s
h

(
r
e
d
r
a
w
)

t
h
e
G
a
d
g
a
t

d
i
s
p
l
a
y

S
Y
N
O
P
S
I
S

R
e
f
r
e
s
h
G
a
d
g
e
t
s
(
G
a
d
g
e
t
s
,

P
o
i
n
t
e
r
,

R
e
q
u
e
s
t
e
r
)
;

F
U
N
C
T
I
O
N

R
e
f
r
e
s
h
e
s

(
r
e
d
r
a
w
s
)

a
l
l

o
f
t
h
e
G
a
d
g
e
t
s

i
n
t
h
e
G
a
d
g
a
t
L
i
s
t

s
t
a
r
t
i
n
g

f
r
o
m
t
h
e
s
p
e
c
i
f
i
e
d
G
a
d
g
e
t
.

T
h
e
P
o
i
n
t
e
r

a
r
g
u
m
e
n
t

c
a
n
p
o
i
n
t

t
o
e
i
t
h
e
r

a
W
i
n
d
o
w

o
r

a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e
.

W
h
i
c
h

i
t
a
c
t
u
a
l
l
y
p
o
i
n
t
s
t
o

i
s
d
e
c
i
d
e
d
b
y
e
x
a
m
i
n
i
n
g

t
h
e
S
C
R
G
A
D
G
E
T

f
l
a
g

i
n
t
h
e

f
i
r
s
t
G
a
d
g
a
t

o
f
t
h
e

l
i
s
t
;

i
f
t
h
e

f
l
a
g

i
s

s
e
t
,

t
h
e
n
P
o
i
n
t
e
r
p
o
i
n
t
s

t
o

a
S
c
r
e
e
n

s
t
r
u
c
t
u
r
e
,

e
l
s
e

i
t

p
o
i
n
t
s

t
o

a
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e
.

T
h
e
R
e
q
u
e
s
t
e
r
v
a
r
i
a
b
l
e

c
a
n
p
o
i
n
t

t
o

a
R
e
q
u
e
s
t
e
r

s
t
r
u
c
t
u
r
e
.

I
f

t
h
e

f
i
r
s
t
G
a
d
g
e
t

i
n
t
h
e

l
i
s
t
h
a
s
t
h
e
R
E
Q
G
A
D
C
E
T

f
l
a
g

s
e
t
,

t
h
e

G
a
d
g
e
t

l
i
s
t
r
e
f
e
r
s

t
o
G
a
d
g
e
t
s

i
n
a
R
e
q
u
e
s
t
e
r

a
n
d
t
h
e
P
o
i
n
t
e
r

m
u
s
t

n
e
c
e
s
s
a
r
i
l
y
p
o
i
n
t

t
o

a
W
i
n
d
o
w
.

I
f
t
h
e
s
e

a
r
e
n
o
t
t
h
e
G
a
d
g
e
t
s

o
f

a
R
e
q
u
e
s
t
e
r
,

t
h
e
R
e
q
u
e
s
t
e
r

a
r
g
u
m
e
n
t
m
a
y
b
e

N
U
L
L
.

T
h
e
t
w
o
m
a
i
n
r
e
a
s
o
n
s
w
h
y
y
o
u
m
i
g
h
t
w
a
n
t

t
o
u
s
e
t
h
i
s
r
o
u
t
i
n
e

a
r
e
:

f
i
r
s
t
,

t
h
a
t
y
o
u
'
v
e
m
o
d
i
f
i
e
d
t
h
e

i
m
a
g
e
r
y
o
f
t
h
e
G
a
d
g
e
t
s

i
n
y
o
u
r

d
i
s
p
l
a
y
a
n
d
y
o
u
w
a
n
t
t
h
e
n
e
w

i
m
a
g
e
r
y
t
o
b
e

d
i
s
p
l
a
y
e
d
;

s
e
c
o
n
d
l
y
,

i
f
y
o
u
t
h
i
n
k
t
h
a
t

s
o
m
e
g
r
a
p
h
i
c
o
p
e
r
a
t
i
o
n
y
o
u

j
u
s
t
p
e
r
f
o
r
m
e
d

t
r
a
s
h
e
d
t
h
e
G
a
d
g
e
t
r
y
o
f
y
o
u
r

d
i
s
p
l
a
y
,

t
h
i
s
r
o
u
t
i
n
e
w
i
l
l

r
e
f
r
e
s
h

t
h
e

i
m
a
g
e
r
y

f
o
r
y
o
u
.

T
h
e
G
a
d
g
e
t
s

a
r
g
u
m
e
n
t

c
a
n
b
e

a
c
o
p
y
o
f

t
h
e
F
i
r
s
t
G
a
d
g
e
t
v
a
r
i
a
b
l
e

i
n

e
i
t
h
e
r
t
h
e
S
c
r
e
e
n

o
r
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e

t
h
a
t
y
o
u
w
a
n
t

r
e
f
r
e
s
h
e
d
:

t
h
e
e
f
f
e
c
t

o
f
t
h
i
s
w
i
l
l
b
e
t
h
a
t

a
l
l

G
a
d
g
e
t
s

w
i
l
l
b
e

r
e
d
r
a
w
n
.

H
o
w
e
v
e
r
,

y
o
u
c
a
n
s
e
l
e
c
t
i
v
e
l
y
r
e
f
r
e
s
h

j
u
s
t

s
o
m
e

o
f

t
h
e
G
a
d
g
e
t
s

b
y

s
t
a
r
t
i
n
g
t
h
e
r
e
f
r
e
s
h
p
a
r
t
-
w
a
y

i
n
t
o
t
h
e

l
i
s
t
:

f
o
r

i
n
s
t
a
n
c
e
,

r
e
d
r
a
w
i
n
g
y
o
u
r
W
i
n
d
o
w

n
o
n
-
G
I
*
t
1
E
Z
E
R
O
Z
E
R
O
G
a
d
g
e
t
s

o
n
l
y
,

w
h
i
c
h
y
o
u
'
v
e

c
o
n
v
e
n
i
e
n
t
l
y
g
r
o
u
p
e
d

a
t

t
h
e
e
n
d
o
f
y
o
u
r
G
a
d
g
e
t

l
i
s
t
.

N
O
T
E
:

I
t
'
s

n
e
v
e
r

s
a
f
e

t
o

t
i
n
k
e
r
w
i
t
h

t
h
e
G
a
d
g
e
t

l
i
s
t
y
o
u
r
s
e
l
f
.

D
o
n
'
t

s
u
p
p
l
y
s
o
m
e
G
a
d
g
e
t

l
i
s
t

t
h
a
t

I
n
t
u
i
t
i
o
n
h
a
s
n
'
t

a
l
r
e
a
d
y
p
r
o
c
e
s
s
e
d

i
n

t
h
e

u
s
u
a
l

w
a
y
.

N
O
T
E
:

I
f
y
o
u
h
a
v
e

s
p
e
c
i
f
i
e
d

t
h
a
t

t
h
i
s

i
s
t
h
e
G
a
d
g
e
t

l
i
s
t

o
f

a
R
e
q
u
e
s
t
e
r
,

t
h
a
t
R
e
q
u
e
s
t
e
r
m
u
s
t
b
e

c
u
r
r
e
n
t
l
y
d
i
s
p
l
a
y
e
d

G
a
d
g
e
t
s
=
p
o
i
n
t
e
r

t
o
t
h
e

f
i
r
s
t

i
n
t
h
e

l
i
s
t

o
f
G
a
d
g
e
t
s
w
a
n
t
i
n
g
r
e
f
r
e
s
h
m
e
n
t

P
o
i
n
t
e
r
=
p
o
i
n
t
e
r

t
o
e
i
t
h
e
r

a
S
c
r
e
e
n

o
r
W
i
n
d
o
w
s
t
r
u
c
t
u
r
e

(
d
e
f
i
n
e
d
b
y
t
h
e

S
C
R
G
A
D
G
E
T

f
l
a
g
o
f

t
h
e

f
i
r
s
t
G
a
d
g
e
t

(
s
e
e

n
e
x
t
)
)

R
e
q
u
e
s
t
e
r
=
p
o
i
n
t
e
r

t
o

a
R
e
q
u
e
s
t
e
r

(
m
a
y
b
y

N
U
L
L

i
f

t
h
i
s

i
s
n
'
t
a

R
e
q
u
e
s
t
e
r
G
a
d
g
e
t

l
i
s
t
)

R
E
S
U
L
T

N
o
n
e
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D
e
c

3
1
7
:
0
4

1
9
8
5

l
n
t
u
l
t
l
o
n
.
d
o
c
P
a
g
e

5
6

R
e
m
a
k
e
t
h
e
e
n
t
i
r
e
I
n
t
u
i
t
i
o
n
d
i
s
p
l
a
y

H Q
O

o

R
e
m
a
k
e
D
l
s
p
l
a
y

N
A
M
E R
e
m
a
k
e
D
i
s
p
l
a
y
—

S
Y
N
O
P
S
I
S

R
e
m
a
k
e
D
i
s
p
l
a
y
(
)
;

F
U
N
C
T
I
O
N

T
h
i
s

I
s
t
h
e
b
i
g

o
n
e
.

T
h
i
s
p
r
o
c
e
d
u
r
e
r
e
m
a
k
e
s
t
h
e
e
n
t
i
r
e

I
n
t
u
i
t
i
o
n

d
i
s
p
l
a
y
.

I
t
c
a
l
l
s

M
a
k
e
S
c
r
e
e
n
Q

f
o
r
e
v
e
r
y
S
c
r
e
e
n

I
n
t
h
e

s
y
s
t
e
m
,

a
n
d
t
h
e
n

I
t

c
a
l
l
s

R
e
t
h
l
n
k
D
l
s
p
l
a
y
O

w
h
i
c
h
r
e
t
h
i
n
k
s

t
h
e
r
e
l
a
t
i
o
n
s
h
i
p
s
o
f
t
h
e
S
c
r
e
e
n
s

t
o
o
n
e
a
n
o
t
h
e
r

a
n
d

t
h
e
n

r
e
t
h
i
n
k
s

t
h
e
d
i
s
p
l
a
y
c
o
p
p
e
r

l
i
s
t
s
.

W
A
R
N
I
N
G
:

T
h
i
s
r
o
u
t
i
n
e
c
a
n
t
a
k
e
s
e
v
e
r
a
l
m
i
l
l
i
s
e
c
o
n
d
s

t
o

r
u
n
,

s
o

d
o
n
o
t
u
s
e

i
t

l
i
g
h
t
l
y
.

R
e
t
h
i
n
k
D
i
s
p
l
a
y
(
)

(
c
a
l
l
e
d
b
y
t
h
i
s

r
o
u
t
i
n
e
)

d
o
e
s

a
F
o
r
b
i
d
(
)

o
n
e
n
t
r
y

a
n
d

a
P
e
r
m
i
t

()
o
n

e
x
i
t
,

w
h
i
c
h
c
a
n
s
e
r
i
o
u
s
l
y

d
e
g
r
a
d
e
t
h
e
p
e
r
f
o
r
m
a
n
c
e
o
f

t
h
e
m
u
l
t
i
-
t
a
s
k
i
n
g
E
e
x
e
c
u
t
i
v
e
.

I
N
P
U
T
S

N
o
n
e

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

R
e
t
h
l
n
k
D
i
s
p
l
a
y
O

T
h
o

g
r
a
p
h
i
c
s

l
i
b
r
a
r
y
'
s
M
a
k
e
S
c
r
e
e
n
Q

R
e
m
a
k
e
D
i
s
p
l
a
y



o
o

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

5
7

R
e
m
o
v
e
G
a
d
g
e
t

R
e
m
o
v
e
G
a
d
g
e
t

R
e
m
o
v
e
G
a
d
g
e
t
—

r
e
m
o
v
e
s
a
G
a
d
g
e
t

f
r
o
m
a
W
i
n
d
o
w
o
r

a
S
c
r
e
e
n

S
Y
N
O
P
S
I
S

U
S
H
O
R
T
R
e
m
o
v
e
G
a
d
g
e
t
(
P
o
i
n
t
e
r
,

G
a
d
g
e
t
)
;

F
U
N
C
T
I
O
N

R
e
m
o
v
e
s

t
h
e
g
i
v
e
n
G
a
d
g
e
t

f
r
o
m
t
h
e
G
a
d
g
e
t

l
i
s
t
o
f
t
h
e
s
p
e
c
i
f
i
e
d

W
i
n
d
o
w
o
r

S
c
r
e
e
n
.

R
e
t
u
r
n
s
t
h
e

o
r
d
i
n
a
l
p
o
s
i
t
i
o
n
o
f
t
h
e
r
e
m
o
v
e
d

G
a
d
g
e
t
.

I
f
t
h
e
G
a
d
g
e
t
'
s
S
C
R
G
A
D
G
E
T

f
l
a
g

i
s

s
e
t
,

t
h
e
P
o
i
n
t
e
r
v
a
r
i
a
b
l
e

i
s

r
e
g
a
r
d
e
d
a
s
a
p
o
i
n
t
e
r

t
o
a

S
c
r
e
e
n
;

e
l
s
e
,

i
t
'
s
r
e
g
a
r
d
e
d

a
s

a
p
o
i
n
t
e
r
t
o

a
W
i
n
d
o
w
.

I
f
t
h
e
G
a
d
g
e
t
p
o
i
n
t
e
r
p
o
i
n
t
s

t
o

a
G
a
d
g
e
t

t
h
a
t

i
s
n
'
t

i
n
t
h
e

a
p
p
r
o
p
r
i
a
t
e

l
i
s
t
,

-
1

i
s
r
e
t
u
r
n
e
d
.

I
f
t
h
e
r
e
a
r
e
n
'
t
a
n
y
G
a
d
g
e
t
s

i
n
t
h
e

l
i
s
t
,

-
1

i
s

r
e
t
u
r
n
e
d
.

-
1

i
s
r
e
t
u
r
n
e
d
.

I
f
y
o
u
r
e
m
o
v
e
t
h
e
6
5
5
3
5
t
h
G
a
d
g
e
t

f
r
o
m
t
h
e

l
i
s
t

N
P
U
T
S

P
o
i
n
t
e
r

=
p
o
i
n
t
e
r
t
o
t
h
e
W
i
n
d
o
w

o
r

S
c
r
e
e
n

f
r
o
m
w
h
i
c
h
t
h
e
G
a
d
g
e
t

i
s
t
o

b
e

r
e
m
o
v
e
d
,

t
h
e
G
a
d
g
e
t
'
s

S
C
R
G
A
D
G
E
T

f
l
a
g
d
e
s
c
r
i
b
e
s
w
h
e
t
h
e
r

t
h
i
s

i
s
a
p
o
i
n
t
e
r
t
o

a
W
i
n
d
o
w
o
r
a
S
c
r
e
e
n

G
a
d
g
e
t
=
p
o
i
n
t
e
r

t
o
t
h
e
G
a
d
g
e
t

t
o
b
e

r
e
m
o
v
e
d
.

T
h
e
G
a
d
g
e
t

i
t
s
e
l
f
d
e
s
c
r
i
b
e
s

w
h
e
t
h
e
r

t
h
i
s

i
s
a
G
a
d
g
e
t

t
h
a
t
s
h
o
u
l
d
b
e

r
e
m
o
v
e
d

f
r
o
m
t
h
e
W
i
n
d
o
w

o
r
t
h
e

S
c
r
e
e
n

R
E
S
U
L
T

R
e
t
u
r
n
s
t
h
e
o
r
d
i
n
a
l
p
o
s
i
t
i
o
n

o
f
t
h
e
r
e
m
o
v
e
d

G
a
d
g
e
t
.

I
f
t
h
e
G
a
d
g
e
t

w
a
s
n
'
t

f
o
u
n
d

i
n
t
h
e
a
p
p
r
o
p
r
i
a
t
e

l
i
s
t
,

o
r

i
f
t
h
e
r
e
a
r
e
n
o
G
a
d
g
e
t
s

i
n

t
h
e

l
i
s
t
,

r
e
t
u
r
n
s

-
1

B
U
G
S N
o
n
e

S
E
E
A
L
S
O

A
d
d
G
a
d
g
e
t

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

5
8

R
e
p
o
r
t
M
o
u
s
e

R
e
p
o
r
t
M
o
u
s
e

N
A
M
E R
e
p
o
r
t
M
o
u
s
e
—

t
e
l
l
s

I
n
t
u
i
t
i
o
n
w
h
e
t
h
e
r

o
r

n
o
t

t
o
r
e
p
o
r
t
m
o
u
s
e
m
o
v
e
m
e
n
t

S
Y
N
O
P
S
I
S

R
e
p
o
r
t
M
o
u
s
e
(
W
i
n
d
o
w
,

B
o
o
l
e
a
n
)

;

F
U
N
C
T
I
O
N

T
e
l
l
s

I
n
t
u
i
t
i
o
n
w
h
e
t
h
e
r

o
r

n
o
t

t
o
b
r
o
a
d
c
a
s
t
m
o
u
s
e
-
m
o
v
e
m
e
n
t
e
v
e
n
t
s
t
o

t
h
i
s
W
i
n
d
o
w
w
h
e
n

i
t
'
s

t
h
e

a
c
t
i
v
e

o
n
e
.

T
h
e

B
o
o
l
e
a
n
v
a
l
u
e
s
p
e
c
i
f
i
e
s

w
h
e
t
h
e
r

t
o

s
t
a
r
t

o
r

s
t
o
p
b
r
o
a
d
c
a
s
t
i
n
g
p
o
s
i
t
i
o
n

i
n
f
o
r
m
a
t
i
o
n
o
f

m
o
u
s
e
-
m
o
v
e
m
e
n
t
.

I
f
t
h
e
W
i
n
d
o
w

i
s
t
h
e
a
c
t
i
v
e

o
n
e
,

s
o
u
s
e
-
m
o
v
e
m
e
n
t

r
e
p
o
r
t
s

s
t
a
r
t

c
o
m
i
n
g

i
m
m
e
d
i
a
t
e
l
y

a
f
t
e
r
w
a
r
d
s
.

T
h
i
s
s
a
m
e
r
o
u
t
i
n
e
w
i
l
l

c
h
a
n
g
e

t
h
e

c
u
r
r
e
n
t
s
t
a
t
e
o
f
t
h
e

F
O
L
L
O
f
c
M
O
U
S
E

f
u
n
c
t
i
o
n
o
f

a

c
u
r
r
e
n
t
l
y
-
s
e
l
e
c
t
e
d
G
a
d
g
e
t

t
o
o
.

N
o
t
e
t
h
a
t

c
a
l
l
i
n
g
R
e
p
o
r
t
M
o
u
s
e
(
)

w
h
e
n

a
G
a
d
g
e
t

i
s
s
e
l
e
c
t
e
d
w
i
l
l

o
n
l
y
t
e
m
p
o
r
a
r
i
l
y
c
h
a
n
g
e
w
h
e
t
h
e
r

o
r
n
o
t
m
o
u
s
e

m
o
v
e
m
e
n
t
s

a
r
e
r
e
p
o
r
t
e
d
w
h
i
l
e
t
h
e
G
a
d
g
e
t

i
s

s
e
l
e
c
t
e
d
;

t
h
e
n
e
x
t
t
i
m
e

t
h
e
G
a
d
g
e
t

i
s
s
e
l
e
c
t
e
d
,

i
t
s

F
O
L
L
O
H
M
O
U
S
E

f
l
a
g

i
s
e
x
a
m
i
n
e
d

a
n
e
w
.

N
o
t
e
a
l
s
o

t
h
a
t
c
a
l
l
i
n
g
R
e
p
o
r
t
M
o
u
s
e

()
w
h
e
n
n
o
G
a
d
g
e
t

i
s
c
u
r
r
e
n
t
l
y

s
e
l
e
c
t
e
d
w
i
l
l

c
h
a
n
g
e
t
h
e
s
t
a
t
e
o
f
t
h
e
W
i
n
d
o
w
'
s
R
E
P
O
R
T
M
O
U
S
E

f
l
a
g
,

b
u
t

w
i
l
l
h
a
v
e
n
o
e
f
f
e
c
t
o
n

a
n
y
G
a
d
g
e
t
t
h
a
t
m
a
y
b
e

s
u
b
s
e
q
u
e
n
t
l
y
s
e
l
e
c
t
e
d
.

T
h
e
R
e
p
o
r
t
M
o
u
s
e

()
f
u
n
c
t
i
o
n

i
s

f
i
r
s
t
p
e
r
f
o
r
m
e
d
w
h
e
n

O
p
e
n
W
i
n
d
o
w
(
)

i
s

f
i
r
s
t

c
a
l
l
e
d
;

i
f
t
h
e

f
l
a
g
R
E
P
O
R
T
M
O
U
S
E

i
s

i
n
c
l
u
d
e
d
a
m
o
n
g

t
h
e

o
p
t
i
o
n
s
,

t
h
e
n

a
l
l
m
o
u
s
e
-
m
o
v
e
m
e
n
t
e
v
e
n
t
s

a
r
e
r
e
p
o
r
t
e
d

t
o

t
h
e
o
p
e
n
i
n
g
t
a
s
k
a
n
d
w
i
l
l

c
o
n
t
i
n
u
e
t
o
b
e

r
e
p
o
r
t
e
d

u
n
t
i
l

R
e
p
o
r
t
M
o
u
s
e
(
)

i
s

c
a
l
l
e
d
w
i
t
h

a
B
o
o
l
e
a
n
v
a
l
u
e

o
f

F
A
L
S
E
.

I
f
R
E
P
O
R
T
M
O
U
S
E

i
s
n
o
t

s
e
t
,

t
h
e
n
n
o
m
o
u
s
e
-
m
o
v
e
m
e
n
t

r
e
p
o
r
t
s
w
i
l
l

b
e
b
r
o
a
d
c
a
s
t

u
n
t
i
l

R
e
p
o
r
t
M
o
u
s
e
(
)

i
s
c
a
l
l
e
d
w
i
t
h
a

B
o
o
l
e
a
n
o
f

T
R
U
E
.

I
N
P
U
T
S

W
i
n
d
o
w
=
p
o
i
n
t
e
r
t
o
a
W
i
n
d
o
w

s
t
r
u
c
t
u
r
e
a
s
s
o
c
i
a
t
e
d
w
i
t
h

t
h
i
s
r
e
q
u
e
s
t

B
o
o
l
e
a
n
=
T
R
U
E

o
r
F
A
L
S
E
v
a
l
u
e

s
p
e
c
i
f
y
i
n
g
w
h
e
t
h
e
r

t
o
t
u
r
n
t
h
i
s

f
u
n
c
t
i
o
n
o
n

o
r
o
f
f

R
E
S
U
L
T

N
o
n
e

B
U
G
S N
o
n
e

S
E
E
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O

N
o
n
e
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c
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:
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n
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.
d
o
c
P
a
g
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5
9

R
e
q
u
e
s
t

i
t
M
I
B

I
W
U R
e
q
u
e
s
t
—

A
c
t
i
v
a
t
e
s

a
R
e
q
u
e
s
t
e
r

S
Y
N
O
P
S
I
S

R
e
q
u
e
s
t
(
R
e
q
u
e
s
t
e
r
,

W
i
n
d
o
w
)
;

F
U
N
C
T
I
O
N

L
i
n
k
s

i
n
a
n
d
d
i
s
p
l
a
y
s
a
R
e
q
u
e
s
t
e
r

i
n
t
o
t
h
e
s
p
e
c
i
f
i
e
d
W
i
n
d
o
w
.

T
h
i
s
r
o
u
t
i
n
e

i
g
n
o
r
e
s
t
h
e
W
i
n
d
o
w
'
s
R
E
Q
V
E
R
I
F
Y

f
l
a
g
.

I
N
P
U
T
S

R
e
q
u
e
s
t
e
r
=
p
o
i
n
t
e
r
t
o
t
h
e
R
e
q
u
e
s
t
e
r
t
o
b
e
d
i
s
p
l
a
y
e
d

W
i
n
d
o
w
=
p
o
i
n
t
e
r
t
o
t
h
e
W
i
n
d
o
w
i
n
t
o
w
h
i
c
h
t
h
i
s
R
e
q
u
e
s
t
e
r

g
o
e
s

R
E
S
U
L
T

I
f
t
h
e
R
e
q
u
e
s
t
e
r

i
s
s
u
c
c
e
s
s
f
u
l
l
y

o
p
e
n
e
d
,

T
R
U
E

i
s

r
e
t
u
r
n
e
d
.

O
t
h
e
r
w
i
s
e
,

i
f
t
h
e
R
e
q
u
e
s
t
e
r
c
o
u
l
d
n
o
t
b
e

o
p
e
n
e
d
,

F
A
L
S
E

i
s

r
e
t
u
r
n
e
d
.

B
U
G
S

0
0

S
E
E
A
L
S
O

N
o
n
e

D
e
c

3
1
7
:
0
4

1
9
8
5

i
n
t
u
i
t
i
o
n
.
d
o
c
P
a
g
e

6
0

R
e
t
h
i
n
k
D
i
s
p
l
a
y

t
h
e
g
r
a
n
d
m
a
n
i
p
u
l
a
t
o
r
o
f
t
h
e
e
n
t
i
r
e

I
n
t
u
i
t
i
o
n
d
i
s
p
l
a
y

R
e
t
h
i
n
k
D
i
s
p
l
a
y

N
A
M
E R
e
t
h
i
n
k
D
i
s
p
l
a
y

S
Y
N
O
P
S
I
S

R
e
t
h
i
n
k
D
i
s
p
l
a
y

()
;

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
p
e
r
f
o
r
m
s
t
h
e
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p
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b
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Appendix B

Device Summaries

This appendix contains Unix-like summaries for the commands that may be applied to ROM

(or kickstart) resident devices, as well as summaries pf routines in disk-loadable devices.

These documentation files are organized on a device-by-device basis. The tutorial sections of

this manual give you information that shows how these device commands relate to each

other and the prerequisites for calling them.

To use any of the device commands, you must first open the device. The correct calling

sequence for opening each device is shown in the device tutorial chapter itself. This intro

duction lists the names of the current set of devices that are included with the system.

If the device is disk-resident, it gets loaded and initialized. The OpcnDcvice() fills in the

ioJDevice and io_Unit fields of your I/O request block, thereby tying that request block to

a specific device. When you say DoIO(IORequest), the DoIO() routine, among others,

looks in the IORequest to find out which device is to be used. This prevents having to

have a complete (duplicate) set of I/O transmit and control functions for each device.

The following is a list of the names of the devices currently a part of the Amiga software.

All of these are to be treated as null-terminated strings, given to the OpenDevice() func

tion. For example:

error = OpenDevice(" keyboard.device" ,0,IORequest,0);

See the exec.doc summary for OpenDevice() for the meaning of the various fields of this

command.



Device Names

audio.device

console.device

gameport.device

keyboard.device

parallel.device

printer.device

serial.device

timer.device

trackdisk.device

the eod *your *■

CloseDevice(IORequest);

You must also free whatever memory you may have dedicated to the device communication
before your program ends. Note that you must assure that the device has responded Jo aU of
your I/O requests by returning your IORequest blocks before you attempt to close the device
or deallocate the memory.

If the system is running out of memory and needs to free up space, it can check the accessors
field for various devices. If you have closed the device, it decrements its accessors coTt
For those devices whose accessors value is zero, the system can retrieve the memory that the
device Had used.

Certain devices have routines associated with them, and can almost be treated as libraries
The devices that have specific interface routines are the timer device and the console device
To access these routines, you must, as with a library, provide a value to a specific Base vari-
aDie name*

Device Base Address Name

timer TimerBase

console ConsoleDevice

To get this base address, you must open the device, then copy the io_Device field from your
IORequest block as the base address for this "library" routine. Note that unlike libraries
you need not issue a CloseLibraryO command after using the device routines. The
CloseDevice() function call is sufficient.

An example showing how to obtain the base address for the timer device is shown in the
Timer Device" chapter in this manual.
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AbortIO audio device
AbortIO serial device
AbortIO narrator device

AbortIO parallel device

AddHandler input device
AddResetHandler keyboard device

AddTime timer device
ALLOCATE audio device
AskCType gameport device

AskTrigger gameport device

background timer device
BeginIO audio device

BeginIO serial device

BeginIO parallel device

BeginI0 clipboard device

Break serial device

CDAskKeyMap console device

CDAskKeyMap console device

CDInputHandler console device

CDInputHandler console device

CDSetKeyMap console device

CDSetKeyMap console device
CLEAR audio device

Clear input device

Clear serial device

Clear console device

Clear console device

Clear gameport device

Clear keyboard device

Clear parallel device

Close serial device

dose narrator device

Close parallel device

Close clipboard device

CloseDevice audio device

CmpTime timer device

CurrentReadID clipboard device

CurrentWritelD clipboard device

DumpRPort printer device

Expunge audio device

Expunge clipboard device

FINISH audio device

FLUSH audio device
Flush serial device

Flush printer device

Flush narrator device

Plush parallel device

FREE audio device

Invalid printer device

LOCK audio device

Open input device

Open serial device

Open gameport device

Open narrator device

Open parallel device

Open clipboard device
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OpenDevice audio device

OpenDevice console device
QpenDevice console device
PERVOL audio device
Post clipboard device
PrtCommand printer device
Query serial device
Query parallel device
RawKeyConvert console device
RawKeyConvert console device
RawWrite printer device
READ audio device
Read serial device
Read console device
Read console device
Read narrator device
Read parallel device
Read clipboard device
ReadEvent gameport device
ReadEvent keyboard device
ReadMatrix keyboard device
RemHandler input device
RemResetHandler keyboard device

RESET audio device
Reset input device
Reset serial device
Reset printer device
Reset keyboard device
Reset narrator device
Reset parallel device

Reset . clipboard device
ResetHandlerDone keyboard device

SetCType gameport device

SetMPort input device

SetMTrig input device

SetMType input device
SetParams serial device

SetParams parallel device
SetPeriod input device
SETPREC audio device

, SetThresh input device

SetTrigger gameport device

START audio device
Start input device
Start serial device
Start printer device
Start narrator device

Start parallel device
STOP audio device
Stop serial device

Stop printer device
Stop parallel device
SubTime timer device
TEL-ADDREQUEST timer device

TEL.GETSYSTIME timer device

TRWSETSYSTIME timer device
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UPDATE 14
Update clipboard device

WAITCYCLE audio device
audio device

WRITE
Write serial device

Write console device

Write console device
Write printer device

Write narrator device

Write parallel device

Write clipboard device

WriteEvent inPut device
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I
O
h
a
s
t
h
e
r
e
s
p
o
n
s
i
b
i
l
i
t
y
o
f
d
i
s
p
a
t
c
h
i
n
g

a
l
l

d
e
v
i
c
e

c
o
m
n
a
n
d
s
:

I
m
m
e
d
i
a
t
e

co
ra

na
nd

s
a
r
e

a
l
w
a
y
s
c
a
l
l
e
d

d
i
r
e
c
t
l
y
,

a
n
d

a
l
l

o
t
h
e
r

c
o
m
n
a
n
d
s

a
r
e
q
u
e
u
e
d
t
o
m
a
k
e
t
h
e
m
s
i
n
g
l
e
th

re
ad

ed
.

co
mn

an
os

I
N
P
U
T
S

i
O
R
e
q
u
e
s
t
—

p
o
i
n
t
e
r

t
o
t
h
e

I
/
O
R
e
q
u
e
s
t

f
o
r

t
h
i
s
c
o
m
m
a
n
d

I I

D
e
c

3
1
7
:
0
4

1
9
8
5

a
u
d
i
o
.
d
o
c
P
a
g
e
4

a
u
d
i
o
.
d
e
v
i
c
e
/
B
e
g
l
n
l
O
/
A
D
C
M
U
t
f
l
X
X
A
T
E

N
A
M
E

A
D
O
G
l
A
L
L
O
C
A
T
E
—

a
l
l
o
c
a
t
e

a
s
e
t
o
f

a
u
d
i
o

c
h
a
n
n
e
l
s

F
U
N
C
T
I
O
N

A
D
O
C
L
A
L
L
O
C
A
3
E

i
s

a
c
o
m
m
a
n
d

t
h
a
t

a
l
l
o
c
a
t
e
s
m
u
l
t
i
p
l
e

a
u
d
i
o

c
h
a
n
n
e
l
s
.

A
D
O
G
L
A
L
L
O
G
A
T
E

t
a
k
e
s

a
n
a
r
r
a
y
o
f
p
o
s
s
i
b
l
e

c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n
s

(
i
o
a
j
)
a
t
a
)

a
n
d

a
n

a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e

(l
n_
J>
ri
)

a
n
d
t
r
i
e
s

t
o

a
l
l
o
c
a
t
e

o
n
e
o
f

t
h
e
c
o
m
b
i
n
a
t
i
o
n
s
o
f

c
h
a
n
n
e
l
s
.

I
f
t
h
e
c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n
a
r
r
a
y

i
s
z
e
r
o

l
e
n
g
t
h

(
i
o
a
_
£
e
n
g
t
h
)
,

t
h
e

a
l
l
o
c
a
t
i
o
n

s
u
c
c
e
e
d
s
;

o
t
h
e
r
w
i
s
e
,

A
D
C
M
l
A
L
L
O
C
A
T
E

c
h
e
c
k
s
e
a
c
h

c
o
m
b
i
n
a
t
i
o
n
,

o
n
e

a
t

a
t
i
m
e
,

i
n
t
h
e
s
p
e
c
i
f
i
e
d

o
r
d
e
r
,

t
o

f
i
n
d
o
n
e

c
o
m
b
i
n
a
t
i
o
n
t
h
a
t

d
o
e
s

n
o
t

r
e
q
u
i
r
e
A
D
C
M
D
_
A
L
L
O
C
A
T
E

t
o

s
t
e
a
l

a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s
.

I
f

i
t
m
u
s
t

s
t
e
a
l

a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s
,

i
t
u
s
e
s
t
h
e
c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n

t
h
a
t

s
t
e
a
l
s
t
h
e

l
o
w
e
s
t
p
r
e
c
e
d
e
n
c
e

c
h
a
n
n
e
l
s
.

A
D
C
f
f
l
^
A
L
L
O
G
A
T
E

c
a
n
n
o
t

s
t
e
a
l

a
c
h
a
n
n
e
l

o
f
e
q
u
a
l

o
r

g
r
e
a
t
e
r
p
r
e
c
e
d
e
n
c
e

t
h
a
n
t
h
e
a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e

(
l
n
J
P
r
i
)

.

I
f

i
t

f
a
i
l
s
t
o

a
l
l
o
c
a
t
e
a
n
y

c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n
a
n
d
t
h
e
n
o
-
w
a
i
t

f
l
a
g

(
A
D
I
O
F
_
N
0
W
M
T
)

i
s

s
e
t
A
D
C
M
D
l
A
L
L
O
C
A
T
E

r
e
t
u
r
n
s

a
z
e
r
o

i
n
t
h
e

u
n
i
t

f
i
e
l
d

o
f
t
h
e

I
/
O
r
e
q
u
e
s
t

(
i
o
_
U
n
i
t
)

a
n
d

a
n
e
r
r
o
r

(
I
O
E
R
I
L
A
L
L
O
C
F
A
I
L
E
D
)

.
I
f
t
h
e

n
o
-
w
a
i
t

f
l
a
g

i
s

c
l
e
a
r
,

i
t
p
l
a
c
e
s

t
h
e

I
/
O
r
e
q
u
e
s
t

i
n

a
l
i
s
t

t
h
a
t

t
r
i
e
s

t
o

a
l
l
o
c
a
t
e
a
g
a
i
n
w
h
e
n
e
v
e
r
A
D
C
M
D
_
J
R
E
E

f
r
e
e
s

c
h
a
n
n
e
l
s

o
r

A
D
O
f
f
i
L
S
E
T
P
R
E
C

l
o
w
e
r
s

t
h
e

c
h
a
n
n
e
l
s
'

p
r
e
c
e
d
e
n
c
e
s
.

I
f
t
h
e

a
l
l
o
c
a
t
i
o
n

i
s

s
u
c
c
e
s
s
f
u
l
,

A
D
C
M
D
L
A
L
L
O
C
A
T
E

c
h
e
c
k
s

i
f
a
n
y
c
h
a
n
n
e
l
s

a
r
e

l
o
c
k
e
d

(
A
D
C
M
D
_
J
J
O
C
K
)

a
n
d

i
f

s
o
,

r
e
p
l
i
e
s

(
R
e
p
l
y
M
s
g
)

t
h
e

l
o
c
k

I
/
O

r
e
q
u
e
s
t
w
i
t
h

a
n
e
r
r
o
r

(
A
D
I
O
E
R
R
^
C
H
A
N
N
E
L
S
T
O
L
E
N
)

.
T
h
e
n

i
t
p
l
a
c
e
s

t
h
e

a
l
l
o
c
a
t
i
o
n

I
/
O
r
e
q
u
e
s
t

i
n
a

l
i
s
t
w
a
i
t
i
n
g

f
o
r
t
h
e

l
o
c
k
e
d
c
h
a
n
n
e
l
s

t
o
b
e

f
r
e
e
d
.

M
i
e
n

a
l
l

t
h
e
a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s

a
r
e

u
n
-
l
o
c
k
e
d
,

A
D
C
M
D
l
A
L
L
O
C
A
I
E

:
.
r
e
s
e
t
s

(
C
M
D
_
J
I
E
S
E
T
)

t
h
e

a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s
,

.
g
e
n
e
r
a
t
e
s

a
n
e
w
a
l
l
o
c
a
t
i
o
n
k
e
y

(
i
o
a
^
A
l
l
o
c
K
e
y
)
,

i
f

i
t

i
s

z
e
r
o
,

.
c
o
p
i
e
s
t
h
e

a
l
l
o
c
a
t
i
o
n
k
e
y

i
n
t
o
e
a
c
h

o
f
t
h
e

a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s

.
c
o
p
i
e
s

t
h
e

a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e

i
n
t
o
e
a
c
h
o
f
t
h
e

a
l
l
o
c
a
t
e
d

c
h
a
n
n
e
l
s
,

a
n
d

.
c
o
p
i
e
s

t
h
e

c
h
a
n
n
e
l
b
i
t
m
a
p

i
n
t
o
t
h
e
u
n
i
t

f
i
e
l
d
o
f
t
h
e

I
/
O

r
e
q
u
e
s
t
.

I
f
c
h
a
n
n
e
l
s

a
r
e
a
l
l
o
c
a
t
e
d
w
i
t
h
a
n
o
n
-
z
e
r
o

a
l
l
o
c
a
t
i
o
n

k
e
y
,

A
D
C
M
D
L
A
L
L
O
C
A
T
E

a
l
l
o
c
a
t
e
s
w
i
t
h

t
h
a
t

s
a
m
e

k
e
y
;

o
t
h
e
r
w
i
s
e
,

i
t
g
e
n
e
r
a
t
e
s

a
n
e
w
a
n
d
u
n
i
q
u
e

k
e
y
.

A
D
C
M
D
^
A
L
L
O
C
A
T
E

i
s

s
y
n
c
h
r
o
n
o
u
s
:

.
i
f
t
h
e

a
l
l
o
c
a
t
i
o
n
s
u
c
c
e
e
d
s

a
n
d
t
h
e
r
e

a
r
e

n
o

l
o
c
k
e
d

c
h
a
n
n
e
l
s

t
o
b
e

s
t
o
l
e
n
,

o
r

.
i
f

t
h
e

a
l
l
o
c
a
t
i
o
n

f
a
i
l
s

a
n
d
t
h
e
n
o
-
w
a
i
t

f
l
a
g

i
s

s
e
t
.

.
i
f
t
h
e

a
l
l
o
c
a
t
i
o
n

f
a
i
l
s

a
n
d

t
h
e
n
o
-
w
a
i
t

f
l
a
g

i
s

s
e
t
.

I
n
e
i
t
h
e
r

c
a
s
e
,

A
D
O
E
L
A
L
L
C
C
A
T
E

o
n
l
y

r
e
p
l
i
e
s

(
m
n
J
l
e
p
l
y
P
o
r
t
)

i
f
t
h
e

q
u
i
c
k

f
l
a
g

(
I
0
F
_
Q
U
I
O
C
)

i
s

c
l
e
a
r
;

o
t
h
e
r
w
i
s
e
,

t
h
e

a
l
l
o
c
a
t
i
o
n

i
s

a
s
y
n
c
h
r
o
n
o
u
s
,

s
o

i
t

c
l
e
a
r
s

t
h
e
q
u
i
c
k

f
l
a
g
a
n
d

r
e
p
l
i
e
s
t
h
e

I
/
O
r
e
q
u
e
s
t

a
f
t
e
r

t
h
e

a
l
l
o
c
a
t
i
o
n

i
s

f
i
n
i
s
h
e
d
.

I
f
c
h
a
n
n
e
l
s

a
r
e

s
t
o
l
e
n
,

a
l
l

a
u
d
i
o



D
e
c

3
1
7
:
0
4

1
9
8
5

a
u
d
i
o
.
d
o
c
P
a
g
e

5

d
e
v
i
c
e
c
o
m
n
a
n
d
s
r
e
t
u
r
n

a
n
e
r
r
o
r

(
I
O
E
R
R
J
W
A
L
L
O
C
A
T
I
O
N
)

w
h
e
n

t
h
e

f
o
r
m
e
r

u
s
e
r

t
r
i
e
s
t
o
u
s
e
t
h
e
m

a
g
a
i
n
.

D
o
n
o
t
u
s
e
A
D
C
M
D
l
A
L
L
O
C
A
T
E

i
n

i
n
t
e
r
r
u
p
t

c
o
d
e
.

I
f
y
o
u
d
e
c
i
d
e
t
o
s
t
o
r
e
d
i
r
e
c
t
l
y
t
o
t
h
e
a
u
d
i
o
h
a
r
d
w
a
r
e

r
e
g
i
s
t
e
r
s
,

y
o
u

o
u
s
t

e
i
t
h
e
r

l
o
c
k
t
h
e
c
h
a
n
n
e
l
s
y
o
u
'
v
e

a
l
l
o
c
a
t
e
d
,

o
r

s
e
t
t
h
e
p
r
e
c
e
d
e
n
c
e

(
A
D
A
L
L
O
C
J
4
A
X
P
R
E
C
)

t
o
p
r
e
v
e
n
t
t
h
e
c
h
a
n
n
e
l
s

f
r
o
m
b
e
i
n
g

t
o

s
t
o
l
e
n
.

U
n
d
e
r

a
l
l

c
i
r
c
u
m
s
t
a
n
c
e
s
,

u
n
l
e
s
s

c
h
a
n
n
e
l
s

a
r
e

s
t
o
l
e
n
,

y
o
u
m
u
s
t

f
r
e
e

(
A
D
C
M
D
L
J
R
E
E
)

a
l
l

a
l
l
o
c
a
t
e
d
c
h
a
n
n
e
l
s
w
h
e
n
y
o
u

a
r
e

f
i
n
i
s
h
e
d
u
s
i
n
g

t
h
e
m
.

I
N
P
U
T
S

l
o
J
V
i

-
a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e

(
-
1
2
8
t
h
r
u

1
2
7
)

m
n
J
l
e
p
l
y
P
o
r
t
-

p
o
i
n
t
e
r
t
o
m
e
s
s
a
g
e
p
o
r
t

t
h
a
t

r
e
c
e
i
v
e
s

I
/
O
r
e
q
u
e
s
t

a
f
t
e
r

t
h
e

a
l
l
o
c
a
t
i
o
n

c
o
m
p
l
e
t
e
s

i
s

a
s
y
n
c
h
r
o
n
o
u
s

o
r

q
u
i
c
k

f
l
a
g

(
A
D
I
O
F
_
Q
U
I
C
K
)

i
s

s
e
t

i
o
_
P
e
v
i
c
e

-
p
o
i
n
t
e
r
t
o

d
e
v
i
c
e

n
o
d
e
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k

s
e
t

b
y
)

Q
p
e
n
D
e
v
i
c
e

f
u
n
c
t
i
o
n

i
o
_
C
o
m
m
a
n
d

-
c
o
m
m
a
n
d
n
u
m
b
e
r

f
o
r
A
D
O
f
f
i
L
A
L
L
O
C
A
I
E

i
o
_
F
l
a
g
s

-
f
l
a
g
s
,

m
u
s
t
b
e

c
l
e
a
r
e
d

i
f
n
o
t

u
s
e
d
:

I
O
F
_
Q
U
I
O
C

-
(
C
L
E
A
R
)

r
e
p
l
y
I
/
O
r
e
q
u
e
s
t

(
S
E
T
)

o
n
l
y
r
e
p
l
y

I
/
O
r
e
q
u
e
s
t

o
n
l
y

i
f

a
s
y
n
c
h
r
o
n
o
u
s

(
s
e
e
a
b
o
v
e

t
e
x
t
)

A
D
I
0
F
J
4
0
W
U
T
-

(
C
L
E
A
R
)

i
f
a
l
l
o
c
a
t
i
o
n

f
a
i
l
s
,

w
a
i
t

t
i
l
l

i
s

s
u
c
c
e
e
d
s

(
S
E
T
)

i
f
a
l
l
o
c
a
t
i
o
n

f
a
i
l
s
,

r
e
t
u
r
n
e
r
r
o
r

(
A
D
I
O
E
R
R
J
t
L
L
O
C
F
A
I
L
E
D
)

i
o
a
_
J
U
l
o
c
K
e
y
-

a
l
l
o
c
a
t
i
o
n

k
e
y
,

z
e
r
o
t
o
g
e
n
e
r
a
t
e
n
e
w

k
e
y
;

o
t
h
e
r
w
i
s
e
,

i
t
m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k
s
e
t

b
y
)

O
p
e
n
D
e
v
i
c
e

f
u
n
c
t
i
o
n

o
r
p
r
e
v
i
o
u
s

A
D
C
M
)
_
J
A
L
L
O
C
A
T
E

c
o
m
m
a
n
d

i
o
a
_
P
a
t
a

-
p
o
i
n
t
e
r
t
o

c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n

o
p
t
i
o
n
s

(
b
y
t
e

a
r
r
a
y
,

b
i
t
s

0
t
h
r
u

3
c
o
r
r
e
s
p
o
n
d

t
o
c
h
a
n
n
e
l
s

0
t
h
r
u

3
)

i
o
a
J
L
e
n
g
t
h

-
l
e
n
g
t
h
o
f
t
h
e

c
h
a
n
n
e
l

c
o
m
b
i
n
a
t
i
o
n

o
p
t
i
o
n

a
r
r
a
y

(
0
t
h
r
u

1
6
,

0
a
l
w
a
y
s

s
u
c
c
e
e
d
s
)

O
U
T
P
U
T
S

i
o
_
U
n
i
t

i
o
_
F
l
a
g
s

i
o
_
£
r
r
o
r

-
b
i
t
m
a
p

o
f

s
u
c
c
e
s
s
f
u
l
l
y
a
l
l
o
c
a
t
e
d
c
h
a
n
n
e
l
s

(
b
i
t
s

0
t
h
r
u

3
c
o
r
r
e
s
p
o
n
d

t
o
c
h
a
n
n
e
l
s

0
t
h
r
u
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a
n
n
e
l

s
e
l
e
c
t
b
i
t
s

(
i
o
J
J
n
l
t
)

.
A
D
C
M
D
J
j
O
C
K
d
o
e
s
n
o
t

r
e
p
l
y
t
h
e

I
/
O
r
e
q
u
e
s
t

(
m
n
J
t
e
p
l
y
P
o
r
t
)

u
n
t
i
l

a
l
l
t
h
e
c
h
a
n
n
e
l
s

i
t

l
o
c
k
s

a
r
e

f
r
e
e
d
,

u
n
l
e
s
s

a
h
i
g
h
e
r
p
r
e
c
e
d
e
n
c
e
a
l
l
o
c
a
t
i
o
n

a
t
t
e
m
p
t
s

t
o

s
t
e
a
l

o
n
e

t
h
e

l
o
c
k
e
d
c
h
a
n
n
e
l
s
.

I
f
a

s
t
e
a
l

o
c
c
u
r
s
,

A
D
C
M
D
^
L
O
C
K
r
e
p
l
i
e
s

a
n
d
r
e
t
u
r
n
s

a
n
e
r
r
o
r

(
A
D
I
O
E
R
R
.
C
H
A
N
N
E
L
S
T
O
L
E
N
)

.
I
f
t
h
e

l
o
c
k

i
s
r
e
p
l
i
e
d

(
m
r
O
l
e
p
l
y
P
o
r
t
)

w
i
t
h
t
h
i
s

e
r
r
o
r
,

t
h
e
c
h
a
n
n
e
l
s

s
h
o
u
l
d
b
e

f
r
e
e
d

a
s

s
o
o
n

a
s
p
o
s
s
i
b
l
e
.

T
o

a
v
o
i
d
a
p
o
s
s
i
b
l
e

d
e
a
d
l
o
c
k
,

n
e
v
e
r
m
a
k
e
t
h
e

f
r
e
e
i
n
g
o
f

s
t
o
l
e
n

c
h
a
n
n
e
l
s

d
e
p
e
n
d
e
n
t

o
n

a
n
o
t
h
e
r

a
l
l
o
c
a
t
i
o
n
s

c
o
m
p
l
e
t
i
o
n
.

A
D
C
M
D
_
X
j
O
Q
C

i
s
o
n
l
y
a
s
y
n
c
h
r
o
n
o
u
s

i
f
t
h
e
a
l
l
o
c
a
t
i
o
n
k
e
y

i
s

c
o
r
r
e
c
t
,

i
n

w
h
i
c
h
c
a
s
e

i
t
c
l
e
a
r
s
t
h
e
q
u
i
c
k

f
l
a
g

(
I
O
F
j
Q
U
I
O
C
)
;

o
t
h
e
r
w
i
s
e
,

i
t

i
s

s
y
n
c
h
r
o
n
o
u
s

a
n
d
o
n
l
y
r
e
p
l
i
e
s

i
f
t
h
e
q
u
i
c
k

f
l
a
g

(
I
O
F
_
Q
U
I
C
K
)

i
s

c
l
e
a
r
.

D
o

n
o
t

u
s
e
A
D
C
M
D
J
X
C
K

i
n

i
n
t
e
r
r
u
p
t

c
o
d
e
.

I
N
P
U
T
S

m
n
J
f
c
e
p
l
y
P
o
r
t
-

i
o
_
D
e
v
i
c
e

i
o
_
U
n
i
t

i
o
j
C
o
m
n
a
n
d

-

i
o
J
F
l
a
g
s

i
o
a
L
j
U
l
o
c
K
e
y
-

O
U
T
P
U
T
S

i
o
_
U
n
i
t

i
o
j
'
l
a
g
s

i
o
_
J
5
r
r
o
r

p
o
i
n
t
e
r

t
o
m
e
s
s
a
g
e
p
o
r
t

t
h
a
t

r
e
c
e
i
v
e
s

I
/
O
r
e
q
u
e
s
t

i
f
t
h
e

q
u
i
c
k

f
l
a
g

(
I
O
F
_
Q
U
I
C
K
)

i
s
c
l
e
a
r

p
o
i
n
t
e
r

t
o

d
e
v
i
c
e

n
o
d
e
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k
s
e
t

b
y
)

O
p
e
n
D
e
v
i
c
e

f
u
n
c
t
i
o
n

b
i
t
m
a
p
o
f
c
h
a
n
n
e
l
s

t
o
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o
c
k

(
b
i
t
s

0
t
h
r
u

3
c
o
r
r
e
s
p
o
n
d
t
o

c
h
a
n
n
e
l
s

0
t
h
r
u

3
)

c
o
m
m
a
n
d
n
u
m
b
e
r

f
o
r
A
D
C
M
D
_
J
i
O
C
K

f
l
a
g
s
,

m
u
s
t
b
e

c
l
e
a
r
e
d

a
l
l
o
c
a
t
i
o
n

k
e
y
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m
I
/
O
b
l
o
c
k

s
e
t

b
y
)

q
p
e
n
D
e
v
i
c
e

f
u
n
c
t
i
o
n

o
r
A
D
C
M
D
l
A
L
L
O
C
A
T
E

c
o
n
m
a
n
d

b
i
t
m
a
p
o
f
s
u
c
c
e
s
s
f
u
l
l
y

l
o
c
k
e
d
c
h
a
n
n
e
l
s

(
b
i
t
s

0
t
h
r
u

3

c
o
r
r
e
s
p
o
n
d
t
o

c
h
a
n
n
e
l
s

0
t
h
r
u

3
)

n
o
t

f
r
e
e
d

(
A
D
C
M
D
J
F
R
E
E
)

I
O
F
.
Q
U
I
O
C

f
l
a
g
c
l
e
a
r
e
d

i
f
t
h
e

a
l
l
o
c
a
t
i
o
n
k
e
y

i
s
c
o
r
r
e
c
t

(
n
o
A
D
I
O
E
R
R
J
¥
Q
A
L
L
O
C
A
T
I
O
N

e
r
r
o
r
)

e
r
r
o
r

n
u
m
b
e
r
:

0
-
n
o
e
r
r
o
r

A
D
I
O
E
R
R
J
i
Q
A
L
L
O
C
A
T
I
O
N

-
a
l
l
o
c
a
t
i
o
n
k
e
y

(
l
o
a
_
A
l
l
o
c
K
e
y
)

d
o
e
s

n
o
t
m
a
t
c
h
k
e
y

f
o
r

c
h
a
n
n
e
l
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:
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9

A
D
I
O
E
R
H
.
C
H
A
N
N
E
L
S
T
O
L
E
N
-

a
l
l
o
c
a
t
i
o
n
a
t
t
e
m
p
t
i
n
g
t
o

s
t
e
a
l

l
o
c
k
e
d
c
h
a
n
n
e
l

D
e
c

3
1
7
:
0
4

1
9
8
5

a
u
d
i
o
.
d
o
c
P
a
g
e

1
0

a
u
d
i
o
.
d
e
v
i
c
e
/
B
e
g
i
n
I
O
/
A
D
C
M
D
_
P
E
R
V
O
L

N
A
M
E

a
u
d
i
o
.
d
e
V
i
c
e
/
B
e
g
i
n
!
O
/
A
D
C
M
D
_
P
E
R
V
O
L

A
D
O
C
L
P
E
R
V
O
L
—

c
h
a
n
g
e
t
h
e
p
e
r
i
o
d
a
n
d
v
o
l
u
m
e

f
o
r
w
r
i
t
e
s

i
n
p
r
o
g
r
e
s
s
t
o

a
u
d
i
o

c
h
a
n
n
e
l
s

F
U
N
C
T
I
O
N

A
D
O
C
L
P
E
R
V
O
L

i
s

a
c
o
m
n
a
n
d

f
o
r
m
u
l
t
i
p
l
e

a
u
d
i
o

c
h
a
n
n
e
l
s
.

F
o
r
e
a
c
h

s
e
l
e
c
t
e
d

c
h
a
n
n
e
l

(
i
o
_
U
n
i
t
)
,

i
f
t
h
e
a
l
l
o
c
a
t
i
o
n
k
e
y

(
i
o
a
L
A
l
l
o
c
K
e
y
)

i
s

c
o
r
r
e
c
t

a
n
d
t
h
e
r
e

i
s

a
w
r
i
t
e

(
C
M
D
_
W
R
I
T
E
)

i
n
p
r
o
g
r
e
s
s
,

A
D
O
©
_
J
>
E
R
V
O
L

l
o
a
d
s
a
n
e
w
v
o
l
u
m
e
a
n
d
p
e
r
i
o
d

i
m
m
e
d
i
a
t
e
l
y
o
r

a
t
t
h
e
e
n
d
o
f
t
h
e
c
u
r
r
e
n
t

c
y
c
l
e
d
e
p
e
n
d
i
n
g
o
n
t
h
e
s
y
n
c

f
l
a
g

(
A
D
I
O
F
J
S
Y
N
C
C
Y
C
L
E
)
.

I
f
t
h
e
a
l
l
o
c
a
t
i
o
n

k
e
y

i
n

i
n
c
o
r
r
e
c
t
,

A
D
C
M
D
J
P
E
R
V
O
L

r
e
t
u
r
n
s

a
n
e
r
r
o
r

(
A
D
I
O
E
R
I
C
N
Q
A
L
L
O
C
A
T
I
O
N
)

.
A
D
C
M
D
J
P
E
R
V
O
L

i
s
s
y
n
c
h
r
o
n
o
u
s

a
n
d
o
n
l
y
r
e
p
l
i
e
s

(
m
U
t
e
p
l
y
P
o
r
t
)

i
f
t
h
e

q
u
i
c
k

f
l
a
g

(
I
O
F
_
Q
U
I
O
C
)

i
s

c
l
e
a
r
.

D
o

n
o
t
u
s
e

A
D
C
M
D
J
P
E
R
V
O
L

i
n

i
n
t
e
r
r
u
p
t

c
o
d
e

a
t

i
n
t
e
r
r
u
p
t

l
e
v
e
l

5
o
r
h
i
g
h
e
r
.

I
N
P
U
T
S

n
n
J
t
e
p
l
y
P
o
r
t
-

i
o
_
P
e
v
i
c
e

i
o
_
U
n
i
t

i
o
j
C
o
m
n
a
n
d

-

i
o
_
f
l
a
g
s

i
o
a
_
J
U
l
o
c
K
e
y
-

i
o
a
J
P
e
r
i
o
d

-

i
o
a
_
V
o
l
u
m
e

-

p
o
i
n
t
e
r

t
o
m
e
s
s
a
g
e
p
o
r
t

t
h
a
t

r
e
c
e
i
v
e
s

I
/
O
r
e
q
u
e
s
t

i
f
t
h
e
q
u
i
c
k

f
l
a
g

(
I
O
F
_
Q
U
I
C
K
)

i
s
c
l
e
a
r

p
o
i
n
t
e
r

t
o

d
e
v
i
c
e

n
o
d
e
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k

s
e
t

b
y
)

O
p
e
n
D
a
v
i
c
©

f
u
n
c
t
i
o
n

b
i
t
m
a
p
o
f
c
h
a
n
n
e
l
s
t
o

l
o
a
d
p
e
r
i
o
d

a
n
d
v
o
l
u
m
e

(
b
i
t
s

0

t
h
r
u

3
c
o
r
r
e
s
p
o
n
d

t
o

c
h
a
n
n
e
l
s

0
t
h
r
u

3)
c
o
m
n
a
n
d

n
u
m
b
e
r

f
o
r
A
D
O
C
L
P
E
R
V
O
L

f
l
a
g
s
,

m
u
s
t
b
e
c
l
e
a
r
e
d

i
f
n
o
t

u
s
e
d
:

I
O
F
_
Q
U
I
C
K

-
(
C
L
E
A
R
)

r
e
p
l
y

I
/
O
r
e
q
u
e
s
t

A
D
I
O
F
J
S
Y
N
C
C
Y
C
L
E
-

(
C
L
E
A
R
)

f
i
n
i
s
h

i
m
m
e
d
i
a
t
e
l
y

(
S
E
T
)

f
i
n
i
s
h

a
t
t
h
e
e
n
d

o
f
c
u
r
r
e
n
t

c
y
c
l
e

a
l
l
o
c
a
t
i
o
n

k
e
y
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k

s
e
t

b
y
)

O
p
o
n
D
e
r
v
i
c
o

f
u
n
c
t
i
o
n

o
r
A
D
C
M
D
^
A
L
L
O
C
A
T
E

c
o
m
m
a
n
d

n
e
w
s
a
m
p
l
e
p
e
r
i
o
d

i
n

2
7
9
.
3
6
5

n
s

i
n
c
r
e
m
e
n
t
s

(
1
2
7
t
h
r
u

6
5
5
3
6
,

a
n
t
i
-
a
l
i
a
s
i
n
g

f
i
l
t
e
r
w
o
r
k
s
b
e
l
o
w

3
0
0
t
o

5
0
0

d
e
p
e
n
d
i
n
g
o
n
w
a
v
e
f
o
r
m
)

n
e
w
v
o
l
u
m
e

(
0
t
h
r
u

6
4
,

l
i
n
e
a
r
)

O
U
T
P
U
T
S

i
o
_
U
n
i
t

i
o
J
E
r
r
o
r

-
b
i
t
m
a
p

o
f

c
h
a
n
n
e
l
s
t
h
a
t

s
u
c
c
e
s
s
f
u
l
l
y

l
o
a
d
e
d
p
e
r
i
o
d

a
n
d

v
o
l
u
m
e

(
b
i
t
s

0
t
h
r
u

3
c
o
r
r
e
s
p
o
n
d

t
o
c
h
a
n
n
e
l
s

0
t
h
r
u

3)

-
e
r
r
o
r

n
u
m
b
e
r
:

0
-
n
o

e
r
r
o
r

A
D
I
O
E
R
R
_
N
Q
A
L
L
O
C
A
T
I
O
N

-
a
l
l
o
c
a
t
i
o
n
k
e
y

(
i
o
a
L
A
l
l
o
c
K
e
y
)

d
o
e
s

n
o
t
m
a
t
c
h
k
e
y

f
o
r

c
h
a
n
n
e
l
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B
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d
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/
B
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g
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/
A
D
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©
_
3
E
T
P
R
E
C

N
A
M
E

A
D
C
M
)
_
S
E
T
P
R
E
C

-
-

s
e
t
t
h
e
a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e

f
o
r
a
u
d
i
o

c
h
a
n
n
e
l
s

F
U
N
C
T
I
O
N

A
D
C
M
D
J
S
E
T
F
R
E
C

i
s

a
c
o
m
m
a
n
d

f
o
r
m
u
l
t
i
p
l
e
a
u
d
i
o

c
h
a
n
n
e
l
s
.

F
o
r
e
a
c
h

s
e
l
e
c
t
e
d

c
h
a
n
n
e
l

(
i
o
_
U
n
i
t
)
,

i
f
t
h
e

a
l
l
o
c
a
t
i
o
n
k
e
y

(
i
o
a
J
U
l
o
c
K
e
y
)

i
s

c
o
r
r
e
c
t
,

A
D
C
M
D
J
S
E
T
F
R
E
C
s
e
t
s
t
h
e
a
l
l
o
c
a
t
i
o
n
p
r
e
c
e
d
e
n
c
e
t
o

a
n
e
w
v
a
l
u
e

(
l
n
J
P
r
i
)

a
n
d
c
h
e
c
k
s

i
f
t
h
e
r
e
a
r
e
a
l
l
o
c
a
t
i
o
n
r
e
q
u
e
s
t
s

(
A
D
C
M
D
_
J
V
L
L
O
C
A
I
E
)

w
a
i
t
i
n
g

f
o
r
t
h
e

c
h
a
n
n
e
l
w
h
i
c
h
n
o
w
h
a
v
e
h
i
g
h
e
r
p
r
e
c
e
d
e
n
c
e
;

o
t
h
e
r
w
i
s
e
,

A
D
O
f
f
i
L
S
E
T
P
R
E
C
r
e
t
u
r
n
s

a
n
e
r
r
o
r

(
A
D
I
O
E
R
I
L
H
Q
A
L
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O
C
A
T
I
O
N
)

.
A
D
C
M
D
_
S
E
1
F
R
E
C

i
s
s
y
n
c
h
r
o
n
o
u
s

a
n
d
o
n
l
y
r
e
p
l
i
e
s

(
m
n
J
t
e
p
l
y
P
o
r
t
)

i
f
t
h
e
q
u
i
c
k

f
l
a
g

(
I
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U
I
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K
)

i
s

c
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.
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p
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c
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(
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p
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-

p
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e
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c
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u
e
u
e
s
u
p

r
e
q
u
e
s
t
s

i
f
t
h
e
r
e

i
s

a
n
o
t
h
e
r
w
r
i
t
e

i
n
p
r
o
g
r
e
s
s

o
r

i
f
t
h
e
c
h
a
n
n
e
l
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s
t
o
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p
e
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(
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D
J
5
T
0
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)

.
V
t
w
n
t
h
e
w
r
i
t
e
a
c
t
u
a
l
l
y

s
t
a
r
t
s
;

i
f
t
h
e
A
D
I
O
F
_
J
>
E
R
V
O
L

f
l
a
g

i
s

s
e
t
,

O
©
_
*
R
I
T
E

l
o
a
d
s
v
o
l
u
m
e

(
i
o
a
_
V
o
l
u
m
a
)

a
n
d
p
e
r
i
o
d

(
i
o
a
_
P
e
r
i
o
d
)
,

a
n
d

i
f

t
h
e
A
D
I
O
F
J
r
f
R
I
T
E
M
E
S
S
A
G
B

f
l
a
g

i
s

s
e
t
,
O
O
U
H
R
I
I
B

r
e
p
l
i
e
s
t
h
e
w
r
i
t
e

m
e
s
s
a
g
e

(
i
o
a
J
t
i
r
i
t
e
M
s
g
)

.
C
M
D
J
N
R
I
T
E

r
e
t
u
r
n
s

a
n
e
r
r
o
r

(
I
O
E
R
I
L
A
B
0
R
T
E
D
)

i
f

i
t

i
s

c
a
n
c
e
l
e
d

(
A
b
o
r
t
I
O
)

o
r
t
h
e

c
h
a
n
n
e
l

i
s
s
t
o
l
e
n

(
A
D
C
M
D
L
A
L
L
O
C
A
T
E
)

.
O
©
_
W
R
I
T
E

i
s
o
n
l
y
a
s
y
n
c
h
r
o
n
o
u
s

i
f
t
h
e
r
e

i
s
n
o

e
r
r
o
r
,

i
n
w
h
i
c
h
c
a
s
e

i
t

c
l
e
a
r
s
t
h
e
q
u
i
c
k

f
l
a
g

(
I
O
F
_
Q
U
I
C
K
)

a
n
d
r
e
p
l
i
e
s

t
h
e

I
/
O
r
e
q
u
e
s
t

(
r
o
n
^
R
e
p
l
y
P
o
r
t
)

a
f
t
e
r

i
t

f
i
n
i
s
h
e
s
w
r
i
t
t
i
n
g
;

o
t
h
e
r
w
i
s
e
,

i
t

i
s
s
y
n
c
h
r
o
n
o
u
s

a
n
d
o
n
l
y
r
e
p
l
i
e
s

i
f
t
h
e
q
u
i
c
k

f
l
a
g

(
I
O
F
j
Q
U
I
O
C
)

i
s

c
l
e
a
r
.

D
o
n
o
t
u
s
e

G
H
D
J
N
R
I
T
E

i
n

i
n
t
e
r
r
u
p
t

c
o
d
e
a
t

i
n
t
e
r
r
u
p
t

l
e
v
e
l

5
o
r

h
i
g
h
e
r
.

I
N
P
U
T
S

m
n
J
l
e
p
l
y
P
o
r
t
-

i
o
J
J
e
v
i
c
e

-

i
o
j
f
o
i
t

p
o
i
n
t
e
r
t
o
m
a
s
s
a
g
e
p
o
r
t

t
h
a
t

r
e
c
e
i
v
e
s

I
/
O
r
e
q
u
e
s
t

a
f
t
e
r

t
h
e
w
r
i
t
e
c
o
m
p
l
e
t
e
s

p
o
i
n
t
e
r
t
o

d
e
v
i
c
e

n
o
d
e
,

m
u
s
t
b
e

s
e
t
b
y

(
o
r
c
o
p
i
e
d

f
r
o
m

I
/
O
b
l
o
c
k

s
e
t

b
y
)

G
j
p
e
n
D
e
v
i
c
e

f
u
n
c
t
i
o
n

b
i
t
m
a
p
o
f

c
h
a
n
n
e
l

t
o
w
r
i
t
e

(
b
i
t

0
t
h
r
u

3
c
o
r
r
e
s
p
o
n
d
s

t
o

c
h
a
n
n
e
l

0
t
h
r
u

3
)
,

i
f
m
o
r
e
t
h
e
n
o
n
e
b
i
t

i
s
s
e
t

l
o
w
e
s
t

b
i
t
n
u
m
b
e
r

c
h
a
n
n
e
l

i
s
w
r
i
t
t
e
n

i
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.
C
o
n
m
a
n
d

-
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o
m
m
a
n
d
n
u
m
b
e
r

f
o
r
C
M
D
_
H
R
I
T
E

i
o
_
F
l
a
g
s

-
f
l
a
g
s
,

m
u
s
t
b
e

c
l
e
a
r
e
d

i
f
n
o
t

u
s
e
d
:

A
D
I
O
F
_
P
E
R
V
O
L

-
(
S
E
T
)

l
o
a
d
v
o
l
u
m
e
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n
d
p
e
r
i
o
d

A
D
I
O
F
_
H
R
I
T
E
M
E
S
S
A
G
E

-
(
S
E
T
)

r
e
p
l
y
m
e
s
s
a
g
e

a
t
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r
i
t
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s
t
a
r
t

i
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l
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c
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l
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c
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b
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c
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c
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c
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E
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n
d
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p
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n
t
e
r

t
o
w
a
v
e
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o
r
m
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r
r
a
y

(
s
i
g
n
e
d
b
y
t
e
s

(
-
1
2
8
t
h
r
u

1
2
7
)

i
n
c
u
s
t
o
m
c
h
i
p

a
d
d
r
e
s
s
a
b
l
e
r
a
m
a
n
d
w
o
r
d

a
l
i
g
n
e
d
)

i
o
a
_
£
e
n
g
t
h

-
l
e
n
g
t
h
o
f
t
h
e
w
a
v
e
a
r
r
a
y

I
n
b
y
t
e
s

(
2
t
h
r
u

1
3
1
0
7
2
,

m
u
s
t

b
e
e
v
e
n

n
u
m
b
e
r
)

i
o
a
j
t
e
r
i
o
d

-
s
a
m
p
l
e
p
e
r
i
o
d

i
n

2
7
9
.
3
6
5

n
s

i
n
c
r
e
m
e
n
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s

(
1
2
7
t
h
r
u

6
5
5
3
6
,

a
n
t
i
-
a
l
i
a
s
i
n
g

f
i
l
t
e
r
w
o
r
k
s
b
e
l
o
w

3
0
0

t
o

5
0
0

d
e
p
e
n
d
i
n
g
o
n

w
a
v
e
f
o
r
m
)
,

i
f
e
n
a
b
l
e
d
b
y
A
D
I
O
F
J
P
E
R
V
O
L

i
o
a
_
V
o
l
u
m
e

-
v
o
l
u
m
e

(0
t
h
r
u

6
4
,

l
i
n
e
a
r
)
,

i
f
e
n
a
b
l
e
d
b
y
A
D
I
O
F
.
J
>
E
R
V
O
L

l
o
a
_
C
y
c
l
e
s

-
n
u
m
b
e
r
o
f

t
i
m
e
s
t
o

r
e
p
e
a
t
a
r
r
a
y

(
0
t
h
r
u

6
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3
5
,

0
f
o
r

i
n
f
i
n
i
t
e
)

i
o
a
J
N
r
i
t
e
M
s
g
-

m
e
s
s
a
g
e
r
e
p
l
i
e
d

a
t

s
t
a
r
t

o
f
w
r
i
t
e
,

i
f
e
n
a
b
l
e
d
b
y

A
D
I
O
F
J
W
R
I
T
E
M
E
S
S
A
G
E

O
U
T
P
U
T
S

i
o
_
U
n
i
t

i
o
^
F
l
a
g
s

i
o
^
E
r
r
o
r

-
b
i
t
m
a
p

o
f

c
h
a
n
n
e
l

s
u
c
c
e
s
s
f
u
l
l
y
w
r
i
t
t
e
n

(
b
i
t

0
t
h
r
u

3

c
o
r
r
e
s
p
o
n
d
s

t
o

c
h
a
n
n
e
l

0
t
h
r
u

3
)

-
I
O
F
_
Q
U
I
C
K

f
l
a
g
c
l
e
a
r
e
d

i
f
t
h
e
r
e

i
s
n
o
e
r
r
o
r

-
e
r
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o
r

n
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b
e
r
:
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c
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c
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n
n
e
l

s
t
o
l
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n
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D
I
O
E
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I
U
H
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O
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X
I
O
N

-
a
l
l
o
c
a
t
i
o
n
k
e
y

(
l
o
a
_
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l
l
o
c
K
e
y
)

d
o
e
s

n
o
t
m
a
t
c
h
k
e
y

f
o
r
c
h
a
n
n
e
l

B
U
G
S

I
f
C
M
D
J
M
U
T
E

s
t
a
r
t
s
t
h
e
w
r
i
t
e

I
m
m
e
d
i
a
t
e
l
y
a
f
t
e
r
s
t
o
p
p
i
n
g
a
p
r
e
v
i
o
u
s

w
r
i
t
e
,

y
o
u
m
u
s
t
s
e
t
t
h
e
A
D
I
O
F
J
»
E
R
V
O
L

f
l
a
g
o
r
e
l
s
e
t
h
e
n
e
w
d
a
t
a
p
o
i
n
t
e
r

(
l
o
a
j
f
e
t
a
)

a
n
d

l
e
n
g
t
h

(
l
o
a
_
£
e
n
g
t
h
)

m
a
y
n
o
t
b
e

l
o
a
d
e
d
.
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3
1
7
:
0
4

1
9
8
5

a
u
d
l
o
.
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o
c
P
a
g
e

2
2

a
u
d
i
o
.
d
e
v
l
c
e
/
C
l
o
s
e
D
e
v
l
c
e

N
A
M
E

a
u
d
i
o
.
d
e
v
l
c
e
/
C
l
o
s
e
D
e
v
l
c
e

C
l
o
s
e
D
e
v
l
c
e

-
t
e
r
m
i
n
a
t
e

a
c
c
e
s
s
t
o
t
h
e

a
u
d
i
o
d
e
v
i
c
e

S
Y
N
O
P
S
I
S

C
l
o
s
e
D
e
v
l
c
e
(
l
O
R
e
q
u
e
s
t
)
;

A
l

F
U
N
C
T
I
O
N

T
h
e
C
l
o
s
e
D
e
v
l
c
e
r
o
u
t
i
n
e
n
o
t
i
f
i
e
s
t
h
e
a
u
d
i
o

d
e
v
i
c
e
t
h
a
t

I
t
w
i
l
l
n
o

l
o
n
g
e
r
b
e

u
s
e
d
.

I
t
t
a
k
e
s
a
n

I
/
O
a
u
d
i
o

r
e
q
u
e
s
t
b
l
o
c
k

(
I
Q
A
u
d
l
o
)

a
n
d

c
l
e
a
r
s
t
h
e
d
e
v
i
c
e
p
o
i
n
t
e
r

(
i
o
_
_
D
e
v
i
c
e
)

.
I
f
t
h
e
r
e
a
r
e
a
n
y
c
h
a
n
n
e
l
s

a
l
l
o
c
a
t
e
d
w
i
t
h
t
h
e
s
a
m
e

a
l
l
o
c
a
t
i
o
n
k
e
y

(
i
o
a
J
U
l
o
c
K
e
y
)
,

C
l
o
s
e
D
e
v
l
c
e

f
r
e
e
s

(
A
D
C
M
D
l
F
R
E
E
)

t
h
e
m
.

C
l
o
s
e
D
e
v
l
c
e
d
e
c
r
e
m
e
n
t
s
t
h
e
o
p
e
n

c
o
u
n
t
,

a
n
d

I
f

I
t

f
a
l
l
s
t
o
z
e
r
o

a
n
d

a
n
e
x
p
u
n
g
e

(
E
x
p
u
n
g
a
)

I
s
p
e
n
d
i
n
g
,

t
h
e
d
e
v
i
c
e

i
s

e
x
p
u
n
g
e
d
.

I
N
P
U
T
S

i
O
R
e
q
u
e
s
t

-
p
o
i
n
t
e
r
t
o

a
u
d
i
o
r
e
q
u
e
s
t
b
l
o
c
k

(
s
t
r
u
c
t

I
Q
A
u
d
l
o
)

i
o
J
t
e
v
i
c
e

-
p
o
i
n
t
e
r
t
o
d
e
v
i
c
e

n
o
d
e
,

m
u
s
t
b
e
s
e
t
b
y

(
o
r

c
o
p
i
e
d

f
r
o
m
I
/
O
b
l
o
c
k

s
e
t

b
y
)

o
p
e
n

(
O
p
e
n
D
o
v
i
c
e
)

i
o
.
U
n
i
t

-
b
i
t
m
a
p

o
f
c
h
a
n
n
e
l
s
t
o

f
r
e
e

(
A
D
C
M
D
.
J
R
E
E
)

(
b
i
t
s

0

t
h
r
u

3
c
o
r
r
e
s
p
o
n
d
t
o

c
h
a
n
n
e
l
s

0
t
h
r
u

3
)

i
o
a
^
A
l
l
o
c
K
e
y
-

a
l
l
o
c
a
t
i
o
n

k
e
y
,

u
s
e
d
t
o

f
r
e
e
c
h
a
n
n
e
l
s

O
U
T
P
U
T
S

l
O
R
e
q
u
e
s
t

-
p
o
i
n
t
e
r
t
o

a
u
d
i
o
r
e
q
u
e
s
t
b
l
o
c
k

(
s
t
r
u
c
t

I
Q
A
u
d
i
o
)

i
o
J
D
e
v
i
c
e

-
s
e
t

t
o

-
1

i
o
.
U
n
i
t

-
s
e
t

t
o

z
e
r
o
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d
e
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c
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E
x
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e

N
A
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E

E
X
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U
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E

-
i
n
d
i
c
a
t
e
a
d
e
s
i
r
e
t
o
r
e
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o
v
e
t
h
e
A
u
d
i
o
d
e
v
i
c
e

F
U
N
C
T
I
O
N

T
h
e
E
x
p
u
n
g
e
r
o
u
t
i
n
e

i
s
c
a
l
l
e
d
w
h
e
n

a
u
s
e
r

i
s
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u
e
s

a
R
e
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D
e
v
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c
e

c
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l
l
.

B
y

t
h
e
t
l
m
a

i
t

I
s

c
a
l
l
e
d
,

t
h
e
d
e
v
i
c
e
h
a
s

a
l
r
e
a
d
y
b
e
e
n
r
e
m
o
v
e
d

f
r
o
m
t
h
e

d
e
v
i
c
e

l
i
s
t
,

s
o
n
o
n
e
w
o
p
e
n
s
w
i
l
l

s
u
c
c
e
e
d
.

T
h
e
e
x
i
s
t
e
n
c
e
o
f
a
n
y
o
t
h
e
r

u
s
e
r
s
o
f
t
h
e

d
e
v
i
c
e
,

a
s
d
e
t
e
r
m
i
n
e
d
b
y
t
h
e
d
e
v
i
c
e
o
p
e
n

c
o
u
n
t
b
e
i
n
g

n
o
n
-
z
e
r
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,

w
i
l
l

c
a
u
s
e
t
h
e
E
x
p
u
n
g
e
t
o
b
e

d
e
f
e
r
r
e
d
.

W
h
e
n
t
h
e
d
e
v
i
c
e

i
s

n
o
t

i
n

u
s
e
,

o
r
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o
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o
n
g
e
r
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e
,
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h
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p
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e
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p
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c
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c
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c
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A
M
E

C
^
e
n
D
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v
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c
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u
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v
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c
e

S
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S
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S
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D
e
v
i
c
e
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u
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c
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,
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t
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u
m
b
e
r
,

i
O
R
e
q
u
e
s
t
,

f
l
a
g
s
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;
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N
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I
O
N

T
h
e
q
p
e
n
D
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v
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c
e
r
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u
t
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n
e
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t
s
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c
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s
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c
e
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I
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a
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e
q
u
e
s
t
s
.

I
N
P
U
T
S i
o
j
C
o
m
n
a
n
d

-
C
M
D
_
J
L
U
S
H

R
E
S
U
L
T
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S
E
E
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S
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.
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5

n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
/
O
p
e
n

C
p
e
n
D
e
v
i
c
e

-
o
p
e
n
t
h
e
n
a
r
r
a
t
o
r

d
e
v
i
c
e
.

n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
/
O
p
e
n

S
Y
N
O
P
S
I
S

e
r
r
o
r
=
O
p
e
n
D
e
v
i
e
(
"
n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
"
,

0,
I
G
R
e
q
u
e
s
t
,

0)
;

F
U
N
C
T
I
O
N

T
h
e
O
p
e
n
D
e
v
i
c
e
r
o
u
t
i
n
e
g
r
a
n
t
s

a
c
c
e
s
s

t
o
t
h
e
n
a
r
r
a
t
o
r

d
e
v
i
c
e
.

O
p
e
n
D
e
v
l
c
e
c
h
e
c
k
s
t
h
e
u
n
i
t

n
u
m
b
e
r
,

a
n
d

i
f

n
o
n
-
z
e
r
o
,

r
e
t
u
r
n
s

a
n
e
r
r
o
r

(
N
D
_
U
h
i
t
E
r
r
)

.
I
f
t
h
i
s

i
s
t
h
e

f
i
r
s
t
t
i
m
e
t
h
e
d
r
i
v
e
r

h
a
s
b
e
e
n

o
p
e
n
e
d
,

O
p
e
n
D
e
v
i
c
e
w
i
l
l

a
t
t
e
m
p
t
t
o

o
p
e
n
t
h
e

a
u
d
i
o

d
e
v
i
c
e
a
n
d

a
l
l
o
c
a
t
e
t
h
e
d
r
i
v
e
r
'
s

s
t
a
t
i
c
b
u
f
f
e
r
s
.

I
f
e
i
t
h
e
r

o
f
t
h
e
s
e
o
p
e
r
a
t
i
o
n
s

f
a
i
l
,

a
n
e
r
r
o
r

i
s
r
e
t
u
r
n
e
d

(
s
e
e
t
h
e

.
h
i

f
i
l
e
s

f
o
r
p
o
s
s
i
b
l
e
e
r
r
o
r
r
e
t
u
r
n

c
o
d
e
s
)

.
N
e
x
t
,

Q
p
e
n
D
e
v
i
c
e

(
d
o
n
e

f
o
r

a
l
l

o
p
e
n
s
,

n
o
t

j
u
s
t
t
h
e

f
i
r
s
t

o
n
e
)

i
n
i
t
i
a
l
i
z
e
s
t
h
e

u
s
e
r
'
s

I
G
R
e
q
u
e
s
t
b
l
o
c
k

(
I
G
R
B
)

.
D
e
f
a
u
l
t
v
a
l
u
e
s

f
o
r

s
e
x
,

r
a
t
e
,

p
i
t
c
h
,

p
i
t
c
h

m
o
d
e
,

s
a
n
p
l
i
n
g

f
r
e
q
u
e
n
c
y
,

a
n
d
m
o
u
t
h
s
a
r
e
s
e
t

i
n

t
h
e
a
p
p
r
o
p
r
i
a
t
e

f
i
e
l
d
s
o
f
t
h
e

I
G
R
B
.

N
o
t
e
t
h
a
t

i
f
u
s
e
r
s
w
i
s
h

t
o
u
s
e
n
o
n
-
d
e
f
a
u
l
t
v
a
l
u
e
s

f
o
r
t
h
e
s
e
p
a
r
a
s
,

t
h
e
v
a
l
u
e
s
m
u
s
t

b
e

s
e
t

a
f
t
e
r
t
h
e
o
p
e
n

i
s

d
o
n
e
.

C
p
e
n
D
e
v
i
c
e
t
h
e
n

a
s
s
i
o
j
i
s
a

p
s
e
u
d
o
-
u
n
i
t

n
u
m
b
e
r
t
o
t
h
e

I
G
R
B

f
o
r
u
s
e

i
n
s
y
n
c
h
r
o
n
i
z
i
n
g
r
e
a
d

a
n
d
w
r
i
t
e

r
e
q
u
e
s
t
s
.

S
e
e
t
h
e
r
e
a
d
c
o
m
m
a
n
d

f
o
r
m
o
r
e

d
e
t
a
i
l
s
.

F
i
n
a
l
l
y
,

O
p
e
n
D
e
v
i
c
e
s
t
o
r
e
s
t
h
e
d
e
v
i
c
e
n
o
d
e
p
o
i
n
t
e
r

i
n
t
h
e

I
G
R
B
a
n
d
c
l
e
a
r
s

t
h
e
d
e
l
a
y
e
d
e
x
p
u
n
g
e
b
i
t
.

I
N
P
U
T
S d
e
v
i
c
e
N
a
m
e

-
m
u
s
t
b
e

"
n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
"

u
n
i
t
N
u
m
b
e
r

-
m
u
s
t
b
e

0

I
G
R
e
q
u
e
s
t

-
t
h
e
u
s
e
r
'
s

I
G
R
B

(
n
e
e
d
n
o
t
b
e

i
n
i
t
i
a
l
i
z
e
d
)

f
l
a
g
s

-
n
o
t
u
s
e
d

R
E
S
U
L
T
S

I
G
R
B

f
i
e
l
d
s

r
a
t
e

p
i
t
c
h

m
o
d
e

s
e
x

m
o
u
t
h
s

-

s
a
m
p
f
r
e
q

v
o
l
u
m
e

-

s
e
t
:

•
1
5
0
w
o
r
d
s
/
m
i
n
u
t
e

-
1
1
0
H
z

-
N
a
t
u
r
a
l

•
M
a
l
e

•
O
f
f

-
2
2
2
0
0

-
6
4

(
m
a
x
)

e
r
r
o
r

-
s
a
m
e

a
s

i
o
J
B
r
r
o
r

f
i
e
l
d
o
f

I
O
R
B

S
E
E
A
L
S
O

D
e
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5
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.
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6

n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
/
R
e
a
d

N
A
M
E

n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
/
R
e
a
d

R
e
a
d

-
R
e
t
u
r
n

t
h
e
n
e
x
t

d
i
f
f
e
r
e
n
t
m
o
u
t
h
s
h
a
p
e

f
r
o
m
a
n

a
s
s
o
c
i
a
t
e
d
w
r
i
t
e

S
Y
N
O
P
S
I
S

S
t
a
n
d
a
r
d
d
e
v
i
c
e

c
o
m
m
a
n
d
.

S
e
e

D
o
I
O
/
S
e
n
d
l
O
.

F
U
N
C
T
I
O
N

T
h
e
r
e
a
d

c
o
m
m
a
n
d
o
f
t
h
e
n
a
r
r
a
t
o
r

d
e
v
i
c
e

r
e
t
u
r
n
s
m
o
u
t
h

s
h
a
p
e
s

t
o
t
h
e

u
s
e
r
.

T
h
e
s
h
a
p
e
r
e
t
u
r
n
e
d

i
s

g
u
a
r
a
n
t
e
e
d

t
o
b
e

d
i
f
f
e
r
n
t

f
r
o
m
t
h
e
p
r
e
v
i
o
u
s
l
y
r
e
t
u
r
n
e
d

s
h
a
p
e

(
a
l
l
o
w
i
n
g
u
p
d
a
t
i
n
g
t
o
b
e

d
o
n
e
o
n
l
y
w
h
e
n

s
o
m
e
t
h
i
n
g
h
a
s

c
h
a
n
g
e
d
)

.
E
a
c
h
r
e
a
d
r
e
q
u
e
s
t

i
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h

a
w
r
i
t
e
r
e
q
u
e
s
t
b
y
t
h
e
p
s
e
u
d
o
-
u
n
i
t
n
u
m
b
e
r

a
s
s
i
g
n
e
d
b
y

t
h
e
O
p
e
n
D
e
v
i
c
e

c
a
l
l
.

S
i
n
c
e
t
h
e

f
i
r
s
t

s
t
r
u
c
t
u
r
e

I
n

t
h
e
r
e
a
d
-
m
o
u
t
h

I
O
R
B

i
s
a
n
a
r
r
a
t
o
r

(
w
r
i
t
e
)

I
O
R
B
,

t
h
i
s

a
s
s
o
c
i
a
t
i
o
n

i
s
e
a
s
i
l
y
m
a
d
e
b
y
c
o
p
y
i
n
g
t
h
e

n
a
r
r
a
t
o
r

I
O
R
B

i
n
t
o
t
h
e
n
a
r
r
a
t
e
_
r
b

f
i
e
l
d

f
o
t
h
e
r
e
a
d

I
O
R
B
.

S
e
e
t
h
e

.
h
i

f
i
l
e
s
.

I
f
t
h
e
r
e

i
s
n
o
w
r
i
t
e

I
n
p
r
o
g
r
e
s
s

o
r

i
n
t
h
e
d
e
v
i
c
e

i
n
p
u
t

q
u
e
u
e
w
i
t
h
t
h
e
s
a
m
e
p
s
e
u
d
o
-

u
n
i
t

n
u
m
b
e
r

a
s
t
h
e
r
e
a
d

r
e
q
u
e
s
t
,

t
h
e
r
e
a
d
w
i
l
l
b
e

r
e
t
u
r
n
e
d
t
o
t
h
e
u
s
e
r
w
i
t
h

a
n
e
r
r
o
r
.

T
h
i
s

i
s

a
l
s
o

h
o
w
t
h
e
u
s
e
r
k
n
o
w
s

t
h
a
t

t
h
e
w
r
i
t
e
r
e
q
u
e
s
t
h
a
s

f
i
n
i
s
h
e
d
a
n
d

t
h
a
t
s
/
h
o
s
h
o
u
l
d
n
o
t

i
s
s
u
e
a
n
y
m
o
r
e

r
e
a
d
s
.

N
o
t
e

t
h
a
t

i
n
t
h
i
s

c
a
s
e
t
h
e
m
o
u
t
h

s
h
a
p
e
s
m
a
y

n
o
t
b
e
d
i
f
f
e
r
e
n
t

f
r
o
m
p
r
e
v
i
o
u
s
l
y
r
e
t
u
r
n
e
d

v
a
l
u
e
s
.

I
N
P
U
T
S I
O
R
B
w
i
t
h
t
h
e
n
a
r
r
a
t
o
r
_
r
b

s
t
r
u
c
t
u
r
e
c
o
p
i
e
d

f
r
o
m
t
h
e

a
s
s
o
c
i
a
t
e
d
w
r
i
t
e
r
e
q
u
e
s
t
e
x
e
c
p
t

f
o
r
:

i
o
j
f
e
s
s
a
g
e

-
m
a
s
s
a
g
e
p
o
r
t

f
o
r
r
e
a
d
r
e
q
u
e
s
t

i
o
_
C
o
n
i
n
a
n
d

-
C
M
D
.
J
t
E
A
D

i
o
j
r
r
o
r

-
0

w
i
d
t
h

-
0

h
e
i
g
h
t

-
0

R
E
S
U
L
T
S

I
O
R
B

f
i
e
l
d
s

s
e
t
:

w
i
d
t
h

-
m
o
u
t
h
w
i
d
t
h

i
n
m
i
l
l
i
m
e
t
e
r
s
/
3
.
6
7

(
d
i
v
i
s
i
o
n
d
o
n
e

f
o
r

s
c
a
l
i
n
g
)

h
e
i
g
h
t

-
m
o
u
t
h
h
e
i
g
h
t

i
n
m
i
l
l
i
m
e
t
e
r
s

s
h
a
p
e

-
c
o
m
p
r
e
s
s
e
d

f
o
r
m
o
f
m
o
u
t
h
s
h
a
p
e
s

(
i
n
t
e
r
n
a
l
u
s
e

o
n
l
y
)

S
E
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A
L
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r
i
t
e
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o
m
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n
d
.
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n
a
r
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t
o
r
.
d
e
v
i
c
e
/
R
e
s
e
t

N
M
S

R
e
s
e
t

-
R
e
s
e
t
t
h
e
d
e
v
i
c
e
t
o
a
k
n
o
w
n
s
t
a
t
e

S
Y
N
O
P
S
I
S

S
t
a
n
d
a
r
d
d
e
v
i
c
e
c
o
n
m
a
n
d
.

S
e
e
O
o
I
O
/
S
e
n
d
l
O
.

F
U
N
C
T
I
O
N

t
e
a
t
s

t
h
e
d
e
v
i
c
e
a
s
t
h
o
u
o
*

i
t
h
a
s

j
u
s
t
b
e

i
n
i
t
i
a
l
i
z
e
d
,

i
w
o
r
t
s

a
l
l
r
e
a
d
/
w
r
i
t
e
r
e
q
u
e
s
t
s
w
h
e
t
h
e
r

a
c
t
i
v
e
o
f
e
n
q
u
e
u
e
d
.

R
e
s
t
a
r
t
s
d
e
v
i
c
e

i
f

it
h
a
s
b
e
e
n

st
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.
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n
a
r
r
a
t
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r
.
d
e
v
i
c
e
/
S
t
a
r
t

N
A
M
E

S
t
o
p

-
S
t
o
p
s
t
h
e

d
e
v
i
c
e
.

S
t
a
r
t

-
R
e
s
t
a
r
t
s
t
h
e
d
e
v
i
c
e
a
f
t
e
r
S
t
o
p

S
Y
H
Q
P
S
I
S

S
t
a
n
d
a
r
d
d
e
v
i
c
e
c
o
m
m
a
n
d
s
.

S
e
e
D
o
I
O
/
S
e
n
d
I
O

F
U
N
C
T
I
O
N

S
t
o
p
I
O
h
a
l
t
s

t
h
e
c
u
r
r
e
n
t
l
y
a
c
t
i
v
e
s
p
e
e
c
h

(
i
f

a
n
y
)

a
n
d

p
r
e
v
e
n
t
s

a
n
y
q
u
e
u
e
d
r
e
q
u
e
s
t
s

f
r
o
m
s
t
a
r
t
i
n
g
.

S
t
a
r
t
I
O
r
e
s
t
a
r
t
s
t
h
e
c
u
r
r
e
n
t
l
y
a
c
t
i
v
e
s
p
e
e
c
h

(
i
f

a
n
y
)

a
n
d

a
l
l
o
w
s
q
u
e
u
e
d

r
e
q
u
e
s
t
t
o

s
t
a
r
t
.

I
N
P
U
T
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.
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o
m
n
a
n
d
=
O
O
j
S
T
G
P

o
r
O
C
J
S
T
A
R
T

R
E
S
U
L
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S
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O
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n
a
r
r
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t
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.
d
e
v
i
c
e
/
W
r
i
t
e

N
A
M
E

n
a
r
r
a
t
o
r
.
d
e
v
i
c
e
/
W
r
i
t
e

W
r
i
t
e

-
S
e
n
d
s
p
e
e
c
h
r
e
q
u
e
s
t
t
o
t
h
e
n
a
r
r
a
t
o
r

d
e
v
i
c
e

S
Y
N
O
P
S
I
S

S
t
a
n
d
a
r
d
d
e
v
i
c
e

c
o
m
n
a
n
d
.

S
e
e
D
o
I
O
/
S
e
n
d
l
O
.

F
U
N
C
T
I
O
N

P
e
r
f
o
r
m
s
t
h
e
s
p
e
e
c
h
r
e
q
u
e
s
t
.

I
f
t
h
e
r
e

i
s

a
n

a
s
s
o
c
i
a
t
e
d
r
e
a
d
r
e
q
u
e
s
t
o
n
t
h
e
d
e
v
i
c
e

i
n
p
u
t

q
u
e
u
e
,

w
r
i
t
e
w
i
l
l

r
e
m
o
v
e

i
t
a
n
d
r
e
t
u
r
n
a
n

i
n
i
t
i
a
l
m
o
u
t
h

s
h
a
p
e
t
o
t
h
e

u
s
e
r
.

N
o
t
e
t
h
a
t

i
f
y
o
u
a
r
e
g
o
i
n
g

t
o
b
e

d
o
i
n
g

r
e
a
d
s
,

t
h
e
m
o
u
t
h
s
p
a
r
a
m
e
t
e
r
m
u
s
t
b
e

s
e
t
t
o

1
.

I
N
P
U
T
S N
a
r
r
a
t
o
r

I
G
R
B

c
h
j
n
a
s
k
s

-

r
a
m
n
a
s
k
s

m
o
u
t
h
s

r
a
t
e

p
i
t
c
h

m
o
d
e

s
e
x

i
o
_
J
t
e
s
s
a
g
e

l
o
j
C
o
n
n
a
n
d

i
o
J
D
a
t
a

i
o
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-
p
o
i
n
t
e
r

t
o

l
i
t
e
r
a
l

s
t
r
i
n
g

"
p
a
r
a
l
l
e
i
.
d
e
v
i
c
e
"

u
n
i
t

-
i
g
n
o
r
e
d

i
o
R
e
q
u
e
s
t

-
p
o
i
n
t
e
r
t
o
a
n

i
o
R
e
q
u
e
s
t
b
l
o
c
k
o
f
s
i
z
e

i
o
J
J
x
t
P
a
r
S
i
z
e

(
s
e
e
p
a
r
a
l
l
e
l
.
!

f
o
r
s
i
z
e
/
d
e
f
i
n
i
t
i
o
n
)

t
o
b
e

i
n
i
t
i
a
l
i
z
e
d

b
y

t
h
e
O
p
e
n

r
o
u
t
i
n
e
.

N
O
T
E
u
s
e
o
f

i
o
_
J
>
a
r
F
l
a
g
s

(
s
e
e
F
U
N
C
T
I
O
N

a
b
o
v
e
)

H
f
f
C
R
T
A
N
T

II
I

i
o
R
e
q
u
e
s
t
b
l
o
c
k
M
U
S
T

(I
I)

b
e
o
f
s
i
z
e
i
o
J
x
t
P
a
r
S
i
z
e

II
I

f
l
a
g
s

-
i
g
n
o
r
e
d

R
E
S
U
L
T
S

D
O

-
-
p
o
i
n
t
e
r

t
o
t
h
e
d
e
v
i
c
e
n
o
d
e

E
r
r
o
r
—

i
f
t
h
e
O
p
e
n

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r
w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
q
p
e
n

f
a
i
l
e
d
,

t
h
e
n
t
h
e
E
r
r
o
r
w
i
l
l
b
e

n
o
n
-
z
e
r
o
.

D
e
c

3
1
7
:
0
4

1
9
8
5

p
a
r
a
l
l
e
l
.
d
o
c
P
a
g
e

8

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
Q
u
e
r
y

p
a
r
a
l
l
e
i
.
d
e
v
i
c
e
/
Q
u
e
r
y

N
A
M
E

Q
u
e
r
y
—

q
u
e
r
y
p
a
r
a
l
l
e
l
p
o
r
t
/
l
i
n
e
s
t
a
t
u
s

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
r
e
t
u
r
n
t
h
e
s
t
a
t
u
s

o
f
t
h
e
p
a
r
a
l
l
e
l
p
o
r
t

l
i
n
e
s
a
n
d

r
e
g
i
s
t
e
r
s
.

1
0
R
E
Q
U
E
S
T

i
o
_
J
t
a
s
s
a
g
e

l
o
J
D
e
v
i
c
e

i
o
J
J
h
i
t

i
o
j
C
o
m
n
a
n
d

m
n
J
t
e
p
l
y
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

P
D
C
M
D
_
Q
U
E
R
Y

(
O
A
)

R
E
S
U
L
T
S

i
o
j
S
t
a
t
u
s

B
I
T

A
C
T
I
V
E

F
U
N
C
T
I
O
N

0
l
o
w

p
r
i
n
t
e
r

s
e
l
e
c
t
e
d

1
l
o
w

p
a
p
e
r

o
u
t

2
l
o
w

p
r
i
n
t
e
r

i
n
b
u
s
y
t
o
g
g
l
e

3
-

r
e
a
d
=
0
,
w
r
i
t
e
=
l

4
-
7

r
e
s
e
r
v
e
d



D
e
c

3
1
7
:
0
4

1
9
8
5

p
a
r
a
l
l
e
l
.
d
o
c
P
a
g
o

9

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
R
e
a
d

R
e
a
d
—

r
e
a
d

i
n
p
u
t

f
r
o
m
p
a
r
a
l
l
e
l
p
o
r
t

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
R
e
a
d

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
c
a
u
s
e
s
a
s
t
r
e
a
m
o
f
c
h
a
r
a
c
t
e
r
s
t
o
b
e
r
e
a
d

f
r
o
m
t
h
e

p
a
r
a
l
l
e
l

I
/
O
r
e
g
i
s
t
e
r
.

T
h
e
n
u
m
b
e
r
o
f
c
h
a
r
a
c
t
e
r
s

i
s
s
p
e
c
i
f
i
e
d

i
n

i
o
_
J
«
n
g
t
h
,

u
n
l
e
s
s

-
1

i
s

u
s
e
d
,

i
n
w
h
i
c
h
c
a
s
e

i
n
p
u
t

i
s
r
e
a
d

u
n
t
i
l

a
n
E
O
F

i
s
r
e
a
d

(
c
u
r
r
e
n
t
l
y

0
x
0
0
)

.
I
f
n
o
r
e
a
d
r
e
q
u
e
s
t
h
a
s
b
e
e
n

p
e
n
d
i
n
g

i
n
p
u
t

(
i
.
e
.

h
a
n
d
s
h
a
k
e

r
e
q
u
e
s
t
)

i
s
n
o
t

a
c
k
n
o
w
l
e
d
g
e
d
.

1
0
R
E
Q
U
E
S
T

i
o
j
f
a
s
s
a
g
a

l
o
_
D
e
v
i
c
e

i
o
_
U
h
i
t

i
o
j
C
o
s
m
a
n
d

i
o
J
F
l
a
g
s

i
o
_
J
x
m
g
t
h

i
o
j
>
a
t
a

m
n
J
l
e
p
l
y
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

s
e
t
b
y
Q
p
e
n
D
e
v
i
c
e

s
e
t
b
y

G
j
p
e
n
D
e
v
i
c
e

C
M
D
J
t
E
A
D

I
0
F
_
Q
U
I
O
C

i
f
q
u
i
c
k

I
/
O
p
o
s
s
i
b
l
e
a
n
d
d
e
s
i
r
e
d

n
u
m
b
e
r
o
f
c
h
a
r
a
c
t
e
r
s

t
o

r
e
c
e
i
v
e
,

o
r

i
f
s
e
t

t
o

-
1
r
e
c
e
i
v
e
u
n
t
i
l

E
O
F

r
e
a
d

i
n

p
o
i
n
t
e
r
w
h
e
r
e
t
o
p
u
t
t
h
e

d
a
t
a
.

R
E
S
U
L
T
S

E
r
r
o
r
—

i
f
t
h
e
R
e
a
d

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r
w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
R
e
a
d

f
a
i
l
e
d
,

t
h
e
n
t
h
e
E
r
r
o
r

w
i
l
l
b
e

n
o
n
-
z
e
r
o
.

S
E
E
A
L
S
O

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
B
e
g
i
n
I
O
,

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
S
e
t
P
a
r
a
m
s

D
e
c

3
1
7
:
0
4

1
9
8
5

p
a
r
a
l
l
e
l
.
d
o
c
P
a
g
a

1
0

p
a
r
a
l
l
e
i
.
d
e
v
i
c
e
/
R
e
s
e
t

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
R
e
s
e
t

N
A
M
E

R
e
s
e
t
—

r
e
i
n
i
t
i
a
l
i
z
e
s
t
h
e
p
a
r
a
l
l
e
l
p
o
r
t

T
h
i
s

f
u
n
c
t
i
o
n
r
e
s
e
t
s
t
h
e
p
a
r
a
l
l
e
l
p
o
r
t

t
o

i
t
s

f
r
e
s
h
l
y

i
n
i
t
i
a
l
i
z
e
d

c
o
n
d
i
t
i
o
n
.

I
t
a
b
o
r
t
s

a
l
l

I
/
O
r
e
q
u
e
s
t
s
b
o
t
h
q
u
e
u
e
d

a
n
d
c
u
r
r
e
n
t

a
n
d

s
e
t
s
t
h
e
p
o
r
t
'
s

f
l
a
g
s
a
n
d
p
a
r
a
m
e
t
e
r
s
t
o
t
h
e
i
r
b
o
o
t
-
u
p
t
i
m
e

d
e
f
a
u
l
t

v
a
l
u
e
s
.

1
0
R
E
Q
U
E
S
T

i
o
_
M
a
s
s
a
g
e

i
o
j
t
o
v
i
c
e

i
o
_
U
n
i
t

i
o
j
C
o
m
m
a
n
d

m
n
J
l
e
p
l
y
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

C
M
D
_
J
t
E
S
E
T

R
E
S
U
L
T
S

E
r
r
o
r
—

i
f
t
h
e
R
e
s
e
t

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r
w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
R
e
s
e
t

f
a
i
l
e
d
,

t
h
e
n
t
h
e

E
r
r
o
r
w
i
l
l
b
e

n
o
n
-
z
e
r
o
.
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p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
S
e
t
P
a
r
a
n
s

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
S
e
t
P
a
r
a

N
A
M
E

S
e
t
P
a
r
a
n
s
—

c
h
a
n
g
e
p
a
r
a
m
e
t
e
r
s

f
o
r
t
h
e
p
a
r
a
l
l
e
l
p
o
r
t

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
a
l
l
o
w
s
t
h
e
c
a
l
l
e
r

t
o
c
h
a
n
g
e
p
a
r
a
m
e
t
e
r
s

f
o
r
t
h
e

p
a
r
a
l
l
e
l

p
o
r
t
.

I
t
w
i
l
l

d
i
s
a
l
l
o
w
c
h
a
n
g
e
s

i
f
a
n
y
r
e
a
d
s

o
r
w
r
i
t
e
s

a
r
e
a
c
t
i
v
e
o
r

q
u
e
u
e
d
.

T
h
e
E
o
f
N
o
d
e
b
i
t

o
f

l
o
j
S
e
r
F
l
a
g
s

c
a
n
b
e

s
e
t
/
r
e
s
e
t
w
i
t
h
o
u
t
a

c
a
l
l
t
o

S
e
t
p
a
r
a
m
s
.

T
h
e
S
h
a
r
e
d
b
i
t
o
f

l
o
J
S
e
r
F
l
a
g
s
p
e
r
t
a
i
n
s
t
o

G
j
p
e
n
D
e
v
i
c
e
c
a
l
l
s

o
n
l
y
.

A
L
L
O
T
H
E
R
P
A
R
A
-

M
E
I
E
R
S
C
A
N
O
N
L
Y
B
E
C
H
A
N
G
E
D
E
Y
T
H
E
S
E
T
P
A
R
A
K
S

F
U
N
C
T
I
O
N
.
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I
!
!
)

1
0
R
E
Q
U
E
S
T

i
o
_
M
e
s
s
a
g
a

i
o
_
P
e
v
i
c
e

l
o
_
U
n
i
t

i
o
j
C
o
o
n
a
n
d

N
O
T
E

D
e
c

3
1
7
:
0
4

1
9
8
5

p
a
r
a
l
l
e
l
.
d
o
c
P
a
g
e

1
2

p
a
r
a
l
l
e
i
.
d
e
v
i
c
e
/
S
t
a
r
t

N
A
M
E

p
a
r
a
l
l
e
i
.
d
e
v
i
c
e
/
S
t
a
r
t

I w k
N
O
T
E

n
U
t
e
p
l
y
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

s
e
t
b
y
Q
p
e
n
D
e
v
i
c
e

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

P
D
O
C
L
S
E
T
P
A
R
A
K
S

(
0
9
)

-
t
h
a
t
t
h
e

f
o
l
l
o
w
i
n
g

f
i
e
l
d
s

a
r
e

f
i
l
l
e
d
b
y
O
p
e
n

t
o
r
e
f
l
e
c
t
t
h
e
p
a
r
a
l
l
e
l

d
e
v
i
c
e
'
s
c
u
r
r
e
n
t

c
o
n
f
i
g
u
r
a
t
i
o
n
.

i
o
_
P
E
x
t
F
l
a
g
s

n
o
t
u
s
e
d

i
n

V
I
.
1

(
M
U
S
T
b
e

s
e
t

t
o

z
e
r
o
)

i
o
_
P
a
r
F
l
a
g
s

s
e
e
d
e
f
i
n
i
t
i
o
n

i
n
p
a
r
a
l
l
e
l
.
!

o
r
p
a
r
a
l
l
e
l
.
h

-
t
h
a
t
x
O
O
y
i
e
l
d
s
e
x
c
l
u
s
i
v
e

a
c
c
e
s
s
,

t
e
r
m
a
r
r
a
y

i
n
a
c
t
i
v
e
.

l
o
_
P
T
e
r
m
A
r
r
a
y

A
S
C
I
I

d
e
s
c
e
n
d
i
n
g
-
o
r
d
e
r
e
d
8
-
b
y
t
e
a
r
r
a
y
o
f

t
e
r
m
i
n
a
t
i
o
n

c
h
a
r
a
c
t
e
r
s
.

I
f

l
e
s
s
t
h
a
n
8

c
h
a
r
s

u
s
e
d
,

f
i
l
l

o
u
t

a
r
r
a
y
w
/
l
o
w
e
s
t
v
a
l
i
d
v
a
l
u
e
.

T
e
r
m
i
n
a
t
o
r
s

a
r
e
u
s
e
d
o
n
l
y

i
f
E
O
F
M
D
D
E
b
i
t

o
f

i
o
J
P
a
r
f
l
a
g
s

i
s

s
e
t
.

(
e
.
g
.

x
5
1
2
F
0
4
0
3
0
3
0
3
0
3
0
3

)

T
h
i
s

f
i
e
l
d

i
s

f
i
l
l
e
d
o
n

O
j
p
e
n
D
e
v
i
c
e
o
n
l
y

i
f
t
h
e

E
O
F
M
O
D
E
b
i
t

i
s

s
e
t
.

R
E
S
U
L
T
S

E
r
r
o
r
—

i
f
t
h
e
S
e
t
P
a
r
a
m
s

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r

w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
S
e
t
P
a
r
a
m
s

f
a
i
l
e
d
,

t
h
e
n

t
h
e
E
r
r
o
r

w
i
l
l
b
e

n
o
n
-
z
e
r
o
.

S
t
a
r
t
—

r
e
s
t
a
r
t
p
a
u
s
e
d

I
/
O
o
v
e
r

t
h
e
p
a
r
a
l
l
e
l
p
o
r
t

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
r
e
s
t
a
r
t
s

t
h
e
c
u
r
r
e
n
t

I
/
O

a
c
t
i
v
i
t
y
o
n
t
h
e
p
a
r
a
l
l
e
l

p
o
r
t
b
y
r
e
a
c
t
i
v
a
t
i
n
g
t
h
e
h
a
n
d
s
h
a
k
i
n
g

s
e
q
u
e
n
c
e
.

1
0
R
E
Q
U
E
S
T

l
o
_
H
e
s
s
a
g
e

i
o
_
P
e
v
i
c
e

i
o
_
U
n
i
t

i
o
_
C
o
o
m
a
n
d

m
n
J
t
e
p
l
y
P
o
r
t

i
n
i
t
i
a
l
i
z
e
d

s
e
t
b
y
C
^
e
n
D
e
v
i
c
e

s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

C
M
D
_
S
T
A
R
T

R
E
S
U
L
T
S

E
r
r
o
r

-
-

i
f
t
h
e
S
t
a
r
t

s
u
c
c
e
d
e
d
,

t
h
e
n

E
r
r
o
r
w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
S
t
a
r
t

f
a
i
l
e
d
,

t
h
e
n
t
h
e
E
r
r
o
r

w
i
l
l
b
e

n
o
n
-
z
e
r
o
.

S
E
E
A
L
S
O

p
a
r
a
l
l
e
l
.
d
e
v
i
c
e
/
S
t
o
p
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c
u
r
r
e
n
t

a
c
t
i
v
i
t
y
o
n
t
h
e
p
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r
a
l
l
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r
t

F
U
N
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I
O
N
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s
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n
c
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t
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c
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t
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c
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c
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c
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p
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c
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c
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c
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b
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b
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c
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l
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c
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c
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b
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c
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c
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c
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c
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c
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c
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b
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c
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n
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c
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c
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b
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c
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p
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e
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c
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c
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p
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h
e
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b
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p
r
i
n
t
e
r

l
i
m
i
t
s

o
r
t
h
e

c
o
n
f
i
g
u
r
a
t
i
o
n

l
i
m
i
t
s
,

w
h
i
c
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l
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b
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b
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c
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i
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c
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p
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c
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c
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c
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p
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i
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i
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c
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c
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e
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M
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t
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o
n
g
w
o
r
d
s
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h
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c
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b
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S
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c
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e
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i
e
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c
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.
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c
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c
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n
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u
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c
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p
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b
u
f
f
e
r
a
n
y
r
e
p
o
r
t
s
w
a
i
t
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t
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r
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u
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s
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s
.
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c
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e
p
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t
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e
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c
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i
b
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e

p
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e
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e
t
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y
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e
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l
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c
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e
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n
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i
c
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t
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f
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c
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b
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1
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r
a
w
i
n
p
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P
a
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c
o
n
s
o
l
e
.
d
e
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i
c
e
/
O
)
p
e
n
D
e
v
i
c
e

N
A
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E

c
o
n
s
o
l
e
.
d
e
v
i
c
e
/
O
j
p
e
n
D
e
v
i
c
e

G
j
p
e
n
D
e
v
i
c
e

-
a
r
e
q
u
e
s
t

t
o
o
p
e
n

a
C
o
n
s
o
l
e
d
e
v
i
c
e

S
Y
N
O
P
S
I
S

C
j
p
e
n
D
a
v
i
c
e
(
"
c
o
n
s
o
l
e
.
d
e
v
i
c
e
"
,

u
n
i
t
,

I
C
R
e
q
u
e
s
t
,

0)

F
U
N
C
T
I
O
N

T
h
e
o
p
e
n
r
o
u
t
i
n
e
g
r
a
n
t
s

a
c
c
e
s
s
t
o

a
d
e
v
i
c
e
.

T
h
e
r
e
a
r
e
t
w
o

f
i
e
l
d
s

i
n
t
h
e

i
O
R
o
q
u
e
s
t
b
l
o
c
k

t
h
a
t
w
i
l
l
b
e

f
i
l
l
e
d

i
n
:

t
h
e

I
O
l
P
E
V
I
C
E

f
i
e
l
d
a
n
d
p
o
s
s
i
b
l
y
t
h
e

I
O
_
U
N
I
T

f
i
e
l
d
.

T
h
i
s
o
p
e
n
c
o
m
m
a
n
d
d
i
f
f
e
r
s

f
r
o
m
m
o
s
t

o
t
h
e
r

d
e
v
i
c
e
o
p
e
n

c
o
m
m
a
n
d
s

i
n

t
h
a
t

i
t

r
e
q
u
i
r
e
s

s
o
m
e

i
n
f
o
r
m
a
t
i
o
n

t
o
b
e

s
u
p
p
l
i
e
d

i
n
t
h
e

I
O
J
J
A
I
A

f
i
e
l
d

o
f
t
h
e

i
O
R
e
q
u
e
s
t
b
l
o
c
k
.

T
h
i
s

i
n
i
t
i
a
l
i
z
a
t
i
o
n

i
n
f
o
r
m
a
t
i
o
n

s
u
p
p
l
i
e
s
t
h
e
w
i
n
d
o
w
t
h
a
t

i
s
u
s
e
d
b
y
t
h
e
c
o
n
s
o
l
e

d
e
v
i
c
e

f
o
r

o
u
t
p
u
t
.

T
h
e
u
n
i
t
n
u
m
b
e
r

t
h
a
t

i
s
a
s
t
a
n
d
a
r
d
p
a
r
a
m
e
t
e
r

f
o
r

a
n
o
p
e
n

c
a
l
l

i
s
u
s
e
d
s
p
e
c
i
a
l
l
y
b
y

t
h
i
s

d
e
v
i
c
e
.

A
u
n
i
t

o
f

-
1

i
n
d
i
c
a
t
e
s
t
h
a
t

n
o

a
c
t
u
a
l
c
o
n
s
o
l
e

i
s
t
o
b
e

o
p
e
n
e
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,

a
n
d

i
s
u
s
e
d
t
o
g
o
t
a

p
o
i
n
t
e
r

t
o
t
h
e

d
e
v
i
c
e

l
i
b
r
a
r
y
v
e
c
t
o
r
.

A
u
n
i
t

o
f
z
e
r
o
b
i
n
d
s

t
h
e
s
u
p
p
l
i
e
d
w
i
n
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n
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e
c
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n
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o
l
e
.

S
h
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r
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n
g
a
c
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n
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o
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m
u
s
t
b
e
d
o
n
e

a
t

a
l
e
v
e
l
h
i
g
h
e
r
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h
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n
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h
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i
c
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.

T
h
e
r
e
a
r
e
n
o

o
t
h
e
r
v
a
l
i
d
u
n
i
t

n
u
m
b
e
r
s
.
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s
t
r
u
c
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i
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b
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b
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p
p
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d

i
f
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h
e
O
p
e
n
D
e
v
l
c
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v
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.
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b
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c
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c
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c
l
a
s
s
e
s

c
o
n
s
o
l
e
.
d
e
v
i
c
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a
w
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N
O
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a
c
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=
R
a
w
K
e
y
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o
n
v
e
r
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e
v
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,

b
u
f
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l
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n
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k
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I I
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c
o
n
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l
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D
e
v

A
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A
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A
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A
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F
U
N
C
T
I
O
N

T
h
i
s
c
o
n
s
o
l
e

f
u
n
c
t
i
o
n
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o
n
v
e
r
t
s

i
n
p
u
t
e
v
e
n
t
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o
f
t
y
p
e

I
E
C
L
A
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S
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*
A
W
K
E
Y
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o
A
N
S
I
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y
t
e
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b
a
s
e
d
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n
t
h
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y
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a
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a
n
d

p
l
a
c
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s

t
h
e
r
e
s
u
l
t

i
n
t
o
t
h
e
b
u
f
f
e
r
.

I
N
P
U
T
S e
v
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n
t

-
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n

I
n
p
u
t
E
v
e
n
t

s
t
r
u
c
t
u
r
e
p
o
i
n
t
e
r
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b
u
f
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e
r

-
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b
y
t
e
b
u
f
f
e
r

l
a
r
g
e
e
n
o
u
g
h
t
o
h
o
l
d

a
l
l

a
n
t
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c
i
p
a
t
e
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h
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r
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c
t
e
r
s
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n
e
r
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y
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c
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n
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n
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-
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a
x
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m
u
m
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n
t
i
c
i
p
a
t
i
o
n
,
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.
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h
e
b
u
f
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r
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b
y
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e
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y
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p

-
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K
e
y
M
a
p
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r
u
c
t
u
r
e
p
o
i
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r
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r
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l
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l
t
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n
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l
e
d
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i
c
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k
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y
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p
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b
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o
J
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e
v
i
c
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o
f
t
h
e
c
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n
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c
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c
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a
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n
u
m
b
e
r
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f
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h
a
r
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c
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s
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r
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t
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c
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c
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c
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e
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r
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c
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b
u
f
f
e
r

a
r
e
v
a
l
i
d
.

N
O
T
E
S

T
h
i
s

f
u
n
c
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c
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c
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c
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p
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c
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n
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c
e
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q
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D
e
v
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e
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n
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e
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d
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i
c
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"
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-
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,

i
O
R
e
q
u
e
s
t
,
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,
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n
d
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h
e
n
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r
a
b

t
h
e
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o
j
>
e
v
i
c
e

f
i
e
l
d
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u
t

o
f
t
h
e

I
O
R
e
q
u
e
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t
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s
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h
e
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i
b
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e
c
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r
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p
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t

f
r
o
m
t
h
e
k
e
y
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F
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N
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I
O
N

R
e
a
d
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h
e
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e
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n
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u
t
,

g
e
n
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r
a
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y

f
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o
m
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e
y
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o
a
r
d
.

T
h
e

f
o
r
m
o
f

t
h
i
s

i
n
p
u
t

i
s

a
s

a
n
A
N
S
I

b
y
t
e

s
t
r
e
a
m
:

i
.
e
.

e
i
t
h
e
r
A
S
C
I
I

t
e
x
t

o
r

c
o
n
t
r
o
l

s
e
q
u
e
n
c
e
s
.
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w
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n
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u
t
e
v
e
n
t
s

r
e
c
e
i
v
e
d
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y
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h
e

c
o
n
s
o
l
e
d
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v
i
c
e
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a
n
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e

s
e
l
e
c
t
i
v
e
l
y

f
i
l
t
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r
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d
v
i
a
t
h
e

S
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E
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n
d
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E
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o
n
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r
o
l
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e
q
u
e
n
c
e
s
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s
e
e
t
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e
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r
i
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e
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o
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n
d
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e
y
s

a
r
e
c
o
n
v
e
r
t
e
d

v
i
a

t
h
e
k
e
y
m
a
p

a
s
s
o
c
i
a
t
e
d
w
i
t
h

t
h
e

u
n
i
t
,

w
h
i
c
h

i
s
m
o
d
i
f
i
e
d

w
i
t
h
A
s
k
K
e
y
M
a
p

a
n
d
S
e
t
K
e
y
M
a
p

I
f
,

f
o
r
e
x
a
m
p
l
e
,

r
a
w
k
e
y
c
o
d
e
s
h
a
d
b
e
e
n
e
n
a
b
l
e
d
b
y
w
r
i
t
i
n
g

<
C
S
I
>
l
s

t
o

t
h
e
c
o
n
s
o
l
e

(
w
h
e
r
e

<
C
S
I
>

i
s

$
9
B
o
r

E
s
c
[
)
,

k
e
y
s

w
o
u
l
d

r
e
t
u
r
n
r
a
w
k
e
y
c
o
d
e
r
e
p
o
r
t
s
w
i
t
h
t
h
e

i
n
f
o
r
m
a
t
i
o
n

f
r
o
m

t
h
e

i
n
p
u
t
e
v
e
n
t

i
t
s
e
l
f
,

i
n
t
h
e

f
o
r
m
:

<
C
S
I
>
1
;
0;

<
k
e
y
c
o
d
e
>
;
<
q
u
a
l
i
f
l
e
r
s
>
;
0;

0;
<
s
e
c
o
n
d
s
>
;
<
m
i
c
r
o
s
e
c
o
n
d
s
>
q

I
f
t
h
e
r
e

i
s
n
o
p
e
n
d
i
n
g

i
n
p
u
t
,

t
h
i
s
c
o
m
m
a
n
d
w
i
l
l

n
o
t
b
e

s
a
t
i
s
f
i
e
d
,

b
u
t

i
f
t
h
e
r
e

i
s
s
o
m
e

i
n
p
u
t
,

b
u
t
n
o
t

a
s
m
u
c
h

a
s
c
a
n

f
i
l
l

I
O
L
U
E
N
C
T
H
,

t
h
e
r
e
q
u
e
s
t
w
i
l
l
b
e
s
a
t
i
s
f
i
e
d
w
i
t
h
t
h
e

i
n
p
u
t

c
u
r
r
e
n
t
l
y

a
v
a
i
l
a
b
l
e
.
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R
E
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E
S
T
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o
j
t
e
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s
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g
e
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n
_
*
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

i
o
j
>
a
v
i
c
e

p
r
e
s
e
t
b
y

t
h
e

c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

i
o
.
U
n
i
t

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l
t
o
O
j
x
m
D
e
v
i
c
e
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o
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C
o
n
m
a
n
d

C
M
D
_
£
E
A
D

i
o
_
F
l
a
g
s

I
O
F
_
Q
U
I
C
K

i
f
q
u
i
c
k

I
/
O
p
o
s
s
i
b
l
e
,

e
l
s
e
z
e
r
o

i
o
_
J
,
e
n
g
t
h

s
i
z
e
o
f
(
'
b
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h
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p
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i
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r
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r
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i
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c
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c
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b
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i
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p
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i
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p
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i
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e
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c
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i
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u
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u
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r
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r
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c
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c
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d
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h
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n
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i
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i
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h
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p
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p
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c
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c
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p
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c
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i
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c
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b
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i
e
l
d
a
n
d
t
h
e

I
O
_
U
N
I
T

f
i
e
l
d
.

D
i
e
d
e
v
i
c
e
o
p
e
n
c
o
u
n
t
w
i
l
l
b
e

i
n
c
r
e
m
e
n
t
e
d
.

T
h
e
d
e
v
i
c
e

c
a
n
n
o
t

b
e
e
x
p
u
n
g
e
d

u
n
l
e
s
s
t
h
i
s
o
p
e
n

i
s
m
a
t
c
h
e
d
b
y

a
C
l
o
s
e

d
e
v
i
c
e
.

R
E
S
U
L
T
S

I
f
t
h
e
o
p
e
n
w
a
s

u
n
s
u
c
c
e
s
s
f
u
l
,

I
Q
J
R
R
C
R

w
i
l
l
b
e

s
e
t
,

I
O
_
U
N
I
T

a
n
d

I
O
J
D
E
V
I
C
E

w
i
l
l

n
o
t
b
e

v
a
l
i
d
.

i
n
p
u
t
.
d
e
v
i
c
e
/
O
p
e
n



D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
v
i
n
p
u
t
.
d
o
c
P
a
g
e

2
1

i
n
p
u
t
.
d
e
v
i
c
e
/
R
e
m
H
a
n
d
l
e
r

i
n
p
u
t
.
d
s
v
l
o
e
/
R
e
n
i
l
a
n
d
l
e
r

R
e
n
H
a
n
d
l
e
r

-
r
e
m
o
v
e
a
n

i
n
p
u
t
h
a
n
d
l
e
r

f
r
o
m
t
h
e
d
e
v
i
c
e

F
U
N
C
T
I
O
N

a
f
u
n
c
t
i
o
n
p
r
e
v
i
o
u
s
l
y
a
d
d
e
d
t
o
t
h
e

l
i
s
t
o
f
h
a
n
d
l
e
r

f
u
n
c
t
i
o
n
s
.

I
O
R
E
Q
U
E
S
T

i
o
j
f
a
s
s
a
g
e

m
J
t
e
p
l
y
P
o
r
t

s
e
t

l
o
j
t
a
v
i
c
e

p
r
e
s
e
t
b
y
q
p
e
n
D
e
v
i
c
e

i
o
_
U
n
i
t

p
r
e
s
e
t
b
y
q
p
e
n
D
e
v
i
c
e

l
o
j
C
o
s
m
a
n
d

I
N
D
_
J
t
E
M
H
A
N
D
L
E
R

l
o
J
O
a
t
a

a
p
o
i
n
t
e
r
t
o
t
h
e

I
n
t
e
r
r
u
p
t

s
t
r
u
c
t
u
r
e
.

N
O
T
E
S

T
h
i
s
c
o
a
m
a
n
d

i
s
n
o
t

i
m
n
a
d
i
a
t
e

D
a
e

3
1
7
:
0
4

1
9
8
5

r
a
v
i
n
p
u
t
.
d
o
c
P
a
g
e

2
2

I
n
p
u
t
.
d
e
v
i
c
e
/
R
e
s
e
t

N
A
M
E

R
e
s
e
t

-
r
e
s
e
t
t
h
e

i
n
p
u
t

i
n
p
u
t
.
d
e
v
i
c
e
/
R
e
s
e
t

F
U
N
C
T
I
O
N

R
e
s
e
t

r
e
s
e
t
s
t
h
e
k
e
y
b
o
a
r
d
d
e
v
i
c
e
w
i
t
h
o
u
t

d
e
s
t
r
o
y
i
n
g
h
a
n
d
l
e
s

t
o
t
h
e

o
p
e
n

d
e
v
i
c
e
.

1
0
R
E
Q
U
E
S
T

i
o
_
J
f
B
s
s
a
g
»

i
o
J
D
o
v
l
c
e

i
o
_
U
n
i
t

i
o
j
C
o
m
n
a
n
d

i
o
^
F
l
a
g
s

m
J
t
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
q
p
e
n
D
e
v
i
c
e

C
M
U
t
E
S
E
T

I
0
B
_
Q
U
I
O
C
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e



D
o
c

3
1
7
:
0
4

1
9
8
5

r
a
v
i
n
p
u
t
.
d
o
c
P
a
g
e

2
3

i
n
p
u
t
.
d
e
v
i
c
e
/
S
e
t
M
P
o
r
t

K
A
M
E

S
e
t
l
f
f
o
r
t

-
s
e
t
t
h
e
c
u
r
r
e
n
t
m
o
u
s
e
p
o
r
t

i
n
p
u
t
.
d
e
v
i
c
o
/
S
e
t
M
P
o
r
t

F
U
N
C
T
I
O
N

T
h
i
s
c
o
u
n
a
n
d
s
e
t
s
t
h
e
g
a
m
a
p
o
r
t
p
o
r
t

a
t
w
h
i
c
h
t
h
e
m
o
u
s
e

i
s

c
o
n
n
e
c
t
e
d
.

1
0
R
E
Q
U
E
S
T

i
o
_
H
e
s
s
a
g
a

i
o
J
>
e
v
l
c
e

i
o
.
U
n
i
t

i
o
j
C
o
m
n
a
n
d

i
o
_
J
l
a
g
s

i
o
_
X
e
n
g
t
h

i
o
J
D
a
t
a

r
a
a
_
J
t
e
p
l
y
P
o
r
t
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

I
N
D
J
S
E
1
M
P
G
R
T

I
O
B
L
Q
U
I
C
K
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

1 a
p
o
i
n
t
e
r

t
o
a
b
y
t
e
t
h
a
t

i
s
e
i
t
h
e
r

0
o
r

1
,

i
n
d
i
c
a
t
i
n
g
t
h
a
t
m
o
u
s
e

i
n
p
u
t
s
h
o
u
l
d
b
e
o
b
t
a
i
n
e
d

f
r
o
m
e
i
t
h
e
r
t
h
e

l
e
f
t
o
r
r
i
g
h
t

c
o
n
t
r
o
l
l
e
r
p
o
r
t
,

r
e
s
p
e
c
t
i
v
e
l
y
.

D
a
e

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

2
4

i
n
p
u
t
.
d
e
v
i
c
e
/
S
e
t
M
T
r
i
g

N
A
M
E

i
n
p
u
t
.
d
e
v
i
c
e
/
S
e
t
M
I
r
i
g

S
e
t
M
T
r
i
g

-
s
e
t
t
h
e
c
o
n
d
i
t
i
o
n
s

f
o
r

a
m
o
u
s
e
p
o
r
t

r
e
p
o
r
t

F
U
N
C
T
I
O
N

T
h
i
s
c
o
m
n
a
n
d

s
e
t
s
w
h
a
t

c
o
n
d
i
t
i
o
n
s
m
i
s
t
b
e
n
e
t
b
y
a
m
o
u
s
e

b
e
f
o
r
e
a
p
e
n
d
i
n
g
R
e
a
d

r
e
q
u
e
s
t
w
i
l
l
b
e

s
a
t
i
s
f
i
e
d
.

T
h
e
t
r
i
g
g
e
r

s
p
e
c
i
f
i
c
a
t
i
o
n

i
s
t
h
a
t

u
s
e
d
b
y
t
h
e
g
a
m
e
p
o
r
t

d
e
v
i
c
e
.

1
0
R
E
Q
U
E
S
T

i
o
j
f
a
s
s
a
g
a

n
r
u
R
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

i
o
j
f
e
v
i
c
e

p
r
e
s
e
t
b
y

t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

i
o
J
J
n
i
t

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

i
o
_
C
o
n
n
i
a
n
d

I
N
D
_
S
E
T
T
R
I
G
G
E
R

i
o
_
F
l
a
g
s

I
O
B
L
Q
U
I
O
C

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

i
o
_
L
e
n
g
t
h

.
s
i
z
e
o
f
(
g
a
m
a
p
o
r
t
T
r
i
g
g
e
r
)

i
o
^
D
a
t
a

a
s
t
r
u
c
t
u
r
e
o
f
t
y
p
e
G
e
m
e
p
o
r
t
T
r
i
g
g
a
r
,

w
h
i
c
h

h
a
s

t
h
e

f
o
l
l
o
w
i
n
g
e
l
e
m
e
n
t
s

o
p
t
J
C
e
y
s

-

G
P
T
B
_
D
O
W
N
K
E
Y
S

s
e
t

i
f
b
u
t
t
o
n

d
o
w
n
t
r
a
n
s
i
t
i
o
n
s

t
r
i
g
g
e
r

a
r
e
p
o
r
t
,

a
n
d
C
P
T
B
_
U
P
K
E
Y
S

s
e
t

i
f
b
u
t
t
o
n
u
p

t
r
a
n
s
i
t
i
o
n
s

t
r
i
g
g
e
r

a
r
e
p
o
r
t

9
p
t
_
T
i
m
e
o
u
t

-

a
t
i
m
e

w
h
i
c
h
,

i
f
e
x
c
e
e
d
e
d
,

t
r
i
g
g
e
r
s

a
r
e
p
o
r
t
;

m
e
a
s
u
r
e
d

i
n
v
e
r
t
i
c
a
l
b
l
a
n
k

u
n
i
t
s

(
6
0
/
s
e
c
)

g
p
t
J
C
D
e
l
t
a

-

a
d
i
s
t
a
n
c
e

i
n
x

w
h
i
c
h
,

i
f

e
x
c
e
e
d
e
d
,

t
r
i
g
g
e
r
s

a
r
e
p
o
r
t

g
p
t
_
Y
D
e
l
t
a

-

a
d
i
s
t
a
n
c
e

i
n
x

w
h
i
c
h
,

i
f

e
x
c
e
e
d
e
d
,

t
r
i
g
g
e
r
s

a

r
e
p
o
r
t



D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

2
5

I
n
p
u
t
.
d
e
v
l
c
e
/
S
e
t
K
T
y
p
e

K
A
N
E

I
n
p
u
t
.
d
e
v
l
c
e
/
S
e
t
M
i
y
p
e

S
e
t
M
T
y
p
e

-
s
e
t

t
h
e
c
u
r
r
e
n
t
m
o
u
s
e
p
o
r
t

c
o
n
t
r
o
l
l
e
r
t
y
p
e

F
U
N
C
T
I
O
N

I
b
i
s

c
o
m
m
a
n
d
s
e
t
s
t
h
e
t
y
p
e
o
f
d
e
v
i
c
e
a
t
t
h
e
m
o
u
s
e
p
o
r
t
,

s
o

t
h
e
s
i
g
n
a
l
s

a
t

t
h
e
p
o
r
t
m
a
y
b
e
p
r
o
p
e
r
l
y

I
n
t
e
r
p
r
e
t
e
d
.

1
0
R
E
Q
U
E
S
T

l
o
_
J
l
e
s
s
a
g
e

m
n
J
t
e
p
l
y
P
o
r
t
s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
n
o
t
p
o
s
s
i
b
l
e

l
o
j
t
o
v
l
c
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
q
p
e
n
D
e
v
l
c
e

l
o
.
U
h
l
t

p
r
e
s
e
t

fa
y
t
h
e
c
a
l
l
t
o
q
p
e
n
D
e
v
l
c
e

l
o
.
C
o
m
m
a
n
d

I
N
D
_
S
E
T
M
T
X
P
E

i
o
_
F
l
a
g
s

I
O
B
j
Q
U
I
C
K
s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
p
o
s
s
i
b
l
e

i
o
^
L
e
n
g
t
h

l
*
^

l
o
_
0
a
t
a

t
h
e
a
d
d
r
e
s
s
o
f
t
h
e
b
y
t
e
v
a
r
i
a
b
l
e
d
e
s
c
r
i
b
i
n
g

t
h
e
c
o
n
t
r
o
l
l
e
r

t
y
p
e
,

a
s
p
e
r

t
h
e
e
q
u
a
t
e
s

I
n

t
h
e
g
a
m
e
p
o
r
t

I
n
c
l
u
d
e

f
i
l
e

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

2
6

I
n
p
u
t
.
d
e
v
l
c
e
/
S
e
t
P
e
r
i
o
d

i
n
p
u
t
.
d
s
v
l
c
e
/
S
e
t
P
e
r
l
o
d

N
A
M
E

S
e
t
P
e
r
l
o
d

-
s
e
t
t
h
e
k
e
y

r
e
p
e
a
t
p
e
r
i
o
d

F
U
N
C
T
I
O
N

T
h
i
s
c
o
m
m
a
n
d

s
e
t
s
t
h
e
p
e
r
i
o
d

a
t
w
h
i
c
h
a
r
e
p
e
a
t
i
n
g
k
e
y

r
e
p
e
a
t
s
.

T
h
i
s

c
o
m
m
a
n
d

a
l
w
a
y
s
e
x
e
c
u
t
e
s

I
m
m
e
d
i
a
t
e
l
y
.

1
0
R
E
Q
U
E
S
T

-
a
t
l
m
e
r
e
q
u
e
s
t

l
o
j
f
e
s
s
a
g
e

m
n
J
t
e
p
l
y
P
o
r
t

s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
n
o
t
p
o
s
s
i
b
l
e

l
o
j
t
a
v
l
c
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
l
c
o

i
o
_
U
n
i
t

p
r
e
s
e
t

bj
r
t
h
e
c
a
l
l

t
o
Q
p
e
n
D
e
v
l
c
e

l
o
j
C
o
m
m
a
n
d

I
N
D
l
S
E
T
P
E
R
I
O
D

l
o
J
F
l
a
g
s

I
0
B
.
Q
U
I
O
C
s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
p
o
s
s
i
b
l
e

l
o
.
t
v
j
S
e
c
s

t
h
e
r
e
p
e
a
t
p
e
r
i
o
d
s
e
c
o
n
d
s

i
o
_
t
v
_
M
l
c
r
o

t
h
e
r
e
p
e
a
t
p
e
r
i
o
d
m
i
c
r
o
s
e
c
o
n
d
s



I

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

2
7

I
n
p
u
t
.
d
e
v
i
c
e
/
S
e
t
T
h
r
e
s
h

I
n
p
u
t
.
d
e
v
l
c
e
/
S
e
t
l
h
r
e
s
h

H
A
K
E

S
e
t
T
h
r
e
s
h

-
s
e
t
t
h
e
k
e
y
r
e
p
e
a
t
t
h
r
e
s
h
o
l
d

F
U
N
C
T
I
O
N

T
h
i
s
c
o
c
m
n
d

s
e
t
s
t
h
e
t
i
m
e
t
h
a
t
a
k
e
y
m
u
s
t
b
e
h
e
l
d

d
o
w
n
b
e
f
o
r
e

I
t
c
a
n

r
e
p
e
a
t
.

T
h
e
r
e
p
e
a
t
a
b
i
l
i
t
y
o
f

a
k
e
y
m
a
y
b
e

r
e
s
t
r
i
c
t
e
d

(
a
s
,

f
o
r

e
x
a
m
p
l
e
,

a
r
e
t
h
e
s
h
i
f
t

k
e
y
s
)
.

T
h
i
s

c
o
m
m
a
n
d

a
l
w
a
y
s
e
x
e
c
u
t
e
s

I
m
m
e
d
i
a
t
e
l
y
.

1
0
R
E
Q
U
E
S
T

-
a
t
l
m
e
r
e
q
u
e
s
t

l
O
L
j
f
a
s
s
a
g
a

m
n
J
R
e
p
l
y
P
o
r
t

s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
n
o
t
p
o
s
s
i
b
l
e

l
o
_
J
)
e
v
l
c
e

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
Q
p
e
n
D
e
v
l
c
e

l
o
.
U
h
l
t

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
q
p
e
n
D
e
v
l
c
e

l
o
j
C
o
m
m
a
n
d

I
N
D
j
S
E
T
T
H
R
E
S
H

l
o
^
l
a
g
s

I
O
B
L
Q
U
I
O
C
s
e
t

I
f
q
u
i
c
k

I
/
O

I
s
p
o
s
s
i
b
l
e

i
o
_
t
v
_
S
e
c
s

t
h
e
t
h
r
e
s
h
o
l
d

s
e
c
o
n
d
s

i
o
_
t
v
_
M
i
c
r
o

t
h
e
t
h
r
e
s
h
o
l
d
m
i
c
r
o
s
e
c
o
n
d
s

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
l
n
p
u
t
.
d
o
c
P
a
g
e

2
8

i
n
p
u
t
.
d
e
v
i
c
e
/
S
t
a
r
t

N
A
M
E

S
t
a
r
t

-
r
e
s
t
a
r
t

a
f
t
e
r

s
t
o
p

F
U
N
C
T
I
O
N

S
t
a
r
t
r
e
s
t
a
r
t
s

t
h
e
u
n
i
t

a
f
t
e
r

a
s
t
o
p

c
o
m
m
a
n
d
.

I
n
p
u
t
.
d
e
v
i
c
e
/
S
t
a
r
t

1
0
R
E
Q
U
E
S
T

i
o
j
f
e
s
s
a
g
e

i
o
j
t
e
v
i
c
e

i
o
_
U
n
l
t

l
o
_
_
C
o
m
n
a
n
d

i
o
^
F
l
a
g
s

n
n
J
t
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
O
p
e
n
D
o
v
i
c
e

C
M
D
_
S
T
A
R
T

I
O
B
.
Q
U
I
C
K
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e



i
n
p
u
t
.
d
e
v
i
c
e
/
W
r
i
t
e
E
v
e
n
t

I

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
l
n
p
u
t
.
d
o
c
P
a
g
e

2
9

I
n
p
u
t
.
d
e
v
i
c
e
/
W
r
i
t
e
E
v
e
n
t

N
A
M
E

W
r
i
t
e
E
v
e
n
t

-
p
r
o
p
a
g
a
t
e

i
n
p
u
t
e
v
e
n
t
(
s
)

t
o

a
l
l
h
a
n
d
l
e
r
s

F
U
N
C
T
I
O
N

1
0
R
E
Q
U
E
S
T

l
o
_
M
e
s
s
a
g
a

m
n
J
E
l
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

i
o
_
D
e
v
i
c
e

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

l
o
.
U
n
i
t

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l
t
o
O
p
e
n
D
e
v
i
c
e

i
o
.
C
o
o
m
a
n
d

I
N
D
_
W
R
I
T
E
E
V
E
N
T

i
o
J
F
l
a
g
s

I
O
B
.
Q
U
I
O
C

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

i
o
j
^
e
n
g
t
h

t
h
e
s
i
z
e
o
f
t
h
e

i
o
j
t
e
t
a
a
r
e
a

i
n
b
y
t
e
s
:

t
h
e
r
e

a
r
e

s
i
z
e
o
f
(
i
n
p
u
t
E
v
e
n
t
)

b
y
t
e
s
p
e
r

i
n
p
u
t

e
v
e
n
t
.

i
o
J
>
a
t
a

a
b
u
f
f
e
r

a
r
e
a
w
i
t
h

i
n
p
u
t
e
v
e
n
t
s
(
s
)

.
T
h
e

f
i
e
l
d
s
o
f

t
h
e

i
n
p
u
t
e
v
e
n
t

a
r
e
:

i
e
_
J
f
e
x
t
E
v
e
n
t

l
e
j
C
l
a
s
s

i
e
J
S
u
b
C
l
a
s
s

l
e
j
C
o
d
e

l
e
_
Q
u
a
l
l
f
l
e
r

i
e
J
C
,

i
e
_
Y

l
e
_
T
l
m
a
S
t
a
n
p

l
i
n
k
s
t
h
e
e
v
e
n
t
s
t
o
g
e
t
h
e
r
,

.
t
h
e
l
a
s
t
e
v
e
n
t

h
a
s

a
z
e
r
o

l
e
J
i
e
x
t
E
v
e
n
t
.

a
s

d
e
s
i
r
e
d

N
O
T
E
S

T
h
e
c
o
n
t
e
n
t
s
o
f
t
h
e

I
n
p
u
t

e
v
e
n
t
(
s
)

a
r
e

d
e
s
t
r
o
y
e
d
.

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
l
n
p
u
t
.
d
o
c
P
a
g
e

3
0

k
e
y
b
o
a
r
d
.
d
e
v
l
c
e
/
A
d
d
R
e
s
e
t
H
a
n
d
l
e
r

N
A
M
E

k
e
y
b
o
a
r
d
.
d
e
v
l
c
e
/
A
d
d
R
e
s
e
t
H
a
n
d
l
c

A
d
d
R
e
s
e
t
H
a
n
d
l
e
r

-
a
d
d

a
r
e
s
e
t
h
a
n
d
l
e
r
t
o
t
h
e

d
e
v
i
c
e

F
U
N
C
T
I
O
N

A
d
d

a
f
u
n
c
t
i
o
n

t
o
t
h
e

l
i
s
t
o
f

f
u
n
c
t
i
o
n
s

c
a
l
l
e
d

t
o
c
l
e
a
n
u
p

b
e
f
o
r
e
a
h
a
r
d

r
e
s
e
t
:

H
a
n
d
l
e
r
(
h
a
n
d
l
e
r
D
a
t
a
)

;

A
l

1
0
R
E
Q
U
E
S
T

i
o
j
f
e
s
s
a
g
e

l
o
_
P
e
v
l
c
e

l
o
_
U
n
l
t

l
o
j
C
o
z
m
a
n
d

l
o
j
>
a
t
a

l
s
j
>
a
t
a

i
s
.
C
o
d
e

m
n
J
S
t
e
p
l
y
P
o
r
t
s
e
t

p
r
e
s
e
t
b
y
q
p
e
n
D
e
v
l
c
e

p
r
e
s
e
t
b
y
O
p
e
n
D
e
v
l
c
e

K
B
D
^
A
D
D
R
E
S
E
T
H
A
N
D
L
E
R

a
p
o
i
n
t
e
r

t
o

a
n

I
n
t
e
r
r
u
p
t

s
t
r
u
c
t
u
r
e
.

t
h
e
h
a
n
d
l
e
r
D
a
t
a
p
o
i
n
t
e
r

d
e
s
c
r
i
b
e
d
a
b
o
v
e

t
h
e
H
a
n
d
l
e
r

f
u
n
c
t
i
o
n

a
d
d
r
e
s
s

N
O
T
E
S

T
h
e

I
n
t
e
r
r
u
p
t

s
t
r
u
c
t
u
r
e

I
s
k
e
p
t
b
y

t
h
e
k
e
y
b
o
a
r
d
d
e
v
i
c
e
u
n
t
i
l

a

R
e
n
R
e
s
e
t
H
a
n
d
l
e
r

c
o
m
m
a
n
d

I
s
s
a
t
i
s
f
i
e
d

f
o
r

I
t
.



D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

3
1

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
C
l
e
a
r

H
A
K
E

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
C
l
e
a
r

C
l
c

-
c
l
e
a
r
k
e
y
b
o
a
r
d

i
n
p
u
t
b
u
f
f
e
r

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
e
a
d
E
v
e
n
t

F
U
N
C
T
I
O
N

R
e
m
o
v
e

f
r
o
m
t
h
e

i
n
p
u
t
b
u
f
f
e
r
a
n
y
k
e
y
s
t
r
a
n
s
i
t
i
o
n
s
w
a
i
t
i
n
g
t
o

s
a
t
i
s
f
y
r
e
a
d
r
e
q
u
e
s
t
s
.

I

1
0
R
E
Q
U
E
S
T

•
i
o
_
M
a
s
s
a
g
e

i
o
j
t
o
v
i
c
e

i
o
j
C
o
n
m
a
n
d

i
o
j
-
l
a
g
s

m
n
J
t
e
p
l
y
P
o
r
t
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
C
j
x
m
D
e
v
i
c
e

C
M
D
J
C
L
E
A
R

I
O
B
L
Q
U
I
O
C
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

3
2

k
e
y
b
o
a
r
d
.
d
e
v
l
c
e
/
R
e
a
d
E
v
e
n
t

N
A
M
E

R
e
a
d
E
v
e
n
t

-
r
e
t
u
r
n
t
h
e
n
e
x
t
k
e
y
b
o
a
r
d
e
v
e
n
t
.

F
U
N
C
T
I
O
N

R
e
a
d
r
a
w
k
e
y
b
o
a
r
d
e
v
e
n
t
s

f
r
o
m
t
h
e
k
e
y
b
o
a
r
d
a
n
d
p
u
t
t
h
e
m

i
n
t
h
e

d
a
t
a

a
r
e
a
o
f
t
h
e

i
O
R
e
q
u
e
s
t
.

I
f
t
h
e
r
e
a
r
e
n
o
p
e
n
d
i
n
g
k
e
y
b
o
a
r
d

e
v
e
n
t
s
,

t
h
i
s

c
o
m
m
a
n
d
,
w
i
l
l

n
o
t
b
e

s
a
t
i
s
f
i
e
d
,

b
u
t

i
f
t
h
e
r
e
a
r
e

s
o
m
e

e
v
e
n
t
s
,

b
u
t

n
o
t

a
s
m
a
n
y
a
s
c
a
n

f
i
l
l

I
O
l
X
E
N
C
T
H
,

t
h
e

r
e
q
u
e
s
t
w
i
l
l
b
e
s
a
t
i
s
f
i
e
d
w
i
t
h
t
h
o
s
e
c
u
r
r
e
n
t
l
y

a
v
a
i
l
a
b
l
e
.

1
0
R
E
Q
U
E
S
T

i
o
j
f
e
s
s
a
g
a

m
n
_
*
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y

t
h
e
c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

K
B
Q
J
I
E
A
D
E
V
E
N
T

I
O
B
_
_
Q
U
I
C
K
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

t
h
e

s
i
z
e
o
f

t
h
e

i
o
j
t
e
t
a
a
r
e
a

i
n

b
y
t
e
s
:

t
h
e
r
e

a
r
e

s
i
z
e
o
f
(
i
n
p
u
t
E
v
e
n
t
)

b
y
t
e
s
p
e
r

i
n
p
u
t

e
v
e
n
t
,

a
b
u
f
f
e
r

a
r
e
a

t
o

f
i
l
l
w
i
t
h

i
n
p
u
t

e
v
e
n
t
s
.

T
h
e

f
i
e
l
d
s
o
f
t
h
e

i
n
p
u
t
e
v
e
n
t

a
r
e
:

l
i
n
k
s
t
h
e
e
v
e
n
t
s
r
e
t
u
r
n
e
d

i
s

I
E
C
L
A
S
S
J
t
A
W
K
E
Y

O
-

l
o
j
C
o
m
n
a
n
d

i
o
_
J
l
a
g
s

i
o
j
^
n
g
t
h

i
o
J
)
a
t
a

i
e
_
N
e
x
t
E
v
e
n
t

i
e
_
C
l
a
s
s

i
e
j
C
o
d
e

o
n
l
y
t
h
e
s
h
i
f
t

a
n
d
n
u
m
e
r
i
c
p
a
d
b
i
t
s

a
r
e
s
e
t

i
e
j
S
u
b
C
l
a
s
s
,

i
e
_
X

i
e
_
Y
,

i
e
J
T
i
m
a
S
t
a
i
i
p

a
r
e
n
o
t

u
s
e
d
,

a
n
d

s
e
t

t
o
z
e
r
o

R
E
S
U
L
T
S

I
h
i
s

f
u
n
c
t
i
o
n
s
e
t
s
t
h
e
e
r
r
o
r

f
i
e
l
d

i
n
t
h
e

I
O
R
e
q
u
e
s
t

a
n
d

f
i
l
l
s

t
h
e

I
O
R
e
q
u
e
s
t
w
i
t
h
t
h
e
n
e
x
t
k
e
y
b
o
a
r
d
e
v
e
n
t
s

(
b
u
t
n
o
t
p
a
r
t
i
a
l

e
v
e
n
t
s
)
.



D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

3
3

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
e
a
d
M
a
t
r
i
x

R
e
a
d
K
a
t
r
i
x

-
r
e
a
d
t
h
e
c
u
r
r
e
n
t
k
e
y
b
o
a
r
d
k
e
y
m
a
t
r
i
x

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
e
a
d
M
a
t
r
i
x

K
A
M
E

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
r
e
a
d
s
t
h
e
u
p
/
d
o
w
n
s
t
a
t
e
o
f
e
v
e
r
y
k
e
y

i
n
t
h
e

k
e
y
m
a
t
r
i
x
.

1
0
R
E
Q
U
E
S
T

i
o
j
t
e
e
s
a
g
o

i
o
j
t
o
v
i
c
e

i
o
j
C
o
o
n
a
n
d

i
o
_
F
l
a
g
s

i
o
_
L
e
n
g
t
h

i
o
_
D
a
t
a

m
n
J
t
e
p
l
y
P
o
r
t

s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e

c
a
l
l

t
o
O
p
e
n
D
e
v
i
c
e

K
B
D
_
J
t
E
A
D
M
A
I
R
I
X

I
0
B
_
Q
U
I
O
C
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
p
o
s
s
i
b
l
e

t
h
e
s
i
z
e
o
f
t
h
e

i
o
J
D
a
t
a

a
r
e
a

i
n
b
y
t
e
s
:

t
h
i
s

m
u
s
t
b
e
b
i
g
e
n
o
u
g
h
t
o
h
o
l
d
t
h
e
k
e
y
m
a
t
r
i
x
.

a
b
u
f
f
e
r

a
r
e
a
t
o

f
i
l
l
w
i
t
h
t
h
e
k
e
y
m
a
t
r
i
x
:

a
n
a
r
r
a
y
o
f
b
y
t
e
s
w
h
o
s
e

c
o
m
p
o
n
e
n
t
b
i
t
s

r
e
f
l
e
c
t

e
a
c
h
k
e
y
s

s
t
a
t
e
:

t
h
e
s
t
a
t
e
o
f
t
h
e
k
e
y

f
o
r

k
o
y
c
o
d
o
n

i
s

a
t
b
i
t

(
n
N
O
D

6
)

i
n
b
y
t
e

(
n
D
I
V

8
)

o
f
t
h
i
s
m
a
t
r
i
x
.

R
E
S
U
L
T
S

T
h
i
s

f
u
n
c
t
i
o
n

s
e
t
s

t
h
e
e
r
r
o
r

f
i
e
l
d

i
n
t
h
e

I
O
R
e
q
u
e
s
t
,

a
n
d

s
e
t
s

m
a
t
r
i
x

t
o
t
h
e
c
u
r
r
e
n
t
k
e
y
m
a
t
r
i
x
.

D
e
c

3
1
7
:
0
4

1
9
8
5

r
a
w
i
n
p
u
t
.
d
o
c
P
a
g
e

3
4

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
e
o
R
e
s
e
t
H
a
n
d
l
e
r

N
A
M
E

k
e
y
b
o
a
r
d
.
d
e
v
l
c
e
/
R
e
o
R
e
s
e
t
H
a
n
d
l
e
r

R
e
n
R
e
s
e
t
H
a
n
d
l
e
r

-
r
e
m
o
v
e
a

r
e
s
e
t

h
a
n
d
l
e
r

f
r
o
m
t
h
e
d
e
v
i
c
e

F
U
N
C
T
I
O
N

R
e
m
o
v
e
a

f
u
n
c
t
i
o
n
p
r
e
v
i
o
u
s
l
y
a
d
d
e
d
t
o
t
h
e

l
i
s
t

o
f
h
a
n
d
l
e
r

f
u
n
c
t
i
o
n
s
.

1
0
R
E
Q
U
E
S
T

i
o
_
J
f
e
s
s
a
g
a

m
n
_
j
t
e
p
l
y
P
o
r
t

s
e
t

i
o
J
D
e
v
i
c
e

p
r
e
s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

i
o
_
U
n
i
t

p
r
e
s
e
t
b
y
O
p
e
n
D
e
v
i
c
e

i
o
_
C
o
m
n
a
n
d

K
B
D
J
I
E
M
R
E
S
E
T
H
A
N
D
L
E
R

i
o
J
D
a
t
a

a
p
o
i
n
t
e
r

t
o
t
h
e
h
a
n
d
l
e
r

i
n
t
e
r
r
u
p
t

s
t
r
u
c
t
u
r
e
.



3
1
7
:
0
4

1
9
8
5

r
a
v
i
n
p
u
t
.
d
o
c
P
a
g
e

3
5

Ik
sy

bo
ar

d.
de

vl
oe

/K
es

et
k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
e
s
e
t

t
h
e
k
e
y
b
o
a
r
d

F
U
N
C
T
I
O
N

R
e
s
t

t
o
t
h
e
o
p
e
n

1
0

l
Q
j
f
a
s
s
a
g
e

i
o
j
t
o
v
i
c
e

l
o
j
C
o
o
o
a
n
d

Wi
th

ou
t

do
st

r°
yl

n9
ha
nd
le
s

m
r
u
R
e
p
l
y
P
o
r
t
s
e
t

i
f
q
u
i
c
k

I
/
O

i
s
n
o
t
p
o
s
s
i
b
l
e

p
r
e
s
e
t
b
y
t
h
e
c
a
l
l

t
o
q
p
e
n
D
e
v
i
o
e

C
M
D
L
J
t
E
S
E
T

I
O
B
L
Q
U
I
C
X
s
e
t

i
f
q
u
i
c
k
I
/
O

i
s
p
o
s
s
i
b
l
e

0
0

D
e
c

3
1
7
:
0
4

1
9
6
5

r
a
v
i
n
p
u
t
.
d
o
c
P
a
g
e

3
6

k
e
y
l
x
>
a
r
d
.
d
8
v
i
<
9
e
/
f
t
B
s
e
t
I
I
a
n
d
l
e
r
D
o
n
e

k
e
y
b
o
a
r
d
.
d
e
v
i
c
e
/
R
t
t
i
e
t
H
a
n
d
l
o
r
O
o
n
f
t

B
e
s
e
t
H
a
n
d
l
e
r
D
o
n
e

-
i
n
d
i
c
a
t
e
t
h
a
t
r
e
s
e
t
c
a
n
o
c
c
u
r

F
U
N
C
T
I
O
N

I
n
d
i
c
a
t
e
t
h
a
t
r
e
s
e
t

c
l
e
a
n
u
p
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
h
a
n
d
l
e
r
h
a
s

c
o
m
p
l
e
t
e
d
.

1
0
R
E
Q
U
E
S
T

i
o
J
f
B
s
s
a
g
o

l
o
j
t
a
v
i
c
e

l
o
J
J
h
i
t

l
o
j
C
c
o
n
a
n
d

i
o
j
)
a
t
a

n
u
H
e
p
l
y
P
o
r
t

s
e
t

p
r
e
s
e
t
b
y
Q
p
e
n
D
e
v
i
c
e

p
r
e
s
e
t
b
y

O
j
p
e
n
D
e
v
l
c
e

K
B
D
^
B
E
S
E
T
H
A
N
D
L
E
R
D
O
N
E

a
p
o
i
n
t
e
r
t
o
t
h
e
h
a
n
d
l
e
r

i
n
t
e
r
r
u
p
t

s
t
r
u
c
t
u
r
e
.



s

- B-69 -



-B-70-



D
a
e

3
1
7
:
0
4

1
9
8
5

s
e
r
i
a
l
.
d
o
c
P
a
g
e

1

T
A
B
L
E
O
F
C
O
N
T
E
N
T
S

r
i
a
l
.
d
e
v
i
o
e
/
A
b
o
r
t
I
O

r
i
a
l
.
d
e
v
i
c
e
/
B
o
g
i
n
I
O

s
e
r
i
a
l
.
d
e
v
i
c
e
/
B
r
e
a
k

s
e
r
i
a
l
.
d
e
v
i
c
e
/
C
l
e
a
r

-
i
a
l
.
d
e
v
i
c
e
/
C
l
o
s
e

-
i
a
l
.
d
e
v
i
c
e
/
F
l
u
s
h

-
i
a
l
.
d
e
v
l
c
e
/
Q
p
e
n

-
i
a
l
.
d
e
v
i
c
e
/
Q
u
e
r
y

-
i
a
l
.
d
e
v
i
c
e
/
R
e
a
d

l
a
l
.
d
e
v
i
c
e
/
R
e
s
e
t

■
i
a
l
.
d
e
v
i
c
e
/
S
e
t
P
a
r
a
m
s

i
a
l
.
d
e
v
i
c
e
/
S
t
a
r
t

i
a
l
.
d
e
v
i
c
e
/
S
t
o
p

i
a
l
.
d
e
v
i
c
e
/
W
r
i
t
e

D
e
c

3
1
7
:
0
4

1
9
8
5

s
e
r
i
a
l
.
d
o
c
P
a
g
e

2

r
i
a
l
.
d
e
v
i
c
e
/
A
b
o
r
t
l
O

r
i
a
l
.
d
a
v
i
c
e
/
A
b
o
r
t
I
O

N
A
M
E

A
b
o
r
t
I
O
—

a
b
o
r
t
t
h
e
s
p
e
c
i
f
i
e
d

I
/
O
r
e
q
u
e
s
t

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
a
b
o
r
t
s
t
h
e
s
p
e
c
i
f
i
e
d
r
e
a
d

o
r
w
r
i
t
e

r
e
q
u
e
s
t
.

I
f
t
h
e

r
e
q
u
e
s
t

i
s

a
c
t
i
v
e
,

i
t

i
s
s
t
o
p
p
e
d

l
n
o
n
d
i
a
t
e
l
y
.

I
f
t
h
e
r
e
q
u
e
s
t

i
s

q
u
e
u
e
d
,

i
t

i
s
p
a
i
n
l
e
s
s
l
y

r
e
m
o
v
e
d
.

I
N
P
U
T
S

i
O
R
o
q
u
o
s
t

-
-
p
o
i
n
t
e
r
t
o
t
h
e

I
G
R
q
s
t
B
l
o
c
k
t
h
a
t

i
s
t
o
b
e

a
b
o
r
t
e
d
.

R
E
S
U
L
T
S

E
r
r
o
r
—

i
f
t
h
e
A
b
o
r
t

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r
w
i
l
l
b
e
#
I
O
E
W
L
A
B
0
R
T
E
D

(
-
2
)

a
n
d
t
h
e
r
e
q
u
e
s
t
w
i
l
l
b
e

f
l
a
g
g
e
d

a
s
a
b
o
r
t
e
d

(
s
e
t
b
i
t

5
o
f

i
o
_
F
l
a
g
s
)

.
I
f
t
h
e
A
b
o
r
t

f
a
i
l
e
d
,

t
h
e
n
t
h
e
E
r
r
o
r

w
i
l
l
b
e

z
e
r
o
.



D
e
c

3
1
7
:
0
4

1
9
8
5

s
e
r
i
a
l
.
d
o
c
P
a
g
e

3

r
i
a
l
.
d
e
v
l
o
e
/
B
e
g
i
n
l
O

r
i
a
l
.
d
e
v
i
c
e
/
B
e
g
i
n
I
O

N
A
M
E

B
e
g
i
n
I
O
—

s
t
a
r
t
u
p

a
n

I
/
O
p
r
o
c
e
s
s

w

F
U
N
C
T
I
O
N

I
h
i
s

f
u
n
c
t
i
o
n

i
n
i
t
i
a
t
e
s

a
I
/
O
r
e
q
u
e
s
t
m
a
d
e
t
o
t
h
e

s
e
r
i
a
l

d
e
v
i
c
e
.

O
t
h
e
r

t
h
a
n
r
e
a
d

o
r

w
r
i
t
e
,

t
h
e

f
u
n
c
t
i
o
n
s
a
r
e
p
e
r
f
o
r
m
e
d

s
y
n
c
h
r
o
n
o
u
s
l
y
,

a
n
d
d
o
n
o
t

d
e
p
e
n
d
o
n
a
n
y

i
n
t
e
r
r
u
p
t
h
a
n
d
l
i
n
g

l
o
g
i
c

(o
r
i
t
^
s
a
s
s
o
c
i
a
t
e
d
d
i
s
c
o
n
t
i
n
u
i
t
i
e
s
)
,

a
n
d

h
e
n
c
e
,

i
f
s
o

s
e
l
e
c
t
e
d
,

c
a
n
b
e
p
e
r
f
o
r
m
e
d

a
s

I
O
_
Q
U
I
C
K
.

W
i
t
h
o
n
e
e
x
c
e
p
t
i
o
n
,

r
e
a
d
s

a
n
d
w
r
i
t
e
s
a
r
e
m
e
r
e
l
y

i
n
i
t
i
a
t
e
d
b
y

B
e
g
i
n
I
O
,

a
n
d
t
h
u
s
l
y
r
e
t
u
r
n

t
o
t
h
e
c
a
l
l
e
r

a
s

b
e
g
u
n
,

n
o
t

c
o
m
p
l
e
t
e
d
.

C
o
m
p
l
e
t
i
o
n

i
s
s
i
g
n
a
l
l
e
d
v
i
a

t
h
e
s
t
a
n
d
a
r
d
R
e
p
l
y
M
s
g

r
o
u
t
i
n
e
.

M
u
l
t
i
p
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d
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c
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p
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i
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h
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p
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c
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c
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p
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p
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e
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c
i
f
i
a
b
l
e
v
i
a

s
e
t
p
a
r
a
m
s
,

d
e
f
a
u
l
t

2
5
0
0
0
0

m
i
c
r
o
s
e
c
o
n
d
s
)

t
h
e
b
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c
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c
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p
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c
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b
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p
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.
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c
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e
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/
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c
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e
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b
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c
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r
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i
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c
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S
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c
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E
S
U
L
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S
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s
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t
u
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p
l
y
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e
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c
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c
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E
R
Y
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T
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E
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U
N
C
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O
N
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r
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e
r
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d

1
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r
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s
e
r
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e
d
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w

r
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s
e
r
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e
d
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D
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t
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S
e
t
R
e
a
d
y

4
l
o
w

C
l
e
a
r
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o
S
e
n
d

5
l
o
w

C
a
r
r
i
e
r
D
e
t
e
c
t

6
l
o
w

R
e
a
d
y
T
o
S
e
n
d

7
l
o
w

D
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t
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T
e
r
m
i
n
a
l

R
e
a
d
y

8
h
i
g
h

r
e
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d
b
u
f
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e
r
o
v
e
r
f
l
o
w

9
h
i
g
h
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e
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e
n
t
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s
t
r
e
c
e
n
t
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u
t
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u
t
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i
g
h
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r
e
a
k
r
e
c
e
i
v
e
d

(
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s

l
a
t
e
s
t
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n
p
u
t
)

1
1

h
i
g
h

t
r
a
n
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m
i
t
x
-
O
F
F
e
d

1
2

h
i
g
h

r
e
c
e
i
v
e
x
-
O
F
F
e
d

1
3
-
1
5

r
e
s
e
r
v
e
d

s
e
t
t
o

c
o
u
n
t
o
f
u
n
r
e
a
d

i
n
p
u
t

c
h
a
r
a
c
t
e
r
s

E
r
r
o
r
—

i
f
t
h
e
Q
u
e
r
y

s
u
c
c
e
d
e
d
,

t
h
e
n
E
r
r
o
r

w
i
l
l
b
e

n
u
l
l
.

I
f
t
h
e
F
l
u
s
h
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i
l
e
d
,

t
h
e
n

t
h
e
E
r
r
o
r
w
i
l
l
b
e

n
o
n
-
z
e
r
o
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e
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c
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l
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c
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/
R
e
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d

N
A
M
E

R
e
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d
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r
e
a
d

i
n
p
u
t

f
r
o
m
s
e
r
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a
l
p
o
r
t

F
U
N
C
T
I
O
N

T
h
i
s

f
u
n
c
t
i
o
n
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a
u
s
e
s

a
s
t
r
e
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m
o
f

c
h
a
r
a
c
t
e
r
s
t
o
b
e
r
e
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d
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n
t
h
e
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e
r
i
a
l
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o
r
t
.

T
h
e
n
u
m
b
e
r
o
f
c
h
a
r
a
c
t
e
r
s

i
s
s
p
e
c
i
f
i
e
d

I
n

i
o
j
-
e
n
g
t
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,

u
n
l
e
s
s

-
1

i
s

u
s
e
d
,

i
n
w
h
i
c
h
c
a
s
e

i
n
p
u
t

i
s
r
e
a
d
u
n
t
i
l

a
n

n
u
l
l
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e
c
e
i
v
e
d
.

I
n
p
u
t
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o
r
w
h
i
c
h
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e
r
e
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e
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u
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t
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o
r
e
d
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n
t
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e
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u
t
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u
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e
r

u
n
t
i
l
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t
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n
b
e
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s
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t
c
h
e
d
t
o
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r
e
q
u
e
s
t
o
r
.
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E
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t
e
p
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y
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o
r
t
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n
i
t
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a
l
i
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e
d
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e
v
i
c
e
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e
t
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O
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e
n
D
e
v
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c
e

i
o
.
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n
i
t
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e
t
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y
O
p
e
n
D
e
v
i
c
e

i
o
j
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o
m
n
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d

C
M
U
t
E
A
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J
l
a
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s

I
O
F
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Q
U
I
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f
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u
i
c
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i
b
l
e
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n
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i
r
e
d
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e
n
g
t
h
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b
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r
o
f

c
h
a
r
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t
e
r
s
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o

r
e
c
e
i
v
e
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o
r

i
f
s
e
t
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-
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r
e
c
e
i
v
e

u
n
t
i
l

n
u
l
l
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0
x
0
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)

r
e
a
d

i
n
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J
>
a
t
a

p
o
i
n
t
e
r

t
o
r
e
a
d
b
u
f
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e
r

R
E
S
U
L
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E
r
r
o
r
—
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d
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c
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o
r
w
i
l
l
b
e
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h
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,
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h
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n
t
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e
E
r
r
o
r
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i
l
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b
e
n
o
n
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z
e
r
o
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e
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c
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e
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i
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c
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r
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c
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b
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h
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c
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b
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c
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b
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U
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b
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s
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b
e
s
e
t
/
r
e
s
e
t

i
n
t
h
e
i
o
j
q
s
t

b
l
o
c
k
w
i
t
h
o
u
t

a
c
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S
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r
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s
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S
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s
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N
O
n
S
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R
B
u
f
L
e
n
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u
s
t
b
e
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t
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s
t

5
1
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.

4.
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o
J
x
t
F
l
a
g
s

i
s
n
o
t

u
s
e
d

i
n

V
I
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a
n
d
M
U
S
T
b
e

s
e
t
t
o
z
e
r
o

t
o

a
s
s
u
r
e
u
p
w
a
r
d

c
o
m
p
a
t
i
b
i
l
i
t
y
.
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x
O
N
-
x
O
F
F
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s
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d
e
f
a
u
l
t
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n
a
b
l
e
d
.
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h
e
X
D
I
S
A
B
L
E
D
b
i
t
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s
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o
n
l
y
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r
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m
e
t
e
r
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t
c
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n
b
e
c
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n
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e
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v
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a
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e
t
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r
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s
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l
l

w
h
i
l
e
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e
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v
i
c
e
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e
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r
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h
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i
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d
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t
e
d
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r
F
l
a
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s
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o
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y
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s
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d
.
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e
c
i
f
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a
l
l
y
,

t
h
i
s
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k
i
p
s

c
h
e
c
k
s

f
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r
p
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r
i
t
y
,
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-
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F
F
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n
d
l
i
n
g
,
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h
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r
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t
e
r

l
e
n
g
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s

o
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h
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r
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n

8
b
i
t
s
,

a
n
d
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e
s
t
i
n
g
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r
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b
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l
.
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i
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i
l
l

al
so

se
t
th
e
X
D
I
S
A
B
L
E
D

bi
t.
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w
r
i
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r
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i
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I
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l
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o
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p
l
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e
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.
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d
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r
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I
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b
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p
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p
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p
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b
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l
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p
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.
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p
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h
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i
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p
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c
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c
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u
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r
t
h
e

x
O
N
,
x
O
F
F
,
I
N
Q
,
A
C
K

f
i
e
l
d
s

(
r
e
s
p
e
c
t
i
v
e
l
y
)

(
I
N
Q
/
A
O
C
n
o
t

u
s
e
d

a
t

t
h
i
s

t
i
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l
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p
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b
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c
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c
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c
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c
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c
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=
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b
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i
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c
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c
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p
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c
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c
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b
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v
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p
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c
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c
u
r
r
e
n
t

I
/
O

o
n
t
h
e
s
e
r
i
a
l
p
o
r
t
b
y

s
e
n
d
i
n
g
a
n
x
O
N

t
o
t
h
e

"
o
t
h
e
r

s
i
d
e
"
,

a
n
d

s
u
b
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c
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p
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p
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c
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c
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e
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r
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c
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c
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b
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c
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p
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p
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c
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p
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c
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c
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c
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b
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b
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c
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u
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p
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c
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c
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b
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c
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c
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c
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n
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e
d
.

1
0
R
E
Q
U
E
S
T

i
o
_
J
f
e
s
s
a
g
a

i
o
_
J
)
e
v
i
c
e

i
o
_
U
n
i
t

i
o
_
C
o
m
m
a
n
d

i
o
J
F
l
a
g
s

i
o
J
L
e
n
g
t
h
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Appendix C

Resource Summaries

Resources are software entities in the Amiga Kernel software that enable cooperating tasks

to gain exclusive access to certain parts of the Amiga hardware.

There are four resources in the Amiga system:

disk allows access to one of four possible disk units.

cia allows you to access specific bits in each of the Complex Interface Adaptors.

potgo manages the bits of the POTGO register.

misc manages the serial and parallel port register bits.

Each routine for resource management is outlined in the summary sections that follow.

NOTE: Resources need only be used if a user is attempting to use the associated hardware

directly. The system software routines utilize these resources internally when they perform

hardware operations. Tasks that also utilize these software resource controls will be compa

tible with Exec and the system software.

To utilize the routines listed for the resources, as with libraries, you must first open the

resource and assign the value returned to a specific base pointer name. Here is a list of the

resource names and their associated base pointer names. As with libraries, the name is a

null-terminated string:



Resource Name Base Pointer Name

potgo.resource PotgoBase

disk.resource ~- none provided, for asm language
programmers only

misc.resource ~- none provided, for asm language
programmers only

ciaa.resource < user-defined >

ciab.resource < user-defined >

Examples:

struct Library *PotgoBase;

PotgoBase = (struct Library *)OpenResource("potgo.resource");
/* then use the routines provided ♦/

/* <user-defined> example */

struct Library *myCiaPointerA;

myCiaPointerA = (struct Library *)OpenResource("ciaa.resource");

/* then utilize myCiaPointerA as one of the explicit parameters
* for the C language calls to the resource routines. */
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.
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p
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i
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i
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s
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Appendix D

C Include Files— ".h" Files

This appendix contains the C-language include files that define the system data structures

used by the ROM (or kickstart) routines and the disk-loadable libraries.

As with the documentation files, these include-files are organized on a functional basis. In

other words, things pertinent to the exec are listed under "exec/something.h", things per

tinent to graphics are listed under "graphics/graphicsitem.h" and so on.

This appendix is a hard-copy of the "SYSiincludes" directory on the Amiga C (Lattice C)

disk.
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Cross Reference Utility (C) 1984,1985 >re Aalga, Inc.

1:dictionary 2:adkbits.h 3:alerts.h 4:audio.h 5:blit.h
6:bootblock.h 7:cia.h 8:clip.h 9:ellpboard.h 10:collide.h
ll:eonsole.h 12:conunlt.h 13:copper,h 14:ctype.h 15:custom.h
16:dec.h 17:devices.h 18: disk,h 19:dlsk£ont.h 20:dlsplay.h
21:d*abit*.h 22:des.h 23:dosextens.h 24:error.h 25:errors.h
26:exec.h 27:execbase.h 28:execnaae.h 29:fentl.h 30:gaaeport.h
31:gels.h 32:gfx.h 33:gfxbase.h 34:gf»acros.h 35:or»phint.h
36: icon,h 37: Input,h 38:input«v«nt.h 39:intblts.h 40:lnt«rrupts.h
41:intuition.h 42:intuitionbas«.h 43:io.h 44:losl.h 4S:k«yboird.h
4e:kaysap.h 47:lay«rs.h 48:librari«s.h 49:liaits.h 50:lists.h
51:Macroa.h 52:aath.h 53:aathffp.h 54:aMioryh 55:al«c.h
S6:narrator.h 57:nodM.h 58:parall«l.h S9:ports.h 60:potoo.h
61:print«r.h 62:prtbas«.h 63:rastport.h 64:r«glons.h 65:r«sldsnt.h
66:••rial.h 67:sprit*.h 68:startup.h 69:stdio.h 70:tasks.h
71:taxt.h 72:tiaar.h 73:trackdisk.h 74: translators 75:typM.h
76:vi«v.h 77:workb«ch.h

A,

ACCESSJIEAD,

ACCBS8.WXTB.
ADKB.FAST,

ADKB^MFMPREC,

ADKBJ4SBSYNC,
ADKBJPRECOMP0,

ADKB_J»RECOMP1,

ADKB.UJ
ADKBJ.USE0P1,
ADKB.USEOVl,

ADKB.USE1P2.
ADKBJJSE1V2.
ADKB.USE2P3,

ADKB.USE2V3,

ADKB.USE3PN,
ADKB.USE3VN.

ADXB.WORDSYNC,
ADKF_FAST,

ADJCF.MFMPREC,
ADXF^4SBSYNC«
ADKF_PRE000NS,
ADXFjntE140N8,

ADXF.PRE280N8.
ADKF^RE560N8

JREO0MP04
ADKF^PRECOKPl,

ADKFJSETCUt,
ADKF.UARTBRK,
ADKF.USE0P1,
ADKF.USE0V1,

ADKF.USE1P2,

ADKF.USE1V2,
ADKF.USE2P3,
ADKF.USE2V3,

14-50, 14-51, 22-105

22-38
22-40
1-21
1-17
-20

-16

-15
1-14
-18

-25
-29
1-24
-28
-23

-27
-22

-26
t-19

1-38
1-34
1-37
1-48
1-49
1-50
-51
-33, 2-49, 2-51
-32, 2-50, 2-51
-31
-35
!-42
-46
-41

-45

1-40
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ADKF.USE3PN,
ADKF.USE3VN,

ADKF.WORDSYNC,
AFB.50HZ,

AFB.68010,
AFB.68020,

2-39
2-43
2-36
27-107
27-103

27-104
27-105
27-106
1-50

ALTLEFT
ALTRIGHT
AMIGALEFT

AN_CopListOver
ANJBxcptVeet,

AN_ExecLib,
AN_FloodFill

AN.CraphicsLib,
AN.InitAPtr
AN.IntrMssi,

AN.Intuition,

ANJLibMsa,
LF

AN.ShortfraM,
AN.TextTkpltas,

AOJ»3Lib,
AO.DiskR.rc,
AOlExecLib,

AC.CajMPortO^
AO.CraphicsLib,

Ao!jenLib'Ao!jeonLib
AO.Intuition.

3S

-108
-105

-85
86

-98
-87
-99
-101

3-62
3-71

-68
58
-63

1-59
69
-53

1-64
54
-61

-56
-65
-55
-57
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A0J4±»clUrc, 3-70
AOJlAMLib. 3-60

AO.TiMrDov, 3-67
AO_Tr«ckDi«ld)«v, 3-66

AO_Workb«nch, 3-72

A01P«n, 34-38, 63-63
AK1AOUTLXNE, 34-28, 34-33, 63-101
ASBECTJK&1Z. 41-1136
ASPBCT_VERT, 41-1137
AT_D««dEnd, 3-41

ATJR«cov«ry, 3-42
AUTOBACXPEN, 41-1239

AUTODRAWMODE, 41-1240
AUTOFRONTPEN, 41-1238

AUTOITEXTFONT, 41-1243
AUTOKNOB, 41-413

AUTOLEFTEDCE, 41-1241
AUTONEXTTEXT, 41-1244
AUTOTOPEDCE, 41-1242
MdEr—Lint. 36-40

Al«rtData, 27-48
AllocWBObJ«ot, 36-38

AltK«vMap, 41-463
Ar««PtSs, 34-31, 63-65
Ar«aPtrn, 34-31, 63-56

AttnFlaga, 27-68
AttnR«sch*d, 27-69
AudChannal, 15-86

B, 22-105
BADDR, 22-80

BAUD.U0, 41-1105
BAUD.1200, 41-1107

BAUD.19200, 41-1111
BAUD.2400, 41-1108
BAUD.300, 41-1106

BAUD.4800, 41-1109
BAUD.9600, 41-1110
BAUD.MIDI, 41-1112

BBNAME.DOS, 6-30
BBNAMEJCXCK, 6-31
BZTSPERBYTB, 22-30
BITSPERLONS, 22-32

BLXTHSCJFAULT, 33-63
BNDRYOFF, 34-33

BOOLCADCBT, 41-352
BOTTOMBOROER, 41-320
BROTHER..15XL, 41-1154

BYTEBITS, 75-33
BYTEMASK, 75-54

BYTESPERLONC, 22-31
B«ckP«n, 41-480, 41-509

BitM«p, 8-39^ 8^08-|J:7«-33. 41-171, 41-884, 41-884, 41-941, 41-941, 41-1010, 63-55,

Buffer, 41-438
BufforPos, 41-440

C, 6-28, 6-31, 22-108
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CBO.CURRENTREADID, 9-24
CBD.CURRENTWRITEID, 9-25

* CBD^OST, 9-23
_OBSOLETEID, 9-27

S1000, 41-1155
CBuap, 34-36, 34-37
CEND, 34-38

CHECKWXDTH, 41-1218
Oteiaht, 41-405

CZAANAME, 7-6
CIABKAME, 7-7

CINIT, 34-35
CLOSE, 41-350
CL«ft, 41-448
CMOVE, 34-36
CMovc, 34-36

CO*f1WIDTH, 41-1219
COUNT 75-45

CR_NEEDS_NO_CONCEALED-FASTERS; 8-74
CTop, 41-448

CUSTOM, 41-1149
CUSTOHJIAME, 41-1152

CWAIT, 34-37, 34-38
CWmit, 34-37

CWidth, 41-404
Carg, 35-19

ChkBas«, 27-39
ChkSua, 27-51

iS SfSiSS: SfS
Clock, 27-107, 31-212

Clrlns, 76-36
ColdC«ptur«, 27-40
ColorTabl*, 76-25

CoolCaptur*, 27-41
Custom, 15-20

DEAOENIUuVERT, 41-1230
DEVXCES.CLIPBOARDJf, 9-1, 9-2

DJVICES.INPUTJI, 37-1, 37-2
DEVXCES.PRXNTER.H, 61-1, 61-2

DEVXCES.T1MERJ!, 38-13, 41-49, 62-37, 72-15, 72-16, 72-43
DH#XQnC, 76—38

DIAB.630, 41-1156
DIABJ^DVJD25, 41-1157

DIAB.C.150, 41-1158
DLTJ)EVXCE, 23-219

DLTJ5IRECTORY, 23-220
DLT.VOLUME, 23-221
OMABJkUDO, 21-38
OMABJUJD1, 21-39
DMABJUJD2, 21-40
DMAB_AUD3, 21-41

DMABJLITHOC 21-48
DMABJLITTER, 21-44

JSUSSSS: itK
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DMAB.COPPHR, 21-45
DMABJH8K, 21-42

DMABJ-1ASTER, 21-47
DMABJLASTER, 21-46

DMAB_SBTCLR, 21-37
DMAB_SPRITE, 21-43

DMAFJUX, 21-30
DMAFJBUTHOG, 21-29
DMAF.BLITTER, 21-25
DMAF_BLTDONB, 21-34

DMAFJJLTNZERO, 21-35

DMAF_COPPER, 21-26
DMAF_DISK, 21-23

DMAF.MASTER, 21-28
DMAF_JtASTER, 21-27, 34-20, 34-21

DMAF.SPRITB, 21-24, 34-22, 34-23
DOMAIN, 52-47

DOSNAME, 22-13
DOUBLE, 75-44
CRAFT, 41-1124

DUALPF, 76-57
Width, 76-38

DaaagsLlat, 8-49
Dat«Staap, 22-42, 22-59, 23-165, 23-211
DcbuoOata, 27-47

Dabugfintry, 27-46
D*vic«, 9-39, 17-28, 43-24, 43-33, 61-125, 61-139

DiapCount, 27-61, 41-447
DiapPoa, 41-442

DravModa, 41-481, 41-510, 63-64
Daplna, 76-34

DxOffa«t, 76-39, 76-50
EIGHT.LPI, 41-1129

ELITE, 41-1120
ENDGADCET, 41-300

EPSON, 41-1159

EPSON.JX.80, 41-1160
ERRO*_HO_ntEE_STORE, 22-111

ETD.CLEAR, 73-101
ETD_FORMAT, 73-99
ETDJ4OTOR, 73-97
ETDJIEAD, 73-96
ETD.SEEK, 73-98

BTD.UPDATE, 73-100
ETD.WXTE 73-95

EXCLUSIVE^OCK, 22-39
EXECNAHE, 28-2

SJH, 3-1, 3-2, 3-193
" " 27-1, 27-2

18-25, 18-27, 19-16, 27-17, 27-19, 33-4, 40-21, 40-23, 47-12, 50-1, «-
59-21, 59-23, 61-23, 62-18, 70-21, 70-23, 77-32, 77-24

19-13, 35-8, 40-17, 40-19, 48-17, 48-19, 50-17, 50-19, 54-17, 54-19,
57-2, 59-17, 59-19, 61-19, 62-15, 65-17, 65-19, 70-17, 70-19, 77-18,

EXEC_PORTS_H, 8-7, 9-19, 12-11, 17-21, 17-23, 18-29, 18-31, 23-16, 41-45, 43-17, 43-19,
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47-8, 59-1, 59-2, 61-27, 62-21, 68-13, 68-15, 71-12
EXECJIESIDENTJ!, 65-1, 65-2
EXTJUUiALFHRITB, 76-65

Elapaad, 27-63
27-34, 27-99
27-96

Ex«cH«aaam, 41-583
FALSE, 75-51

FANFOLD, 41-1115
FIBBJ>ELETE, 22-69, 22-73
FIBBJSXECUTE, 22-68, 22-72

£IBBJ*EAD, 22-66, 22-70
FIBB.WRITE, 22-67, 22-71

FIBFJ)ELBTE, 22-73
FIBF_EXECUTE, 22-72

FXBFJtEAD, 22-70
FIBF_WRXTE, 22-71

FINE, 41-1121
FOLLOWMOUSE, 41-311

FOREVER, 41-1210
FPENAN, 52-62
FPEOVF, 52-60
FPEUND, 52-59
FPE2DV, 52-61
FPHALF, 53-20

FPONE, 53-19
FPTEN, 53-18

FPZERO, 53-21
FREEM3RIZ, 41-414
FREEVERT, 41-415
FRSTJDOT, 34-29, 63-94
FJDUPFD, 29-23

F.CETED, 29-24
FilalnCoBlock, 22-50

Fll«Leek, 23-225
Flags, 8-38, 8-69, 31-95, 31-148, 31-176, 31-254, 32-37, 33-47, 34-28, 34-29, 34-33,

41-66, 41-94, 41-156, 41-204, 41-370, 41-705, 41-856, 41-927, 47-32, 63-41, 63-68,

Fr««Fr««Liat, 36-40
Fr««WBObj«ct, 36-40

FrontPan, 41-480, 41-509
GADGDI8ABLED, 41-282

GADCET0002, 41-353
GADCETTYPE, 41-337

GADGHBOX, 41-251
GADGHCOHP, 41-250

GADGHICHBIT8, 41-249
GADCHIMACB, 41-252
GADGHNONE, 41-253
GADGIHAGS, 41-258

GADCIFMEDIATE, 41-295
CENLOC, 33-60

""JVIJDIO, 76-63
.VIDEO, 76-64
CLOBAL, 75-18

CRAPHICS.CLIPJI, 8-1, 8-2, 41-25
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GRAPHICS..CFXMACROSJ!, 34-1, 34-2

GRAPHXCS.GFXJt, 8-4. 33-1, 33-2, 41-21, 63-4, 64-4, 76-4
CRAPHICS.CRAPHIirr.Jf, 35-1, 35-2
CRAPHXCS.RASTPORT_H, 34-16, 41-33, 63-1, 63-2
CRAPHICS.RBGIONS.H, 64-1, 64-2

CRELBOTTQN, 41-265
GRELHEXCHT, 41-270
CRELRIGHT, 41-266

GRELWIDTH, 41-268
GZZGADCET, 41-340

Cttlcon, 36-39
G»tWBObJ«ct, 36-38

HAM, 76-60
HARDWREJkDKBITS.fi, 2-11, 2-12, 2-53

HARDWARE.CUSTOKJI, 15-11, 15-12, 15-114
HIRES, 76-58

HPJASERJET, 41-1164
KP_LASERJET_PLU8, 41-1165

HPotR««, 41-406
HUGE, 52-75

HorizBody, 41-400

HorizPot, 41-380

ICONNAME, 36-30
IDN«stCnt, 27-65

IDJDOS_DISX, 22-106
IDJCICKSTARTJ)ISK, 22-108
ID.NOT^REALLY.DOS, 22-107

IDJIOJJISICPRESENT, 22-104
ID.UNREADABLEJHSK, 22-105

ID.VALIDATED, 22-101
ID.VALIDATINC, 22-100

IDJ*ITE_PROTECTED, 22-99
IECLASSJkCTIVEWINDOW, 38-53
IECLASS.CLOSEWINDOW, 38-41

IECLASS.PISKINSERTED, 38-51
IECLASSJ>ISKREMOVED, 38-49

IECLASS_BVENT, 38-27
XECLAS8.GADCBTDOWN, 38-33

XECLAS8.CADCETUP, 38-35
XECLAS8.INACTXVEWIHDOW, 38-55

IECLASSJUENULXST, 38-39
XECLASSJIEWPREFS, 38-47

XECLASS.NULL, 38-21
IECLASS^OINTERPOS, 38-29

IECLASSJtAWKEY, 38-23
XECLASSJUMM0U8E, 38-25

IECLASSJiEFRESHWXNDOW, 38-45
IECLASS.REQUESTER, 38-37

XECLASS.SXZEWINDOW, 38-43
IECLASS.TIMER, 38-31

IECODEJCEY_CODE_FIRST, 38-66
IECODE.UP_PREFIX, 38-65, 41-1248, 41-1250

IMAGE.NEGATIVE, 41-1133
IMACE.POSITIVE, 41-1132

IMPORT, 75-19
INDJtDDHANDLER, 37-16
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INDJ(EMHANDLER, 37-17
IND.SETMPCRT, 37-21
XND.SETM1RXC, 37-23
IND.SETMTYPE, 37-22

IND.SETPERIOD, 37-20
IND.SETTHRESH, 37-19
IND_*»ITEEVENT, 37-18

INTF.VERTB, 34-25, 34-26, 39-46
lOClipRaq, 9-37

IOERRJkfiORTED, 25-17

IOERR.OPENFAIL! 25-16
IOExtTD, 73-109

IOSERBJkBORT, 66-116
IOSERBJSCTIVE, 66-118

IOSERB.BUFRREAD, 66-112
IOSERB.QUEUED, 66-114
IOSERFJkBORT, 66-117

IOSERFJVCTIVE, 66-119
READ, 66-113
EUED 66-115
RRUM, 66-128
REAIC, 66-124

OSTB.WROTEBREAX, 66-126
XOSTB.XOFFREAD, 66-120
IOSTB.XOFFWITE! 66-122

IOSTF.OVERRUN, 66-129
IOSTFJIEADBREAX, 66-125

XOSTF.WROTEBREAK, 66-127
IOSTFJCOFFREAD, 66-121

IOSTPJCOFFWRITE, 66-123
IOS«r, 66-36

ISCRTRY, 8-80
ISLESSX, 8-77
ISLESSY, 8-78
ITEMNUH, 41-1195

ITwct, 41-485
XT«xtFont, 41-484

52-72
52-73
27-60

1i*S28' 41"S70' 41"765< 41"869' 77-56, 77-57

I-PI,'
PID2,

IntV«ctor, 27-55, 40-33
IntVtcts, 27-55
IntrList, 27-84
"' •••9«* 41-581, 41-618, 41-757

Iptr, 35-16
Isrvttr, 35-13, 35-16

KNOBHMIN, 41-419
KNOBVMIN, 41-420
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LACE, 76-59
LEFTBORDER, 41-318

LETTER, 41-1125
LZHRARZESJJOSJJ, 22-1, 22-2, 22-159, 23-23, 68-17, 68-19

LIHRARIESJtCOim, 36-2, 36-3, 36-44
LZBRARZES_NATHFFP-H, 53-1, 53-2, 53-46

LIHRARIE3.TRANSLATCRJI, 74-1, 74-2, 74-15
LZBRARY.VERSION, 75-56

LOFCprLi«t, 76-48
LOG10, 53-16

LOGHUCE, 52-77
LOGTZNY, 52-78

LONCBITS, 75-27

LONGINT, 41-327
LOWCHECKWIDTH, 41-1220
LOMCOMMWZDTH, 41-1221

LaatAl«rt, 27-94
Lay»r, 8-25, 8-27, 8-63, 41-161, 41-449, 41-790, 41-958, 47-24, 47-25, 47-26, 63-54,

Laytrlnfo, 8-52, 41-942
Lay«rLockCount, 8-35

Lay«rLock«r, 8-53
Lay«rPtr, 41-449

Lay«r.Info, 8-52. 41-942, 47-22
L«ftBord«r, 41-407

LibList,
LibNoda,

LiZMPtrn,

Lock,
LockCount,

Lockttessag«,

LockPort,

LongZnt,
LovM«aChkSu»,

MAXBODY,

MAXZNT,
MAXPOT,

MENUDOWW,

MENUNULL,
MENUNUM,

MENUUP,
MINXNT,

MOOEJ«EWFILE,

M0DE.OLDFZLB,
Mask,

MatchToolValu*,
MaxChars,

MaxLocMaa,
MwLlst,

27-85
27-35, 33-26, 42-40

34-29, 63-69
8-31, 47-29

8-33
8-46

8-45, 47-28

41-456
27-38

41-421

22-33
41-422

41-1251
41-1206
41-1194
41-1250

22-34
22-20

22-18
34-30, 63-60
36-39

41-441

27-45
27-81, 54-59

Mttaory, 41-1182 --
MagPort, 8-45, 8-47, 12-33, 17-36, 23-33, 23-60, 23-61, 23-79, 23-209, 23-229, 41-756,

47-27, 47-28, 59-32, 59-53, 59-60, 62-62, 62-82, 68-23
N, 22-107

NEWCLIPRECTS_1_1, 8-68
NOCROSSFILL, 63-102

NOZTEM, 41-1204
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NOMENU, 41-1203
NOSUB, 41-1205

NOT, 41-1212
NTSC, 27-106, 33-59

N.TRACTCR, 41-1147

?5 Si?ii413-"'1J-59-13-73- •*-"• 76-J1-: iii4
N«xtZaag«, 41-570

xtRmmuabmr. 41-1180
NwctT«xt, 41-486

Nd 931 19-31, 19-51, 35-15, 40-27, 40-36, 48-35, 50-23, 50-24, 50-25, 54-33, 54-60,

!7:i2i 57~19- 57"20- 59"33- 59"52- 70"27' 77"94- 77'95- 77"96' 77-97
OFFSETJEGZNZNC, 22-28

OFFSET.BECZNNZNC, 22-24, 22-28
OFFSET.CURRENT, 22-25

OFFSET_END, 22-26
OFF_DISPLAY, 34-21

OFF.SPRZTE, 34-23
OFF.VBLANK, 34-26
OKZMATE.20, 41-1161
ONJDZSPLAY, 34-20
OH.SPRZTE, 34-22
ON.VBLANK, 34-25
OVERFLOW, 52-49
OJtfPEND, 29-11
O.CREAT, 29-12
O.EXCL, 29-14

O.NDELAY, 29-10
O.RAW, 29-16

OJDONLY, 29-6
OJ*DWR, 29-8

O.TRUNC, 29-13
O.NRONLY, 29-7

PARALLEL^RZNT^; S^S
PA.ZGNORB, 59-46

PFBA, 76-56
PZ2, 53-13
PZ4, 53-14

PZCA, 41-1119
PZD4, 52-71

PLOSS, 52-52
POTCONAME, 60-7

PRDJ5UMPRPORT, 61-33
PRD^PRTCOMMAND, 61-32

PRD.RAWWRZTE, 61-31
PROPBORDERLESS, 41-416

PROPCADCBT, 41-354
PaMrLongth, 41-1093

>ap«rTyp«, 41-1094
PortLlst, 27-86

Pr«v, 64-14
PropZnfo, 41-368, 77-58, 77-59
PutXcon, 36-39

PutWBObj«et, 36-39
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QUMEJLP.20, 41-1162
Quantua, 27-62

RECOVERY..ALERT, 41-1229
REGISTER. 75-21

RELVERIFY, 41-289
REQGADGET, 41-341

RESOURCESjOTOO.Jf, 60-1, 60-2
RIGHTBORDER, 41-317

RTC.MATCHW0RD, 65-34
RTF.AUTOINIT, 65-36

RTF.COLDSTART, 65-37

RTM.WHEN, 65-40
RTW.COLDSTART, 65-42

RTVOIEVER, 65-41
Raalnfo, 76-42, 76-42, 76-67, 76-69

RaatPort, 8-29, 41-718, 41-731, 41-940, 41-940, 61-144 63-52
Rat«, 27-107

R«ctanal«, 8-30, 8-65, 32-25, 64-15, 64-20
Region, 8-49, 64-18

RegionR«ctangl«, 64-12, 64-14, 64-21, 64-21
R«m«mb«r, 41-1178, 41-1180

R«m«mb«rSiz*, 41-1181
ReplyPort, 8-47

R«sModul«a, 27-70
R««id«nt, 65-21, 65-23

R««ourc«Li«t, 27-82
RsvdExt, 27-49

RxOftsat, 76-71
RyOff««t, 76-71
SCRGADCET, 41-339

SDCMD.HREAK, 66-93
SDCMD_QUERY, 66-92

SDCMD.SETPARAMS, 66-94
SDOWNBAOC, 41-349
SCRAGGING, 41-345

SELECTDOWN, 41-1249
SELECTED, 41-275
SELECTUP, 41-1248

.7WIRE, 66-106
66-98
66-108
66-110
66-104
66-102
66-100

SERB.XDI8ABLED, 66-96
SERFJ7WIRB, 66-107

SERF_EOFMODE, 66-99
SERF_PARTY_ODD, 66-109
SERF.PARTY..ON, 66-111

SERF.QUEUEDBRK, 66-105
SERFJIAD_BOOCIE, 66-103

SERF.SHARED, 66-101
SERFJCDISABLED, 66-97
SERIALJPRINTER, 41-1102

SF^ALERTWACK, 3-17
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SHADEJ3W, 41-1140
SHADE.COL0R, 41-1142

SHAOE.CREYSCALE, 41-1141
SHARED^OCX, 22-37
SHFCprLiat, 76-49
SHIFTITEM, 41-1199
SHIFTMENU, 41-1198
SHIFTSUB, 41-1200

SIGN, 41-1211
SING, 52-48

SINGLE, 41-1116
SIXJJI, 41-1128
SIZING, 41-343
SPAbs, 53-31

SPAcos, 53-38
SPAdd, 53-33

SPAaln, 53-38
SPAtan, 53-38
SPCap, 53-29
SPCos, 53-39

SPCosh, 53-40
SPOiv, 53-36
SPExp, 53-41

SPFi«M, 53-42
SPFix, 53-27
SPFlt, 53-28
SPLog, 53-41

SPLoglO, 53-41
SPMul, 53-35
SPNog, 53-32
SPPov, 53-41

SPRITES, 76-61
SPSin, 53-39

SPSincos, 53-39
SPSinh, 53-40
SPSort, 53-42
SPSub, 53-34
SPTan, 53-39

SPTanh, 53-40
SPTst, 53-30

STATIC, 75-20
STRCADCET, 41-355

STRINCCENTER, 41-324
STRINCRICHT, 41-325

STRPTR, 9-46, 71-47, 75-34, 75-35
SUSNUM, 41-1196

SUPFRONT, 41-347
SYSBASESIZE, 27-99

SYSCADCET, 41-338
Scroll_X, 8-44
Scroll_Y, 8-44

S«aaphor«, 59-59
S«rErr.Bau<*U«match, 66-132

S«rErr.BufErr, 66-134
S«rErrJufOv«rflov, 66-142

S«rErr_D«t«ct«dBr«ak, 66-145
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S«rErr_P«vBu«y, 66-131
S«rErr.InitErrf 66-140
S«rErr_InvBaud, 66-133

S«rErr_InvParaa, 66-135
S«rErr_Lin*lrr, 66-136

S«rErr_NoCT3, 66-144
SmrErrJioDSBL, 66-143

S«rErr_NotOp«n, 66-137
S«rErr_ParityErr, 66-139
S«rErr_*ortR«««t, 66-139
S«rErr_TiMrErr, 66-141

S«tAfPt, 34-31

S.tDrPt, 34-29

S«tOP«n, 34-28
S«tWrMsk, 34-30

SoftlntList, 27-90, 40-40
Softint*, 27-90

SoftV«r, 27-37

SprXna, 76-35
Stringlnfo, 41-435

SuparBitMap, 8-39
Sup.rClipR.ct, 8-40

SuparSavaClipRacts, 8-54
SyaFlags, 27-64

SyaStkLovar, 27-44
9ys3tkUpMr, 27-43

TDERR.B»dDriv«Typ«, 73-140
TDERR_B»dHdrSu«, 73-131

TDERR_BadSacHdr, 73-134
TDERR_BadS«cID, 73-130

TDERR.B«dS«cPr«aBbl«, 73-129
TDERR_BadS«cSua, 73-132

TDERR.BadUnitNuBf 73-139
DiskChang^l, 73-136

rivoIntW 73-141
73-13t
73-128

TDERR-NotSp^:ifi«d, 73-127
TDO0L.SMkError# 73-137

TDERR_TooF«tr8«cs, 73-133

TDFJEXTcSm; 73-75, 73-95, 73-96, 73-97, 73-98, 73-99, 73-100, 73-101
TDN«stCht, 27-66

TD.C3iANCENUM, 73-82
TD.CHANCE8TATE, 73-83

TDJF0RMAT, 73-80, 73-99
TD.LABELSXZS, 73-117
TD^ASTOOIM, 73-86

TD_MOTCR, 73-78, 73-97
TDJUME, 73-73

TD_PROTSTATUS, 73-84, 73-86
TDJIEMOVE, 73-81

TD.SECSHIFT, 73-52

TD.SEEK, 73-79, 73-98
TEXT, 75-48

TiaCS_PER_SECOND, 22-47
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TINY, 52-76
TLOSS, 52-51

TOCCLESELECT, 41-322
TOPBORDER, 41-319

TR^4ak«Bad, 74-13
TR^IoHm, 74-12

TRJIotU««d, 74-11
TW0_PI, 53-12

TMk, 8-53, 23-32, 27-59, 33-52, 47-33, 59-36, 62-83, 70-26
TmskExcaptCoda, 27-73

TaskExitCoda, 27-74
TaskRMdy, 27-87

TaskSigAlloc, 27-75
TaskTrapAlloe, 27-76
TaskTrapCoda, 27-72

TaskWait, 27-88
TaraArrayO, 66-27
T«raArrayl, 66-28

ThisTask, 27-59
ToolTypoArray, 36-41

TopBordar, 41-408
UCOUNT, 75-46

UCopIns, 76-37
UCopparListlnit, 34-35

UNDERFLOW, 52-50
US_LECAL, 41-1146

US.LETTER, 41-1145
UndoBuff«r, 41-439

UndoPos, 41-445

Unit, 9-40, 17-35, 43-25, 43-34, 61-126, 61-140
Us«rData, 41-242, 41-785, 41-962

VP.HTDE, 76-62
VPotR«s, 41-406

VartBody, 41-401
VartPot, 41-381
WBDISK, 77-34

WBDRAWER. 77-35

WBGARBABE, 77-38

SSaS ??!!77"77" 7?MSasS: ??!!
WBTOOL, 77-36

WDOWNBAOC, 41-348
WDRAOCINC, 41-344
WORDBITS, 75-30
WUPERONT, 41-346

W.TRACT0R, 41-1148
WaraCaptur*, 27-42

XY' 41-5i212"35' 41"172' 41"615' *l-693, 41-695, 41-742, 41-920, 42-44, 77-60, 77-120
_clipr«cts! 8-51

_fp«rr, 52-85
.pi, 8-56, 8-66
jp2. 8-66
aBMS, 61-108
•CAM, 61-111

aDENl, 61-66
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aDEN2,
aDEN3,
aDEN4,
aDEN5,

aOEN6,
aFNTO,
aFNTl,

aFNTIO,
aFNT2,
aFNT3,
aFNT4,
aFNT5,
aFNT6,
aFNT7,

aFNT8,
aFNT9,
aHTS,
aZND,

aJFYO,
aJFYl,
aJFY3,
aJFYS,
aJFY6,
aJFY7,

aLMS,

aNEL,
aPERF,

aPERFO,

aPLD,

aPLU,
aPROPO,
aPROPl,

aPROP2,
aRI,

aRIN,

aRIS,
aRHS,
•SBC,

aSFC,
aSGRO,
aSCRl,

•SCR22,
aSCR23,

aSCR24,
aSGR3,
•saw.

•SHORPO,

•SHORP1,

•SHORP2,

aSHORP3,
•SHORP4,

aSHQRPS,
•SHORP6,

aSLPP,

aSLRM,
aSTBM,

61-65
61-64
61-63
61-62
61-61
61-76
61-77

61-86
61-78
61-79
61-80
61-81
61-82
61-83

61-84
61-85
61-113

61-39

61-95
61-97

61-96
61-92
61-94
61-93
61-105
61-40
61-102
61-103
61-74
61-73
61-90
61-89
61-88
61-41
61-38
61-37
61-106
61-51
61-50

61-43
61-48

61-49
61-45
61-47

61-44
61-46
61-53

61-55
61-54
61-57
61-56
61-59
61-58

61-101
61-110
61-109
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aSUSO,
aSUSl,

aSUS2,
aSUS3,
•SUS4,

aTBCO,
aTBCl,
•TBC3,

aTBC4,
aTMS,

aTSS,
aVERPO,
aVERPl,

aVTS,

aba.
ac_l«n.

»c_por,

•c_ptr,

ac_vol,

adkcon.
•dkconr.

s£
atan2^
atof.
atoi.

atol.

back.
bltadat.
bltafva.

bltalva.
bltaaod.
blt.pt,

bltbdat.
bltbsod.
bltbpt,

bltcdat.
bltcmod.
bltconO,
bltconl.
bltcpt.

bltddat.
bltdmod.
bltdpt,

bltaiio.
bounds,

bptr,
ccod«.
call.

ciaa.raaourc*.
dab. rmuourcm.

clxcon.
clxdat.

coda.

copllc.

61-72
61-69

61-68
61-71

61-70
61-115
61-117
61-116
61-118
61-107
61-91
61-99
61-100
61-114
53-31, 69-65
15-88
15-89
15-87
15-90
15-85
15-29
53-44
52-38
52-38
52-95
52-92
52-90
52-91
8-27

15-69
15-54
15-55
15-64
15-58
15-68
15-63
15-57
15-67
15-62
15-52
15-53
15-56
15-21
15-65
15-59
15-60

8-30, 8-65, 64-15, 64-20
22-80, 22-80
35-18
52-93
7-6
7-7

15-82
15-28
35-17

15-72
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cop21c,
copeon,

copins,

copjapl,
copjBp2,

cr,

cr2,
crnow,

cujfoda,
cu.UnltNum,

custom.dmacon,
custoa.lntsna,

dbf,
ddfstop,

ddfstrt,

dcvlcss.h,

dlvstop,

dlvstrt,

S
dl.unussd!

dmacon,

daaconr,

do*. library,

drand48,
daj>ays,

d«J4inut«,

ds.Tlck,
dskbytr,

dskdat,

dskdatr,

dsklen,

dskpt,

dsksync,
•cvt,

•rand48,

•rrno,

«xe«pt«

oxc«ption,

•x«c.library,

flb.Coaaont,
fibD

fibJDlrEnt
flbD̂Dy,

«lb.EntryTyp*,

flb_Fll«Naa»,
fib_NumBlock«,

fib^ttl

ol,

float,

floor.

15-73

15-43
15-76

15-74
15-75
8-55
8-55
8-55
9-31
9-32
34-20,

34-25,

53-44
15-80

15-79

26-9
15-78

15-77

23-213
23-215

23-214

15-81
15-22
22-13
52-96

22-43
22-44
22-45
15-34
15-39

15-25

15-38
15-37

15-71

52-88

52-96

52-86

52-95
52-34
28-2
22-60

22-59

22-52
22-51
22-56

22-54

22-58

22-55
22-57

23-228
23-227

23-226
23-229

23-230

75-43

52-93

34-21, 34-22, 34-23
34-26
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faod,
for,

front!
gfx.h,

graphics,

1,

Icon, library,

ld_Byt«sP«rBlock,
id_Di«kStat«,

id_Di«kTyp«,

ld_InUs«,
ldLNumBlocks,

id_NumBlocksU««d,

icLNuaSoftErrors,

ldJfoltNuabsr,

id.VolunsMod«,

lntsna,

lntsnar,
lntrsq,

lntrsqr,

lo^Actual,

io.
lo^rkTlM,
lo.CllpID,

lo.CoBaand,

lo.CtlChar,
iPt

loJD«vlc«,

lo_Error,

io_ExtFlags,

lo^Lsngth!
lo^tessags,

lo.Offsst,

lo^sadLn,
io_S«rFlags,

io_StopSit«,
io_T«raArray,

lo.Unlt,
lo.Wrlt«Lsn,

lot4_Count,
lotdjlsq,

lot4.S«cLab»l,
isjfod«,

lsalnuB,
lsasdl,

lscntrl,
lscsya,

iscsymf,

i.dlgit,

lsoraph,
islovsr,
lsprlnt.

52-93

41-1210

52-93
8-27

8-5, 41-22, 63-5, 64-5, 76-5
8-5, 19-20, 34-17, 41-22, 41-26, 41-30, 41-34,

64-5, 76-5
53-25, 53-25
36-30

22-91

22-88

22-92
22-94
22-89
22-90

22-86
22-87

22-93
15-83

15-35
15-84

15-36
9-44, 43-38
66-65
66-66

-48
-41, 43-26, 43-35, 61-127, 61-141

66-62
-46, 43-40
-39, 43-24, 43-33, 61-125, 61-139
-43, 43-28, 43-37, 61-129, 61-143

66-64
-43, 43-27, 43-36, 61-128, 61-142
-45, 43-39
-38, 43-23, 43-32, 61-124, 61-138
-47, 43-41

66-63

66-68
66-71
66-70
66-67
9-40, 43-25, 43-34, 61-126, 61-140
66-69
73-111
73-110
73-112
35-15, 40-27
14-42, 14-47
14-46
14-45
14-47

14-48

14-38
14-44
14-37, 14-50

14-43

41-38, 41-42, 42-21, 63-5,
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ispunct,

isspaco,

isxdlgit,
itof,

JoyOdat,
joyldat.

lobs,
Irand48,

mathsrr!
memory, h,

mn_Lsngth,
mnNod«

snJtoplyPort,
mrand48.

nodss.h,

nrand48,

P*

pad2d,
p»d34,

d3bp,

padding,

ports.h.

14-41

14-40
14-39
53-25
15-26
15-27
15-47
52-91

7*7^3 18"26'
8-63
52-91

34-30, 34-30
52-90
26-5
59-54
59-52
59-53
52-91

65-18,17i-J8,

|
15-66
15-70

41-1096

V

70-22,

"-16,

JtS: 8:8: 69"51-

potOdat, 15-30
potldat, 15-31

potgo, "
potgo.rasourca,

potinp,
prsv,

rastport.h,
rafptr,

register.

15-46
60-7
15-32
8-62
34-17,

15-40
75-21

reservedly 8-37'
retval, 52-39
round, 53-24

rp, 8-29
rt_EndSkip, 65-24

rt^Flags, 65-25
rt_IdString, 65-30

rt_Init, 65-31
-JtotchTag, 65-23

rt_MatchWord, 65-22
65-29

65-28
65-27

65-26

41-34

8-67, 33-56, 63^84, 76-41
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strsqu.

strhor,
strlong,
strtol,
strvfol,

tanh,

tlmsr.h,
toascli,

tolovsr,
toupp«r,

trackdisk.dsvlc«,
trune,

type,

vhposr,
vhposv,
vposr,

vposv,

x.

gg 77-7. 77-7

59-64
59-60
75-20
15-48
15-50

15-51
52-91
15-49
52-26, 52-94
38-14, 41-50, 62-38

14-51

14-50
73-73
53-23

52-36, 77-134, 77-134, 77-135, 77-135
15-24
15-42
15-23
15-41

41-1211, 41-1211, 41-1211, 51-6, 51-6,
67-14, 69-65, 69-65, 69-65, 69-65

51-6, 51-6, 53-23, 53-23, 53-24, 53-24,
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Appendix E

Assembly Include Files—".i" Files

This appendix contains the assembly language include files that define the system data struc

tures used by the ROM (or kickstart) routines and the disk-loadable libraries.

As with the documentation files, these include-files are organized on a functional basis. In

other words, things pertinent to the exec are listed under "exec/something.i", things per

tinent to graphics are listed under "graphics/graphicsitem.i" and so on.

This appendix is a hard-copy of the "SYS:includesw directory on the Amiga Macro Assembler

disk.
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Cross Rsfsrsncs Utility (C) 1984, 198S Coa*odor«-A*iga, Inc.

1:dictionary 2:abl*s.l 3:adkbits.i 4:al«rts.l 5:audio i
•!bHJ£ 7:bootblock.i 9:cia.i 9:ciabas«.l 10:ciip?i

d ^ 12:consol«.i 13:eepp*r.l 14:cust<m.i P 15:d«vlc«s
^ESEd W:di«pl«*i 19:dMbit.i aotdiijL #n-diilib 1 "'a^ESEd- W:di«pl«*i 19:dMbit..i aotdiijL

21.4os_llb.i 22:dos«xtans.i 23:«rrors.i 24:«x«c.i 2S:«x«c lib i
26:«cs«bas«.i 27:«xscnaM.i 28:ga»sport.i 29:g«ls.i 30?gfSi
31:g£*baa«.i 32:icon.i 33: initialiSrs. i 34:input.i 35i ?£utsvsnt i
3«:in1£its.i 3?:int«rrupts.i 38: intuition, i 39TintuitionbaiJii ^40: i,
41:k»yboard.l 42:l«y»ap.i 43:lay«rs.i 44:libraries.i 4"lists i
46:s«aory.i 47:aise.i 48-.narrator.i 49:nod«s.i 50:paraliil i
51:ports.i 52:potgo.i 53:print«r.i 54:prtbas«.i 55:raJtpSrt i
56:rs9ions.l 57ir««idsnt.i 58:••rial.i 59:sprits.i So'staJtup i
61:atrinos.i 62:tasks.i 63:taxt.i 64:ti««r.l 65:trackdisk i
66: translator.! 67:typM.i 68:vi«v.i 69:vorKb«chTi

:io.i

ABC, 6-38
ABNC, 6-39

ABORT, 50-75, 58-72
ABCRTIO, 40-81

ACTIVATE, 38-807

^S S?

ADCMDF_
ADCMD

D.FINISH.
ADCMD.FREE,
ADCMD_LOCK, 5-25

ADCMD_PERVOL, 5-24
ADCMD.SETPREC, 5-22

ADOO.WAITCYCLE, 5-26
ADDQ.B, 2-40, 2-45 2-80

ADHARD.CHAwJgLS 5-16
ADI0B_N0WAIT, 5-35
ADIOB^ERVOL, 5-31

ADIOB.SYNCCYCLE, 5-33
ADIOB_WRITEMESSACE, 5-37
adioerr^llocfailed, 5-41

ADIOERJLnQALLOCATIOn! 5-40
ADIOFJIONAIT, 5-36
ADIOFJPERVOL, 5-32

ADIOF.SYNCCYCLE, 5-34
ADIOF.WRITEMESSACE, 5-38

ADKB.FAST, 3-22
ADKB_HFMPREC, 3-18
ADKB.MSBSYNC, 3-21

ADKBJPRECOMPO, 3-17
ADKB^RECOMPl, 3-16

ADKB.SETCLR, 3-15
ADKB.UARTBRK, 3-19
ADKB.USE0P1, 3-26
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ADKB.USE0V1, 3-30
ADKB.USE1P2, 3-25
ADKB.USE1V2, 3-29
ADKB.USE2P3, 3-24
ADKB.USE2V3, 3-28
ADKB.USE3PM, 3-23
ADKB_USE3VN, 3-27

ADKB.MQRDSYNC, 3-20
ADKF^AST, 3-39

ADKF.MFMPREC, 3-35
ADKF_MSBSYNC, 3-38

ADKF.PRE000NS, 3-49
ADKF^>RE140NS, 3-50
ADKF_PRE280N8, 3-51
ADXFJPRE560N8, 3-52
ADKF^PRECOMPO, 3-34, 3-50, 3-52
ADKFJREC0MP1, 3-33 3-51 3-52

ADKE.SETCLR, 3-32
ADKF.UARTBRK, 3-36
ADKF.USEOPl, 3-43
ADKE.U8E0V1, 3-47
ADXF.U8E1P2, 3-42
ADKF.USE1V2, 3-46
ADXF.USE2P3, 3-41
ADKF.USE2V3, 3-45
AOKF.USE3PN, 3-40
ADXF.USE3VN, 3-44

ADKE_W0RD8YNC, 3-37
AF, 17-60, 17-61, 17-63

AG_IOError, 4-71
AC^IaksLib, 4-67

ACLNoMsaory, 4-66
AC.OpsnD^, 4-69
ACOpsnLlb, 4-68
AC.OpsnRss, 4-70

ALERT, 4-39
ALERTNAOC, 4-17

ALLOC0, 16-68
ALLCC1, 16-69
ALLOC2, 16-70
ALLOC3, 16-71

ALTXBYMAP, 38-339
ANBC, 6-40

ANBNC, 6-41
ANJootError, 4-212
"• * "trap, 4-211

"■re, 4-200
isk, 4-204

:lntNoAct, 4-205
ANJDiskRsre, 4-203
AN^iseRsre, 4-208
AN.TMBadRsq, 4-197
AN.TlasrDiv, 4-196

AN.Workbsneh, 4-215
AREAOUTLINE, 55-46
ATJDsadEnd, 4-62
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AUDIOHAME, 5-12
AUTOITEXTEONT, 38-1259
AUTONEXTTEXT, 38-1260

AbortIO, 25-80
AddDovica, 25-72

AddLibrary, 25-66
AddPort, 25-59

AddR«soure«, 25-81
AlortData, 26-45
AlleeTrap, 25-57
Ar«alnfo, 55-93

AttnElaga, 26-83
AttnR«sch«d, 26-84

BACKDROP, 38-799
BECIN1O, 40-77

BGE.S, 2-53, 2-60
BOLD, 63-21

BORDERLESS, 38-805
BOTTOMBORDER, 38-330
CDJkSKXEYMAP, 12-26
CD.SETKEYMAP, 12-27

CHECKED, 38-142
CHECKIT, 38-128
CLEANME, 6-26

CLEANMEn, 6-25, 6-26
O©, 33-48, 33-50, 33-54

OO.CLEAR, 40-117, 65-98
©©.COUNT, 40-95, 40-98, 40-103, 40-104, 40-104
CM) FLUSH, 40-120

CMD INVALID, 40-112
OD.NONSTD, 5-21, 5-22, 5-23, 5-24, 5-25, 5-26, 40-95, 40-125, 50-48, 50-49, 58-42,

58-43, 58-44, 58-46

ODJREAD, 40-114, 65-93
CW5.RESET, 40-113
Qf>_START, 40-119
CKD.STOP, 40-118

CHD.UPDATE, 40-116, 65-97
CM)_WRITZ, 40-115, 65-92

COM4SEQ, 38-130

COPPERJ4OVE, 13-9
COPPER.WAIT, 13-10

COUNT, 33-43, 33-46, 33-48

CPRNXTBUF, 13-11
CPR_NTJLOF, 13-12
CPR_NT_SHT, 13-13

CTC_HCLRTAB, 12-86
CTQJiCLRTABSALL, 12-87

CTC_HSETTAB, 12-85
CTRL_C, 20-150
CTRLJD, 20-151

CTRL.E, 20-152
CTRL.F, 20-153

ChecklO, 25-78

ChkBas*, 26-36

ChkSua, 26-48

D«c 9 14:33 1985 A*a-Lang-Includ«-Xr«f Pag« 4

21-19
ClosttDvvlctt, 25-75

Clos«Llbrary, 25-69
ColdCaptur*, 26-37

CoolCaptur*, 26-38
Coplns, 13-15

CopLlst, 13-33
Cr«at«Dir, 21-33

Cr«at«Proe, 21-36
CurrentDlr, 21-34

DBUFFER, 55-44
DD, 15-32

DD.SIZE, 15-33
DEFERREFRESH, 38-210

DESIGNED, 63-31
DEVICESJUJDI0.1, 5-1, 5-2

DEVICES_CONSOLE_I, 12-1, 12-2
DEVICES_INPUTEVENTJ, 35-1, 35-2, 38-51

DEVICES_INPUT.I, 34-1, 34-2

DEVICES.KEYBOARD.I, 41-1, 41-2

DEVICES_KE*MAP..I, 42-1, 42-2
DEVICES_PARALLEL_I, 50-17, 50-18, 50-126, 54-30
DEVICES_PRINTER_I, 53-1, 53-2

DEVICES_TIMEiCI, 35-13, 38-47, 54-36, 64-15, 64-16
DEVXCESJIRACKDISIC.I, 65-18, 65-19

DEVJkBQRTIO, 40-68, 40-82
DEV.BECINIO, 40-67, 40-78

DFHLID, 17-40

DISABLE, 2-37
DISCRESOURCE, 16-55

DISCRESOURCEUNIT, 16-47
DISK, 17-61

DISKFONT, 63-26
DISKHAME, 16-100

DR, 16-68, 16-69, 16-70, 16-71, 16-72
DRT.37422D2S, 16-122

DRTJWICA, 16-121

DRTJ2MPTY. 16-123
DRUJ)ISCBLOCK, 16-48
DRUJDISCSYNC, 16-49

DRU.INDEX, 16-50
DRU.SIZE, 16-51

DRJkLLOCUNIT, 16-106
DR.CIARESOURCE, 16-60

DR.CURRENT, 16-56
DRJ>ISCBLOCK, 16-63
DRJ)ISCSYNC, 16-64

DR_FREEUNIt! 16-107
DR.GETUNIT, 16-108

DR.CETUNITID, 16-110
DR.GIVEUNIT, 16-109, 16-112

DR_INDEX, 16-65
DR_LASTCOM4, 16-112

DR.SIZE, 16-66
IB, 16-59
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DR_UNITID, 16-61
DR.WA1TINC, 16-63

OLpad, 16-58
DS.W, 16-102, 33-41, 52-10, 64-28, 65-71

DSKDMAOFF, 16-82
DSR_CPR, 12-82

DatougData, 26-44
DatougEntry, 26-43

D«lay, 21-46
D«l«taFil«, 21-25

DavicaLiat, 26-98
DavicaProc, 21-42

DiakFontHeadar, 17-43
DiapCount, 26-76

DoIO, 25-76
DoaPackat, 22-76

DupLock, 21-29
ENABLE. 2-50, 2-53, 2-55, 2-60, 2-62

ENDGADGET, 38-312
EOFMODE, 50-73, 58-64

ETD.CLEAR, 65-98
ETD.FQ8MAT, 65-96
ETDJ40TQR, 65-94
ETDJIEAD, 65-93
ETD.SEEK, 65-95

ETD.UPDATE, 65-97
ETD_VRITB, 65-92

EXEC_ABLES_I, 2-1, 2-2, 2-88
EXEC^ALERTS.I, 4-1, 4-2, 4-217

EXECJ5EV1CES.I, 15-1, 15-2, 15-54

^^JSSs?**0**^-1' 2~21' 2~23' a6"1* 26'2' 26-120
EXEC.INITIALIZERS.I, 33-1, 33-2, 33-59

020 50RINCSJ, 50-20, 50-22, 58-20,- Ss'h? 61-i, w", 61-64
££C_TASKS_I, 22-14, 54-26, 62-1, 62-2, 62-92, 69-26 69-28
EXEC.TYPESJ, 2;17, 2-19, 16-20, 16-22, 22-11, 47-5,'47-7, 60-14, 60-16, 67-1, 67-2,

EXTCOM, 6£749' *''"' ""^
EXTENDED, 63-19
Elapsed, 26-78
ExNwct, 21-31

Examlns, 21-30
ExacBasa, 26-32

ExacBas«R«a«rv«d, 26-109
Ex«cut«, 21-50

Exit, 21-37
FC, 17-25

FCH, 17-34
FCH.ID, 17-32

FOLLOWMOUSE, 38-322
FORBID, 2-79

FP, 63-25, 63-26, 63-27, 63-28, 63-29, 63-30, 63-31, 63-32
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FRSTJX)T, 55-42, 55-107

*sj*»Sl: till- "-30' "-31- """
FllttHandl«, 22-59

FindPort, 25-65
FrMTrap, 25-58

GADGDISABLED, 38-296
CADCETTYPE, 38-346

GADGHBOX, 38-269
GADGHCOKP, 38-268

GADGHIGHBIT8, 38-267
GADGHIMACE, 38-270
GADGHNONE, 38-271
GADGZHACE, 38-275

CADCIM4EDIATE, 38-307
CIFMEZEROZERO, 38-803

GRAPHICS.COPPEIL.I. 13-2, 13-3
GRAPHICS.CFXBASE.I, 31-6, 31-7

GRAPHICS.TEXTLI, 17-19, 38-39, 63-1, 63-2
GRELBOTTOM, 38-281
GRELHEICHT, 38-286
GRELRIGHT, 38-282
GRELWZDTH, 38-284

Gadget, 38-219
C«lslnfo, 55-22

C«tCC, 25-88
G«tM«9, 25-62

CatPackat, 21-40
CexBaa«, 31-19

HARDWAREJ*DKBITS.I, 3-12, 3-13, 3-54
HARDKARE.BLITll, 6-11 6-12 6-89

HZGHBOX, 38-138
HZGHCOMP, 38-137

HIGHFLACS, 38-135
HICHIMACE, 38-136
HICHITEM, 38-147
HIGHNONB, 38-139

HSIZEBZTS, 6-29, 6-30
HSIZEMASK, 6-31
ICONNAME, 32-30

IDN«stCnt, 2-40, 2-45, 2-52, 2-59 26-80
lECLASSJkCTIVEWINDOW 35-53
IECLASS.CLOSEWINDOW, 35-41

IECLASS_DISKINSERTED, 35-51
IECLASSJHSKREMOVED, 35-49

IECLASS.EVENT, 35-27
IECLASS.GADCETDOWN, 35-33

IECLASS.GADCETUP, 35-35
IECLASSJffiNULIST, 35-39
IECLASS.NEWPREFS, 35-47

IECLASS^KULL, 35-21
IECLASSJPOINTERPOS, 35-29

IECLASSJIAWKEY, 35-23
IECLAS3JIAWMOUSB, 35-25

IECLASSJIEFRESHWXNDOW; 35-45
IEOASSJIEQUESTER, 35-37
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IECLASS..SIZEWINDOW, 35-43
IECLASS..TIMER, 35-31
INDJVDDHANDLER, 34-19
IND.REMHANDLER, 34-20

IND.SETMPCRT, 34-24
IND.SETMTRIG, 34-26
IND..SETMTYPE, 34-25

IND.SETPERIOD, 34-23
IND.SETTHRESH, 34-22

IND.WRITEEVENT, 34-21
INITBYTE, 33-18
INITLONC, 33-33

IHITSTRUCT, 33-40
INITWORD. 33-26

INREQUEST, 38-811

INTASK, 15-52
INTUITION_INTUITIONBASE..I, 39-1, 39-2

INTLABLES, 2-32
10, 40-34, 40-56, 54-62, 54-63, 54-64, 54-65

IOAudlo, 5-44
IOEXTPAR, 50-95

IOEXTPar.SIZE, 50-123, 54-89, 54-90, 54-91, 54-94
IOEXTTD, 65-105

IOPAR, 50-74, 50-75, 50-76
IOPT, 50-77, 50-78, 50-79, 50-80

IOSTD.SIZE, 40-51, 48-58, 50-95, 58-91, 65-105
IOTD_COUNT, 65-106

IOTD.SECLABEL, 6S-107
IOTD.SIZE, 65-108
IOTV_TIME, 64-37
lOJkCTUAL, 40-45

lOjOCXMMlD, 40-37

IOJDATA, 40-47
IOJDEVICE, 40-35, 40-78, 40-82
IO_ERROR, 40-39
IO_FLACS, 40-38

IOJLENCTH, 40-46
IO.OFFSET, 40-48

IO^ARFLACS, 50-121
I0_PAR9TATUS, 50-120
IO^PEXTFLACS, 50-119
IO^TERMARSAY, 50-122

IO.SIZE, 5-44, 40-40, 53-129, 53-137, 64-36
IO_UNIT, 40-36

ISDRAMN, 38-146

ITALIC, 63-20
ITEMENABLED, 38-132

ITEMTEXT, 38-129
IVAUD0, 26-61
IVAUD1, 26-62
IVAUD2, 26-63
IVAUD3, 26-64
IVBLIT, 26-60

IVCOPER, 26-58
IVDSKBLK, 26-55

IVD8KSYNC, 26-66
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IVEXTER, 26-67
IVINTEN, 26-68

IVNMI, 26-69
IVPQRTS, 26-57

IVRBF, 26-65
IVSOFTINT, 26-56

IVTBE, 26-54
IWERTB, 26-59

IdlaCount, 26-75
Info, 21-32

Input, 21-22
IntVacts, 26-53
IntrList, 26-99

IntultionBas«, 39-37
IoErr, 21-35

Islnt«raetlv«, 21-49
JSR, 2-85, 44-109

KBD_ADDRESETHANDLER, 41-21
KBO^EADEVENT, 41-19

KBDJIEADMATRIX, 41-20
KBDJ^EMRESETHANDLER, 41-22
KBD_RESETHANDLERDONE, 41-23

KCB.CONTROL, 42-32
KCBJ)OMNUP, 42-34

KCB_KOP, 42-25
KCB.STRINC, 42-37

KCFJkLT, 42-31
KCF.CONTROL, 42-33
KCF_DOWNUP, 42-35

KCF_NOP, 42-26
KCF.SHIFT, 42-30
r^STRINc!KCF.STRINC; 42-38
KC^OQUAL, 42-28

KC.VANILLA, 42-29
KM 42-13

38-328

t!:t!si7*°r65'44-39-44""-47-48
LIBRARIES_DOSErTENS_I, J2-1. JJ-3, 2J-a34, 54-39

LIBJASE. 16-105. 44-J6, 44-J7. 44-6J. 47-4B

5S itlV 40-"'44"115-44-1175S: itlV
LN, 49-24

LN.NAME, 49-29
LN.PRI, 49-28, 54-59

LN.SUCC, 49-25
LN.TYPE, 49-27
LONCINT, 38-337

LastAl«rt, 26-107
Lay«rlnfo.«xtra, 43-16

Lay«r_Info, 43-32
LlbLlst, 26-100
LoadS«g, 21-38

Lock, 21-27
LovMaoChkSua, 26-35

MACRO, 2-32, 2-37, 2-50, 2-73, 2-79, 2-84, 5-12, 8-6, 8-10, 12-95 12-98
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16-100, 20-15, 20-81,.20-84, 21-11, 29-49, 29-54, 32-30 33-18 *i 9« ?i **
33-40, 40-77, 40-81, 40-93, 40-102 44-38 44-50 44-105 44-107*44 i i2 11*
45-37, 45-44, 45-53, 45-57, 45-61, 45-66, 45-71, 45-76 45-82 45-9? it'itt"
45-107, 45-126, 45-133, 47-53, 50-67, 52-7, 58-59? 61-35 61-42 61?S0 « ?7
64-26, 65-69, 67-17, 67-21, 67-26, 67-31, 67-367 67-41 67-46 67-51 67 si
S7;61' 67"66' 6?"71' 67"76' 67"fli; 67"Be; 67"9i; "-107, 67-li3 51' 67"M'
6-34, 634

MAXCYLS, 65-33
MAXFONTNAME, 17-41, 17-55
MAXFONTPATH, 17-23, 17-26

MAXRETRY, 65-37
MEMORY, 17-60

MENUSTATE, 38-812
MENUTOCCLE, 38-131

MEMUTOOCLEO, 36-148
MEXZT, 33-52

MN, 51-63
CTH 5165
MN,

MN.LENCTH, 51-65
MNJREPLYPCRT, 5

MP

165
T, 51-64

MP, 51-32
MP.FLACS, 51-33

MP_MSCLIST, 51-36
MP.3ICBIT, 51-34

MP.SXCTASK, 51-35, 51-42, 51-82
MP_SOFTI!IT, 51-42

MRB.SIZE, 48-80
M^ASM, 12-95
HJWM, 12-98
KJ2W, 12-94

MaxLoeMem, 26-42
MoLiet, 26-96

NABC, 6-42
NOCAREREFRESH, 38-816

NOCROSSFILL, 55-47
NUEVXCE, 49-38

NT^FONT, 49-47
NTJBREEMSG, 49-41

NT_IKTERRUPT, 49-37
NT^IBRARY, 49-44
NT^ffiMORY, 49-45

NT_MES8ACE, 49-40
NT_M3GPCRT, 49-39
NTJROCES8, 49-48

NTJIEPLYMSC, 49-42
NTJIE3OURCE, 49-43

NT.SBMAPHORE, 49-49
NT_SOFTINT, 49-46

NT.TASK, 49-36
NT.UNKNOWN, 49-35

NUMCYLS, 65-32, 65-33
NUMHEADS, 65-36
NUMSECS, 65-35

NUMTRACKS, 65-38
NUMUNITS, 65-39

N«vWlndov, 38-841

ONBJ5OT, 55-43, 55-105
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OTHERJIEFRESH, 38-797
OWNBLITTERn, 31-55

OldOpanLibrary, 25-68
Op«A, 21-18

Op«nD«vic«, 25-74
OpiuiLibrary, 2S-92

OpcnRaaourec, 25-83
Output, 21-23

PAPEROUT, 50-79
PAR, 50-71, 50-72, 50-73

PARALLELNAMZ, 50-67
PA.IGN0RE, 51-54
PA.SXCNAL, 51-52

PA.SOFTXNT, 51-53
PBUSY, 50-78

PDCMD.QUERY, 50-48
PDCMD.SETPARAMS, 50-49

PERMIT, 2-84
PFJkCTION, 51-47
POINTREL, 38-203

POTCONAME, 52-7
PRDJ)UMPRPORT, 53-39

PRDJPRTCOMMAND, 53-38
PROJtAMWRXTE, 53-37

PREDRAWN, 38-204
PRIMARY_CLIP, 11-57
PROPORTIONAL, 63-30

PSEL, 50-80
PTERMARRAY, 50-85

PTERMARRAY.0, 50-86
PTERMARRAY.l, 50-87

PTERMARRAY.SIZB, 50-88, 50-122
ParErrJBufTooBi?, 50-35
ParErrJD^Buay, 50-34
ParErr.InitErr, 50-40

ParErr.InvParaa, 50-36
ParErrJLin«Err, 50-37
ParErr^fotOpon, 50-38

ParErrJPortR«a«t, 50-39
ParJ)EVFINISH, 50-50

ParantDir, 21-48
PortLlat, 26-101

PrlntarExtandadData, 54-121
PrintarSogaant, 54-142

Proeaaa, 22-33
Proeura, 25-90
PutMag, 25-61
QBOMIES, 31-58

QBOUNERn, 31-56, 31-58

aK »» M"5871
Quantum, 26-77

OuauaPackat, 21-41
RAD_BOOCIE, 50-72, 58-66

REFRESHBITS, 38-793
RELVERXFY, 38-302
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REMOVED,
RBPORTMOUSE,

REQACTIVE,
REOOFFWINDOW,

RESOURCESJDISK_X,
RESOURCES.J?OTQO_I,

revpath;
rightborder,

RMBTRAP,
ROMFONT,

RP,
RP,

[P.COMPLEMENT,

RP_INVERSVID,

RP.JAM1,
RWDIR,

RastPort,
RavDoFat,

RavIOInit,
RavMayGatChar,

RavPutOiar,
Raad,

R«BDavica,

RamLibrary,
RaaPort,

RaaRasourca,

Ranaaa,

RasourcaList,
RavdExt,

S,

SELECTED,

SGR_CLRO,
SCR.CLROBC,

SCR.CLR1,
SGR_CLR1BC,

SGR.CLR2,
8GR_CLR2BC,

SGR.CLR3,
SGR.CLR3BC,

SGR.CLR4,
SCR_CLR4BG,

SCR_CLRS,
SCR.CLRSBG,

SCR.CLR6,
SGR.CLR6BC,

SGR_CLR7,

SCR.CLR7BC,
SGR_CYAN,

12-61
12-70

12-62
12-71

12-63

12-72
12-64
12-73

12-65
12-74

12-66
12-75
12-67

12-76

12-68
12-77

12-45
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SGR.CYANBC,

SGR_DEFAULT,
SGHJDEFAULTBC,

SCR.CREEN,

SGR.GREENBG,
SGR—ITALIC,

SGRJ4ACENTA,
SCSt^HACENTABC,

SGRJ1EGATIVE,
SCR^RIHARY,

SCRJtED,
SCR.REDBC,

SCX.UNDERSCQRE,
SGR.WHITE,

SCR.WHITEBC,
SCR.YELLOW,

SGR.YELLOWBC,
SHARED,

SICBREAK,

SIMPLEJ(EFRESH,
SIZEBBOTTOM,

SIZEBRICHT,
SIZEOF.VIEW,

SM,

SMARTJtEFRESH,

SM.BIDS,

SM-LOCKMSC,
SM.SIZE,
STRING,

STRINOCENTER,

STRINGRICHT,

SUPER_BITMAP;
SIJPER.UNUSED,

SYSREQUEST,
SatiseyHsg,

Scraan,
Saalc

SandIO!
SatCoaaant,

SatFxanction,
SatProtactien,

Softints.
SoftVar,

SuaLibrary,
SysFlags,

SysS&Lovar,

talLdot!
TASK_ABLEff,
TBC_HCLRTAB,

TBCJiCLRTABSALL,
TC.SIZE,

TD,
TDERR.BadHdr9ua,
TDERR BadSacHdr,

12-55
12-47

12-57

12-41
12-51

12-34
12-44

12-54
12-36
12-32
12-40

12-50
12-35
12-46
12-56

12-42
12-52
50-71, 58-65

20-150, 20-151, 20-152,

38-795
38-789

38-788
39-40
51-75

38-794
51-76
51-82
51-77

50-68, 58-60, 61-35

38-334

38-335

2-52, 2-59

38-796
38-823

38-209
11-59

38-909

21-24
25-77

21-43
25-70

21-44

26-105
26-34
25-71

26-79

26-41
26-40

63-28

2-73
12-90

12-91

22-34, 54-101, 62-54

65-74
65-124
65-127

63-32
38-801

38-208
38-207

16-1, 16-2

52-1, 52-2
20-147

63-27
38-327

38-815

63-25
55-42, 55-43, 55-44, 55-46, 55-47, 55-56
55-52
55-53

55-50

50-77

55-58

25-87

25-84
25-85
25-86

21-20

25-73
25-67

25-60

25-82
21-26

25-63
38-158

26-85
26-97

26-46

4-17, 7-47, 20-114, 20-115, 37-53, 37-54, 37-55

12-39

12-49
12-43
12-53

12-33

20-153
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TDERRJBadSecID,
TDERR..BadSecPreaable,

TDERR_BadSecSua,
TDERRJJiakChanaed,

TDERR_NoSecndr,

cified.

atCht,
TD.CHANCENUM,

TD.CHANCESTATE,

td_labelsizb'

TDJ40T0R!
TDJIAME,

TD.PR0TSTATU8,

TIMERE
TIMERNAME,

TIMEVAL.
TOC3CLESELECT,

TOPBORDER,

TR^ADDREQUEST,
TR_GETSYSTIME,
TR_SETSYSTIME,

TV.MICRO,
TV.SECS;
TXSCALE,

TaskExe«ptCod«,
Ta«k£xltCod«,

TTa«kR«ady,
TaskSlgAlloe,

Ta«kTr«pAlloc,
T»«kTrapCod«

T»«k«it,
T«xtAttr,
T«xtFont,
ThiaTaak.

TmpRma,
OfHfHa«,

UCopLiat,
UNDERLINED.

UNIT,
UNIT^IACS,

UNIT.HiaiOHZ,
UNIT.OPENCNT,

UNIT.SIZE,
UNIT.VBLANK,

UNIT nad,
UnLoadSag,

UnLock,

65-123
65-122
65-125
65-129

65-121
65-120

65-126
65-121

65-92. 65-93, 65-94, 65-95, 65-96, 65-97, 65-98
2-80, 26-81
65-81
65-82

65-79, 65-96
65-112

65-85
65-77, 65-94

65-69
65-83, 65-85
65-80

65-50
65-49
65-78, 65-95
64-36
64-26
64-31

38-332
38-329

64-42
64-43

64-44

64-33
64-32
55-56

26-88
26-89

26-102
26-90
26-91

26-67
26-103
63-36
63-45
26-74
55-15
25-89
13-46
63-22
15-42, 15-51, 15-52
15-43

64-23
15-45
15-46
64-24
15-44
21-39

21-28
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VSIZEBITS,
VSIZEMASK,

Vacate,
Vi«wPort,

WBENCHW1NDOW,

WIDEDOT,
WINDOWACTIVE,
WINDOWCLOSE,
WINDOWDEPTH,
WINDOMDRAC,

WINDOWREFRESH,
windowsizing:
WINDOWTICXED,

W0RKBENCH_ICON_I,
WaltForChar,

WaltIO,
WaitPort,

WamCaptur*,
Writ*,
XREF,
-LVO,

JLVQMTt,
_LVOP«rmit,

_int«na,

•5,
»6,

aIND,
aNEL,

»RI,
aRIN,
aRI9,

aSGRO,
•SGR23,

aSGR24,
aSGR3,

aSGR4,

a±_VctrPtr!
•i.VetrTbl.

al«rtNuab«r,
already,

audio.device,
bltnode,

bn.SIZEOF,

bnjblitaise!

bn_function,
b_ brxji,

bn.atat,
eiJ)estAddr,

6-30
6-32
25-91
13-36, 68-28
38-820
63-29
38-810
38-786
38-785
38-784
38-819
38-783
38-821
32-2, 32-3, 32-34
21-47

25-79
25-64
26-39
21-21

2-33, 2-75, 67-18
21-12, 67-18
4-46
2-75, 2-85

2-33, 2-39, 2-44, 2-54,
4-40, 4-43, 4-47

53-44 4~45' 4"46' 4"4?
53-45
53-46
53-43
53-42
53-48
53-50
53-52
53-49
53-51
17-64
55-98
55-97
55-96
55-99
55-95
55-94
4-39
4-204
5-13
6-14
6-22
6-20
6-19
6-21
6-18
6-16
6-15
6-17
13-19

2-61
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clJ>aatData, 13-2a
el_HNaltPoa, 13-21

ci.OpCoda, 13-16
ci_SIZIOF, 13-34

d.WaitPoa, 13-18
cijMCtllat. 13-17

d_, 13-36
cl_SXZEOF, 13-44

color, 14-122

copinit, 13-53
coplnit_diagstrt, 13-54
copinit_«pntop, 13-56

copinlt_apratrtup, 13-55
count, 21-10, 21-12, 31-13, 21-13

cprliat, 13-27
crl_N«xt, 13-28

crl_SXZEOF, 13-31
crljux, 13-30

crl_atart, 13-29
d7, 4-40, 4-41, 4-47

3514 384 38davicaa,

dfh_DF,
FilaID,

4,

35-14,

17-51
17-52
17-55
17-53

7

41, 44

38-48, 38-52, 54-31, 54-34, 54-37

dfhJaM,
dfixJlavision, 1753

dfh_SXZEOF, 17-57

dfh_SagBant, 17-54
dfh_TF, 17-56

disk, 4-204
diak.rasourca, 16-101

dos.l, 22-25, 60-23
dp.Action, 2290

dpjkrgl, 22-88, 22-93

dp_Link,
dpjort,

dJLlpJmml,

dp3tatua,
dp.St»tu«2,
dT

fc^IZEOF,
fc.Styl«,

ec.y81s«,
fch^FC,

fchJFiUID,
fch»Num£ntri««,

fKJUl

hjg
fhj^rg
Ch_Bu
QE

gs,

dQV-End,

£h_Funcl,
fhF2

22-90

22-88,

22-77

22-78

22-82,

22-86,
22-91

22-92
22-80,
2-22
17-26
17-29

17-30
17-28
17-37

17-37

17-35
17-36
22-71

22-72
22-70,
22-63
22-65
22-67

22-68

22-91

22-92

23-90

22-71
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fh^Func3,
Ov_£unca,

O\_Intaractiva,

fhj^nk,
Ch^Pos,

QV_SIZEOF.

fhJTyp*,
^ActiViav,

22-69
22-66,

22-61
22-60
23-64
22-73

22-62
31-20

g_ync, 31-38

gb_BlitLock, 31-44
gbJlitNaat, 31-45
gb_BUtOvnar, 31-47
gbJBlltWaitQ, 31-46

gb^abug, 31-37

gb_DafaultFont, 31-34
gbJ)iaplayFlaga, 31-49

gb_Flaga, 31-43
gbJLOFliat, 31-24

gb_Hodaa, 31-35

gb_SHFUst, 31-25
gb.SZZE, 31-52

gb_SpritaRa«arvad, 340
gbTOFMitQ

22-67

pa«arvad,

gb.TOF.MaitQ,
gb.T«xtFenta,

gb.VBlank,
gbjolittar,

gbjfrlthd,
gbj>ltarv,
gbjslttl,

gbjftablthd,
gbjaablttl,

gbjbytaraaarvad,
gb.cia,

gb.coplnlt,
gb_raaarvad,

gb.ayatamj3plconO,
gb.tiaarv,
gb.b

3152
31-40
31-48
31-33
31-36
31-23
31-26
31-32
31-37
31-28

31-39
31-41
31-33
31-21

31-51
31-39
31-31

31-30
4-304
38-230

38-338
38-260

gg_Mu
gg

gg.8alacdand2r;
gg.SpacialZnfo!

gg.TopEdga,
gg.UsarData,

Widh
.Data,
gg.Width,
gOlaga,

38221

38-24l'
38-358
38-324
38-261
38-225
55-25

9"57' 69"58' 69"59' 69"77' 69"120
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gUIZEOF, 55-39
giJ&ettosMoet, 55-36
gi.collHandler, 55-32

gi.firstBlissObi, 55-37

gi_gelHead, 55-26
gi.oelTail, 55-27

gi_lastBlissObj, 55-38
oi_le£taost, 55-33

gl_rightaost, 55-34
gi_sprRsrvd, 55-23
gi_topaost, 55-35

has, 4-204

ib_AetiveScreen, 39-42
ibJlctiveWindov, 39-41
ib_FirstScreen, 39-47

ib_LibNode, 39-39
ib_VievLord, 39-40

icon.library, 32-31
interrupts.!. 16-33, 24-4, 26-22, 31-16

iO1' 64-i9n6"2212"20' 24"10' 28"14' 34"14' 41"14' 48"9' 50"25' 53'32'
io_ClipID, 11-52*

io_Pata, 11-50
io_L«ngth, 11-49
io.Offset, 11-51

ioaJUlocKfly, 5-45
ioa.Cycl«s, 5-50

ioa_Data, 5-46
loa_L«ngth, 5-47
ioa.Pariod, 5-48
ioa_SIZEOF, 5-52

ioa.Volua«, 5-49
ioaJtfriteMsg, 5-51
iocr.SIZEOf, 11-53

Isr, 4-46

bl 42-20
42-19

UypypM, 42-18
k^JiiR«p«atabl«, 42-21
k^LoCap«abl«, 42-16
taaLKM 42-15

S 8
ka\_SIZEOF, 42-22

l«a, 4-43
lij^oek, 43-38

li^ockPort, 43-37
li_Lock«r, 43-42

UJRPJUplyPort, 43-36
lijbroadcast, 43-39

lijayt«resorv«d, 43-43
li.ch«ck_lp, 43-34
li_lockn«st, 43-40

li.oba, 43-35
li^pad, 43-41
plaY 43-33
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li.vordreaerved, 43-44
libraries, 22-25, 54-40, 60-23

" 16-37, 22-21,

43-21
liejblitbuff, 43-20

lie.env, 43-17

43-18
■aero, 4-39, 7-38, 7-42, 27-4

43-30
aemnode_hov_big, 43-29

aaanode_pred, 43-27
aeanode_succ, 43-26
Mssiode.vhere, 43-28

ai.Coaaand, 38-108
ai_ItemFill, 38-102

BiJCludgeFillOO, 38-117
ai_NextSelect, 38-123

ai.SXZEOF, 38-125
ai.SelectFill, 38-106

ai_SubItea, 38-119
■ove.l, 4-41, 4-45

aovea.l, 4-40, 4-47
nv_BitMap, 38-877

nv_BlockPen, 38-849
nv.Checl^lark, 38-864
nvJ)etallPen, 38-848

nv_FirstCadget, 38-859
nv_Flags, 38-853

nv_Height, 38-846
nv.IDCMPFlags, 38-851

nv.Left£dge, 38-843
nv^iaxKeight, 38-893
nv_MaxWidth, 38-892

nv__MinHeight, 38-891

nw_MinWidth, 38-890

nv^SIZE, 38-901, 69-47, 69-71
nv.Screen, 38-872
nv.Tltle, 38-866

nv.TopEdge, 38-844
nv.Type, 38-899

nv.Width, 38-845
parallel.device, 50-68

paraaArray, 4-39
ped.Close, 54-126

pedLColordass, 54-128
pedLCoamands, 54-136

pedLDoSpecial, 54-137
ped_Expunoe, 54-124

_^ P^l-Inlt, 54-123
P«Uf*xColuans, 54-129

ped^MaxXDots, 54-132
Pf4_MaxYDots, 54-133

P«U»uaCharSets, 54-130
P^LNuaRova, 54-131
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p«4-0p«n. 54-125
p«cLPrint«rClaas, 54-127
podJPrintarNaM, 54-122

padLJlendor, 54-139
p«d.SXZEOF, 54-140

p*4_Tia«outSecs, 54-139

padJCDotsInch, 54-134
podJCDofinch, 54-135

potgo.resource, 52-8
pr.CXS, 22-44

pr.CLI, 22-48
pr_COS, 22-45

pr_Consol«Task, 22-46
pr.CurrantDir, 22-43

pr_Fil«Syat«aTaak, 22-47
pr_GlobV«c, 22-39

prJtogPort, 22-35
pr_Pad, 22-36

pr_?ktWeit, 22-50
prJP.«8ult2, 22-42

pi\J«turnAddr, 22-49
pr_SIZEOE, 22-52

pr_S«gLiat, 22-37

pr_StackBasa, 22-41

pr_StackSix«, 22-38
pr_Tack. 22-34

pr.TaakNua, 22-40
pr.WlndovPtr, 22-51

paJt«xtS«gB<ant, 54-143
pa^PED, 54-147

pe^Rovision, 54-146

pa_V«r»ion, 54-145

pa.runAl«rt« 54-144
r«a«rv«« 21-8

rpJkOLPcn, 55-68
rp^AlgoStylo, 55-81
rp_Ar«aInfo, 55-63

rp^ArsaPtSs, 55-70
rpJlr«aPtrn, 55-61

rpJgPan. 55-67
rpBitMap, 55-60

55-69
55-71

56

rp_Duimy# 5571

rp_FgP«, 55-66

rpJFXags, 55-73
rp^ont, 55-80

rp.Calalnfo, 55-64
rpJLay«r, 55-59

rp_Lin«Ptrn, 55-74

jtok 5565
5574

rpjtook, 55-65

rp_P«nH«ight, 55-79

rp.PcnWidth, 55-78
rpJ&JJ99r. 55-87

rp.TipR&a, 55-62
rp_TxBa««lino, 55-85

rp.TxFlago, 55-82
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rp.TxHaloht, 55-83
rp TxSpacing, 55-86

rp^TxWidth, 55-84
rp.cpjt, 55-75

rp.cpjy, 55-76

rp.linpatcnt, 55-72
rp_longr«B«rv©d# 55-89

rp_pint«raa. 55-77
rp_r«««rv*d, 55-90

rp_vordr«a«rv«d, 55-88

rqJlaekFill, 38-176
rqJFlags, 38-174

rq_H«i«ht, 38-165
rqJCluda«Fill00, 38-185

raLaftEdg*, 38-162

OldarRaqueat 38-161
38-197

38-167

38-168

38-195

38-171
38-170

38-187

38-188

38-198
38-172

q_EF, 38-200
rq_Top£dg«, 38-163

rq_Width, 38-164
aatiafyM»g_SIZEOF, 11-63

acElratWindov, 38-912
ac_H«ight, 38-918

ac_La£tEdg«, 38-914

acJ^ouaeY, 38-920

ac_K«xtScr««n, 38-911
BC.TopEdga, 38-915

ac.Width, 38-917
•cratch, 4-39

•d-ctl, 14-118
ad_dataa, 14-119
ad^datab, 14-120

acLpoa, 14-117

a«.ClipZD, 11-62
aojlag, 11-60

fia_Un±t. 11-61

sp, 4-40, 4-47

atringa.i, 50-21, 58-21
t%_Flago, 63-40
tajtfaao, 63-37

ta^Styl©, 63-39

ta.YSlza# 63-38
tasks.i, 22-15, 24-7, 54-27, 69-27
toxt.i, 17-20, 38-40

tf_Acc«saora, 63-54
t£_Bas«lin«, 63-51
tfBldS 63-52
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tf.CharData, 63-58
tf.CharKara, 63-64
tf.CharLoe, 63-61

tf.CharSpaca, 63-63

tf_Flags, 63-49
tfJUChar, 63-57
tf_LoChar, 63-56
tf_Modulo, 63-60
tf.SIZEOF, 17-56, 63-65
tf_Stvla, 63-48
tfJCSlza, 63-50
tf.YSiza, 63-47

tiiaar.davica, 64-27

timar.i, 35-14, 38-48, 54-37

tr_RasPtr, 55-16
tr_SIZEOF, 55-18

tr.Slza, 55-17
trackdlak.d«vic«, 65-70

tvp««.i, 2-18, 16-21, 22-12, 47-6, 60-15, 69-15
UC1.SIZEOF, 13-50

unit, 4-204
vaiza, 21-9, 21-13

vd_BlockP«n, 38-752
wd_Bord«rBottom, 38-724

v4_Bord«rL«ft, 38-721
vd_Bord«rRPort, 38-725
wd_Bord«rRight. 38-723

vd_Bordcrtop, 38-722
wd.Ch«ckMark, 38-757
vdJ*flUqu«st, 38-707

vdLDaacendant, 38-735
wcLDatailPan, 38-751

vcLExtData, 38-774
vd.FlratCadg«t, 38-731

vdjriratR«qu«st, 38-706

vd^Flags, 38-700
vd.CZZH«ight, 38-772
vd_CZZMoua«X, 38-767
vd.CZ2Mou.aY, 38-768

vd_GZZWidth, 38-771
vd.IOCMPFlago, 38-746

ght, 38-698
dth, 38-697

trip, 38-702
_ aaag«K«y, 38-749

vd^arant, 38-734
vd_Point«r, 38-739

wd^trHaight, 38-740
wdLPtrWidth, 38-741

wdLRPort, 38-710
vdJRaqCount, 38-708

vd_Scr«enTitla, 38-760
vd_Slz«, 38-780

vd_Tltla, 38-704
vd_Ua«rData, 38-777
wd_Ua«rPort, 38-747
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wd_WLay«r, 38-778
wd_WScra«n, 38-709

vdJtflndovPort, 38-748
vd.XOffa«t, 38-742
vd_YOffa*t, 38-743
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Appendix F

Exec Support Library
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Exec Support Functions -- NewList

INCLUDE Mexec/types.i"

INCLUDE "exec/nodes.i"

INCLUDE "exec/lists.i"

section _NewList

xdef JfewList

^NewList:

move.1 4(sp),aO

NEWLIST aO

rts

end

s
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INCLUDE "exec/types.i"
INCLUDE "exec/nodes.i"

INCLUDE "exec/lists.i"

INCLUDE "exec/libraries.i"

INCLUDE "exec/ports.iM

INCLUDE "exec/io.i"

section _BeginIO

xdef _BeginIO

_iBeginIO:

move.1 4(sp),al

BEGINIO

rts

end
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********************************

* Exec Support Functions -- Ports and Messages

/

#include f'exec/types.h"

#include "exec/nodes.h"

#include "exec/lists.h"

#include lfexec/memory.hM

#include f'exec/interrupts.h"

#include "exec/ports.h"

#include Mexec/1ibraries.h11

#include lfexec/tasks.htf

#include lfexec/execbase.hM

extern APTR AllocMem() ;

extern UBYTE AllocSignal () ;

extern struct Task *FindTask () ;

struct MsgPort *CreatePort (name, pri)

char *name;

BYTE pri ;

UBYTE sigBit;

struct MsgPort *port;

if ((sigBit = AllocSignal (-1)) == -1)

return ((struct MsgPort *) 0) ;

port = AllocMem ((ULONG) sizeof (*port) , MEMF_CLEAR | MEMF_PUBLIC) ;

if (port = 0) {

FreeSignal (sigBit);

return ((struct MsgPort *) (0)) ;

port -> mpJJode. lnJJame = name;

port -> rap_Node.ln^ri = pri;

port -> mp_-Node. ln^Type = NT_MSGPORT;

port -> inpj'lags = PA^SIGNAL;

port -> inp_SigBit = sigBit;

port -> mp_SigTask = FindTask (0) ;

if (name != 0)

AddPort (port);

else

NewList (&(port -> mp__MsgList)) ;

return (port);
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DeletePort(port)

struct MsgPort *port;

if ((port -> np^Node.lrx-Name) != 0)

RemPort (port);

port -> mpjfode. lnJType = Oxff;

port -> mpJMsgList. llxJfead = (struct Node *) - 1;

FreeSignal (port -> mp_SigBit) ;

FreeMem (port, (ULONG) sizeof (*port));
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*****

*

*

Exec Support Functions -- Standard 10 Requests

V

ttinclude "exec/types.h11

ttinclude "exec/nodes.h"

#include "exec/lists.h"

#include Mexec/memory.hM

#include "exec/interrupts.h11
#include "exec/ports.h11

#lnclude "exec/1ibraries.h11
#lnclude Mexec/io.hlf

#include "exec/tasks.htf

#include "exec/execbase.h11

extern APTR AllocMem() ;

/****** exec_support/CreateStdIO

NAME

CreateStdIO() -- create a standard 10 request

SYNOPSIS

ioStdReq = CreateStdIO(ioReplyPort) ;

FUNCTION

Allocates memory for and initializes a new 10 request block.

INPUTS

ioReplyPort - a pointer to an already initialized

message port to be used for this 10 request's
reply port.

RESULT

Returns a pointer to the new block. Pointer is of the type:
struct IOStdReq

0 indicates inability to allocate enough memory for either
the request block.

EXAMPLE

struct IOStdReq *myBlock;

if( (myBlock = CreateStdIO (myPort)) == NULL)

printf("Insufficient memory or not enough signals!");

SEE ALSO

DeleteStdIO

struct IOStdReq *CreateStdIO(ioReplyPort)

struct MsgPort *ioReplyPort;

struct IOStdReq *ioStdReq;
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if (ioReplyPort = 0)

return ((struct IOStdReq *) 0) ;

ioStdReq = AllocMem (sizeof (*ioStdReq) , MEMF_CLEAR | MEMF^PUBLIC) ;

if (ioStdReq = 0)

return ((struct IOStdReq *) 0) ;

ioStdReq -> ioJMessage.mnJJode.lnJType = NT_MESSAGE;

ioStdReq -> ioJfessage.mrOIode.ln^Pri = 0;

ioStdReq -> ioJMessage.mnJieplyPort = ioReplyPort;

return (ioStdReq);

/****** exec_support/DeleteStdIO ***************************************
*

* NAME

* DeleteStdIO(ioStdReq) - return memory allocated for 10 request

* SYNOPSIS

* DeleteStdIO(ioStdReq);

* FUNCTION

* See summary line at NAME. Also frees the signal bit which

* had been allocated by the call to CreateStdlO.

* INPUTS

* A pointer to the I.OStdReq block whose resources are to be freed.

* RESULT

* Frees the memory. Returns (no error conditions shown)

* EXAMPLE

* struct IOStdReq *myBlock;

* DeleteStdIO(myBlock) ;

* SEE ALSO

* CreateStdlO
*

•ki

DeleteStdIO (ioStdReq)

struct IOStdReq *ioStdReq;

ioStdReq -> io_J4essage.moJIode.lnjrype = Oxff;
ioStdReq -> ioJDevice = (struct Device *) -1;

ioStdReq -> io_Unit = (struct Unit *) -1;

FreeMem (ioStdReq, sizeof (*ioStdReq));
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#include "exec/types.h"

#include "exec/nodes.h"

#include "exec/lists.hM

#include "exec/memory.hf'

#include "exec/interrupts.h"

#include "exec/ports.h"

#include "exec/libraries.h"

^include "exec/tasks.h"

#include "exec/execbase.h"

extern APTR AllocMem();

extern struct Task *FindTask();

* Create a task with given name, priority, and stack size.

* It will use the default exception and trap handlers for now.

*/
struct Task *CreateTask(name, pri, initPC, stackSize)

char *name;

UBYTE pri;

APTR initPC;

ULONG stackSize;

struct Task *newTask;

ULONG dataSize = (stackSize & Oxfffffc) + 1;

/*
* This should be broken into two allocations: task of PUBLIC
* and stack of PRIVATE

*/
newTask = AllocMem ((ULONG) sizeof (*newTask) + dataSize,

MEMF_CLEAR |MEMFJPUBLIC);

if (!(ULONG) newTask) {

return ((struct Task *) (0));

newTask -> tc_SPLower = (APTR)((long) newTask + (long) sizeof (*newTask));

newTask -> tc_SPUpper = (APTR)(((ULONG)(newTask -> tc_SPLower) + dataSize)
& Oxfffffe);

newTask -> tc_SPReg = (APTR) ((long) (newTask -> tcJSPUpper));

newTask -> tc_Node. lnJType = NTJTASK;

newTask -> tc_Node.ln_Pri = pri;

newTask -> tc_Node.ln_Name = name;

AddTask (newTask, initPC, 0);

return (newTask);

}

DeleteTask(tc)

struct Task *tc;

RemTask (tc); /• does not handle self deletion properly */

FreeMem (tc, 1 + (ULONG) (tc -> tc_SPUpper) - (ULONG) tc);
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Exec Support Function — Extended 10 Request

***

ttinclude f'exec/types.h"

#include "exec/nodes.h11

ttinclude "exec/1ists.h"

ttinclude "exec/memory.h11

ttinclude "exec/interrupts,h"
#include "exec/ports,h"

ttinclude Mexec/libraries.hM

ttinclude "exec/io.h"

ttinclude lfexec/tasks.h"

ttinclude "exec/execbase.h11

extern APTR AllocMem() ;

/****** exec_support/CreateExtIO

*

NAME

CreateExtIO() -- create an Extended 10 request

SYNOPSIS

ioReq = CreateExtIO(ioReplyPort,size);

FUNCTION

Allocates memory for and initializes a new 10 request block
of a user-specified number of bytes.

INPUTS

ioReplyPort - a pointer to an already initialized

message port to be used for this 10 request's reply port.

RESULT

Returns a pointer to the new block. Pointer is of the type
struct IORequest.

0 indicates inability to allocate enough memory for the request block
or not enough signals available.

EXAMPLE

struct IORequest *myBlock;

if( (myBlock = CreateExtIO (myPort,sizeof (struct IOExtTD)) — NULL)
exit (NO_WEM_ORWSIGNALS) ;

example used to allocate space for IOExtTD (trackdisk driver
10 Request block for extended 10 operations) .

SEE ALSO

DeleteExtIO

struct IORequest *CreateExtIO(ioReplyPort,size)
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struct MsgPort *ioReplyPort;

LONG size;

{
struct IORequest *ioReq;

if (ioReplyPort == 0)

return ((struct IORequest *) 0);

ioReq = (struct IORequest *)AllocMem (size, MEMF_CLEAR | MEMF_PUBLIC) ;

if (ioReq = 0)

return ((struct IORequest *) 0) ;

ioReq -> ioJfessage.mn^ode.lnJType = NT_MESSAGE;

ioReq -> io.Jfessage.mrLjfode.lrL.Pri = 0;

ioReq -> io_Jfessage.mnJReplyPc>rt = ioReplyPort;

return (ioReq) ;

/****** exec_support/DeleteExt10 **************************************
*

* NAME
*

*

* SYNOPSIS

DeleteExtIO (ioReq, size) ;

DeleteExtIO () - return memory allocated for extended 10 request

FUNCTION

See summary line at NAME. Also frees the signal bit which
had been allocated by the call to CreateExtlO.

Frees the memory. Returns (no error conditions shown)

INPUTS

* A pointer to the IORequest block whose resources are to be freed.

* RESULT
*

*

* EXAMPLE

* struct IORequest *myBlock;

* DeleteExtIO(myBlock,(sizeof(struct IOExtTD)));

*

*

* SEE ALSO

* CreateExtlO

example shows that CreateExtlO had been used to create a trackdisk
(extended) 10 Request block.

DeleteExtIO(ioExt,size)

struct IORequest *ioExt;

LONG size;

ioExt -> ioJfessage.mnJNTode.lrL.Type = Oxff;



Dec 6 12:43 1985 CreateExtIO.c Page 3

ioExt -> io_Pevice = (struct Device *) -1;
ioExt -> io_Uhit = (struct Unit *) -1;

FreeMem (ioExt, size);

\
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TABLE OF CONTENTS

debug. lib/KDoFmt;

debug.1ib/KGetChar;

debug. 1ib/KMayGetChar ;

debug.1ib/KPutChar;

debug. 1ib/KPutFmt ;

debug. 1ib/KPutStr ;

INTRODUCTION

This section outlines the routines available in the debug.lib.

The debug, lib is a linked-library rather than a shared library.
You link to it at compile/link time rather than opening a library.
This link-library becomes a physical part of your program code.

Routines that are described in the ROM Kernel manual as well as
those listed here, can be called directly from tasks. Routines
that are listed in the Lattice C manual, such as printf, and scanf
for example, should only be called from a process, rather than from
a task in that they require a process model in order to function.

A process is started when you ask AmigaDOS to run your program. Any
part of main() or any routines it calls become part of that process.
If your program spawns any tasks on its own, to have those tasks
execute any process-dependent code, the tasks should either send messages

back to the main program, which in turn executes the appropriate code,
or use these debug routines if the programmer has connected a 9600
baud device to the Amiga's serial port.

To start the debug mode correctly, you can set the serial port parameters
by calling

romwack

from a CLI. Then, from the external terminal, type

go

The port is now set up and ready to go. The debug print and get-character
routines will function as described below.
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debug. lib/KDoFmt debug. lib/KDoFmt

NAME

KDoFmt -- format data into a character stream.

SYNOPSIS

KDoFmt(FormatString, DataStream, PutChProc, PutChData)-
AO Al A2 A3

FUNCTION

perform "C"-language-like formatting of a data stream
outputting the result a character at a time

INPUTS

FormatString - a "C"-language-like null terminated format
string, with the following supported % types:

DataStream - a stream of data that.is interpreted according to
the format string. ,

PutChProc - the procedure to call with each character to be
output, called as:

PutChProc(Char, PutChData);

D0-0:8 A3

the procedure is called with a null Char at the end of
the format string.

PutChData - an address register, that passes thru to PutChProc.

»,
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debug.lib/KGetChar ,,
d<*ug. lib/KGtetChar

NAME

KGetChar - get a character from the debug-console (a 9600 baud
device attached to the serial port of the Amiga.)

SYNOPSIS

char = KGetChar () ;
DO

FUNCTION

get the next character from the debug-console device.
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debug. lib/KMayGetChar debug. lib/KMayGetChar

NAME

KMayGetChar - return a char iff present, but don't block,
(device attached serial port).

SYNOPSIS

flagChar = KMayGetChar () ;

DO

FUNCTION

return either a -1, saying that there is no char present, or
the char that was waiting



Dec 9 14:25 1985 Debug.Library.Doc Page 5

debug. lib/KPutChar . debug.lib/KPutChar

NAME

KPutChar - put a character to the debug-console

(device attached to Amiga serial port).

SYNOPSIS

char = KPutChar(char) ;

DO DO

FUNCTION

put a character to the debug-console device.
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debug. lib/KPutFmt . . , , „
debug. lib/KPutFmt

NAME

KPutFmt - print formatted data to the debug-console
(device attached to Amiga serial port).

SYNOPSIS

KPutFmt(format,values) ;
AO Al

FUNCTION

print formatted data to the debug-console device
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debug. lib/KPutStr debug. lib/KPutStr

NAME
KPutStr - put a string to the debug-console

(attached to the Amiga serial port).

SYNOPSIS

KPutStr (string)

AO

FUNCTION

put a null terminated string to the debug-console device.





Appendix G

AmigaDOS Topics

The Amiga ROM Kernel Manual has become somewhat more that just a document covering

the ROM Kernel. The name has been kept for historical reasons even though, as of this

writing, the "ROM" software loads into kickstart RAM.

Certain topics were not available as of the most recent revision of the AmigaDOS manuals
and are, therefore, included here to assure that Amiga developers will have the latest avail

able information on these topics.

These DOS-related topics, which are additional information for the AmigaDOS Technical

Reference Manual, are outlined on the following pages.
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n
t
r
y

i
s

l
o
c
a
t
e
d
.

*
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E
a
c
h
o
f
t
h
e
s
e

i
t
e
m
s

i
s
e
x
p
l
a
i
n
e
d

f
u
r
t
h
e
r

i
n
t
h
e
s
e
c
t
i
o
n
s

t
h
a
t

f
o
l
l
o
w
.

D
E
S
I
G
N
I
N
G
A
N
O
V
E
R
L
A
Y
T
R
E
E

I
f
y
o
u

h
a
v
e
,

f
o
r
e
x
a
m
p
l
e
,

t
h
e

f
i
l
e
.
:

m
a
i
n
,

a,
b,

c,
d,

e,
f,

g,
h,

1
a
n
d

J.
L
e
t
s
s
a
y
t
h
a
t
m
a
i
n
c
a
n

c
a
l
l

a
,
b
,
c
,

a
n
d
d
a
n
d
t
h
a
t
e
a
c
h
o
f
t
h
e
s
e

f
i
l
e
s
c
a
n

c
a
l
l

m
a
i
n
.

A
d
d
i
t
i
o
n
a
l
l
y

l
e
t
s
s
a
y
t
h
a
t
r
o
u
t
i
n
e
e

c
a
n
b
a
c
a
l
l
e
d

f
r
o
m
a
,
b
c

d
o
r

m
a
i
n
,

b
u
t
h
a
s
n
o
r
e
l
a
t
i
o
n
s
h
i
p

t
o
r
o
u
t
i
n
e

f.
D
i
u
s
,

i
f
a
r
o
u
t
i
n
e

i
n
e

i
s

t
o
b
e

r
u
n
,

t
h
e
n

a
,
b
,
c
,

a
n
d
d
n
e
e
d
t
o
b
e
m
e
m
o
r
y
r
e
s
i
d
e
n
t

a
s

w
e
l
l
.

R
o
u
t
i
n
e

f
i
s

l
i
k
e

e
;

t
h
a
t

i
s
,

i
t
n
e
e
d
s
n
o
t
h
i
n
g

i
n
e
t
o
b
e
p
r
e
s
e
n
t
,

b
u
t
c
a
n
b
e
c
a
l
l
e
d

f
r
o
m

a,
b,

c,
o
r

d.
O
i
l
s
m
e
a
n
s

t
h
a
t

t
h
e
o
v
e
r
l
a
y
m
a
n
a
g
e
r

c
a
n
s
h
a
r
e
t
h
e
m
e
m
o
r
y

s
p
a
c
e
b
e
t
w
e
e
n
r
o
u
t
i
n
e
s
e

a
n
d

f,
s
i
n
c
e
n
e
i
t
h
e
r
n
e
e
d
e
v
e
r
b
e
m
e
m
o
r
y
c
o
r
e
s
i
d
e
n
t

w
i
t
h
th
e

ot
he

r
in

or
de
r
to

ru
n.
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D
e
c

1
6

1
3
:
3
4

1
9
8
5

T
e
c
h
.
R
e
f
.
G
h
4
.
S
e
c
.
1
P
a
g
e

2

I
f
y
o
u

c
o
n
s
i
d
e
r
r
o
u
t
i
n
e
g
t
o

s
h
a
r
e
t
h
e
s
a
m
e
s
p
a
c
e

a
s
t
h
e
c
o
m
b
i
n
a
t
i
o
n
o
f

a
,
b
,
c
,

a
n
d
d

a
n
d
r
o
u
t
i
n
e
s
h
,
i

a
n
d

j
s
h
a
r
i
n
g
t
h
e
s
a
m
e

s
p
a
c
e
,

y
o
u
h
a
v
e
t
h
e

b
a
s
i
s

f
o
r
c
o
n
s
t
r
u
c
t
i
n
g
t
h
e
o
v
e
r
l
a
y
t
r
e
e

f
o
r
t
h
i
s
p
r
o
g
r
a
m
s
t
r
u
c
t
u
r
e
:

m
a
i
n

(
r
o
o
t

l
e
v
e
l
o
f
t
h
e

t
r
e
e
)

a
,
b
,
c
,
d

(
1
,
1
)

9
(
1
*
2
)

e
(2,

!1)
f

(2
,2
)

h
(2
,1
)

i
(2
,2
)

j(
2,

3)

N
o
t
o
n
l
y
h
a
v
e
w
e
d
r
a
w
n
t
h
e

t
r
e
e
,

b
u
t
w
e
h
a
v
e

l
a
b
e
l
e
d

i
t
s
b
r
a
n
c
h
e
s
t
o

m
a
t
c
h
t
h
e
h
u
n
k
o
v
e
r
l
a
y

(
l
e
v
e
l
,
o
r
d
l
n
a
t
e
)

n
u
m
b
e
r
s

t
h
a
t

a
r
e

f
o
u
n
d

i
n
t
h
e

h
u
n
k
o
v
e
r
l
a
y
t
a
b
l
e
t
h
a
t
m
a
t
c
h
e
s

t
h
e
n
o
d
e
s
t
o
w
h
i
c
h
t
h
e
y
a
r
e

a
s
s
i
g
n
e
d
.

F
r
o
m
t
h
e
d
e
s
c
r
i
p
t
i
o
n

a
b
o
v
e
,

y
o
u
c
a
n
s
e
e
t
h
a
t

i
f
m
a
i
n

i
s
t
o
c
a
l
l

a
n
y
r
o
u
t
i
n
e

i
n
p
r
o
g
r
a
m
s
e
o
m
e
n
t

a
-
d
,

t
h
e
n

a
l
l

o
f
t
h
o
s
e
s
e
g
m
e
n
t
s
s
h
o
u
l
d
b
e

r
e
s
i
d
e
n
t

i
n

m
e
m
o
r
y

a
t
t
h
e
s
a
m
e

t
i
m
e
.

T
h
u
s
t
h
e
y
h
a
v
e

a
l
l
b
e
e
n
a
s
s
i
g
n
e
d
t
o
a
s
i
n
g
l
e

n
o
d
e
b
y
t
h
e

l
i
n
k
e
r
,

t
i
i
i
l
e
a
-
d
a
r
e
r
e
s
i
d
e
n
t
,

i
f
y
o
u

c
a
l
l
r
o
u
t
i
n
e
s

i
n

e
,

t
h
e

l
i
n
k
e
r
w
i
l
l

a
u
t
o
m
a
t
i
c
a
l
l
y

l
o
a
d
r
o
u
t
i
n
e
e

f
r
o
m
d
i
s
k
,

a
n
d
r
e
i
n
i
t
i
a
l
i
z
e

t
h
e
m
o
d
u
l
e

(
e
a
c
h
t
i
m
e

i
t

i
s
a
g
a
i
n
b
r
o
u
g
h
t

i
n
)
,

s
o
t
h
a
t

i
t
s
s
u
b
r
o
u
t
i
n
e
s

w
i
l
l
b
e

a
v
a
i
l
a
b
l
e
t
o
b
e

r
u
n
.

I
f
a
n
y
s
e
o
m
e
n
t
a
-
d
c
a
l
l
s

a
r
o
u
t
i
n
e

i
n

f,
t
h
e

l
i
n
k
e
r
r
e
p
l
a
c
e
s
e
w
i
t
h
t
h
e
c
o
n
t
e
n
t
s
o
f

f
a
n
d

i
n
i
t
i
a
l
i
z
e
s

i
t
.

T
h
u
s
a
-
d
a
r
e
a
t

l
e
v
e
l

1
i
n
t
h
e
o
v
e
r
l
a
y
t
r
e
e
,

a
n
d
r
o
u
t
i
n
e
s
e

a
n
d

f
a
r
e

a
t

l
e
v
e
l

2,
r
e
q
u
i
r
i
n
g
t
h
a
t
a
-
d
b
e

l
o
a
d
e
d
b
e
f
o
r
e
e

o
r

f
c
a
n
b
e
a
c
c
e
s
s
e
d

a
n
d

l
o
a
d
e
d

f
o
r
e
x
e
c
u
t
i
o
n
.

N
O
T
E
:
A

r
o
u
t
i
n
e
c
a
n
o
n
l
y
p
e
r
f
o
r
m
c
a
l
l
s
t
o
r
o
u
t
i
n
e
s

i
n
o
t
h
e
r
n
o
d
e
s
w
h
i
c
h

e
i
t
h
e
r
a
r
e
c
u
r
r
e
n
t
l
y
m
e
m
o
r
y
r
e
s
i
d
e
n
t

(
t
h
e
a
n
c
e
s
t
o
r
s

o
f
t
h
e
n
o
d
e

i
n
w
h
i
c
h
t
h
e
r
o
u
t
i
n
e
n
o
w
i
n
u
s
e

i
s

l
o
c
a
t
e
d
)
,

o
r

a
r
o
u
t
i
n
e
i
n
a

d
i
r
e
c
t

c
h
i
l
d

n
o
d
e
.

T
h
a
t

i
s
,

m
a
i
n
c
a
n
n
o
t

c
a
l
l
e

d
i
r
e
c
t
l
y
,

b
u
t

e
c
a
n
c
a
l
l
r
o
u
t
i
n
e
s

i
n
m
a
i
n
s
i
n
c
e
m
a
i
n

i
s

a
n

a
n
c
e
s
t
o
r
.

N
o
t
e

a
l
s
o
t
h
a
t
w
i
t
h
i
n
e
a
c
h
b
r
a
n
c
h
o
f
e
a
c
h

s
u
b
n
o
d
e
,

f
o
r
a
g
i
v
e
n

l
e
v
e
l
,

t
h
e

o
r
d
i
n
a
t
e
n
u
m
b
e
r
s
b
e
g
i
n
a
g
a
i
n
w
i
t
h
n
u
m
b
e
r

1
.

D
E
S
C
R
I
B
I
N
G
T
H
E
T
R
E
E

Y
o
u
c
r
e
a
t
e
t
h
e
t
r
e
e
b
y
t
e
l
l
i
n
g
t
h
e
o
v
e
r
l
a
y

l
i
n
k
e
r

a
b
o
u
t

i
t
s

s
t
r
u
c
t
u
r
e
.

T
h
e
n
u
m
e
r
i
c
a
l

v
a
l
u
e
s
,

s
i
m
i
l
a
r
t
o
t
h
o
s
e
n
o
t
e
d

i
n
t
h
e

f
i
g
u
r
e

a
b
o
v
e
,

a
r
e

a
s
s
i
g
n
e
d
s
e
q
u
e
n
t
i
a
l
l
y
b
y
t
h
e

l
i
n
k
e
r

i
t
s
e
l
f
a
n
d
a
p
p
e
a
r

i
n
t
h
e
h
u
n
k
n
o
d
e

t
a
b
l
e
.

H
e
r
e

i
s
t
h
e
s
e
q
u
e
n
c
e
o
f

o
v
e
r
l
a
y

l
i
n
k
s
t
a
t
e
m
e
n
t
s
t
h
a
t
c
a
u
s
e

t
h
e

f
i
g
u
r
e
a
b
o
v
e
t
o
b
e
b
u
i
l
t
:
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a
,
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,
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,
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*
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D
e
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1
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1
3
:
3
4

1
9
8
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T
e
c
h
.
R
e
f
.
Q
A
.
S
e
c
.
1
P
a
g
e

3

T
h
i
s

d
e
s
c
r
i
p
t
i
o
n
t
e
l
l
s
t
h
e

l
i
n
k
e
r

t
h
a
t

a
,
b
,
c
,
d
a
r
e
p
a
r
t
o
f
a
s
i
n
g
l
e
n
o
d
e
a
t

a
g
i
v
e
n

l
e
v
e
l

(
i
n
t
h
i
s
c
a
s
e

l
e
v
e
l

1
)
,

a
n
d
t
h
e
a
s
t
e
r
i
s
k

i
n

f
r
o
n
t
o
f
e

a
n
d

f
e
a
c
h

s
a
y
t
h
a
t
t
h
e
s
e
a
r
e
o
n
e
e
a
c
h
o
n
t
h
e
n
e
x
t

l
e
v
e
l

d
o
w
n

f
r
o
m

a
-
d
,

a
n
d
a
c
c
e
s
s
i
b
l
e

o
n
l
y
t
h
r
o
u
g
h
a
-
d
o
r

a
n
y
t
h
i
n
g
c
l
o
s
e
r
t
o
w
a
r
d
s
t
h
e
r
o
o
t
o
f
t
h
e

t
r
e
e
.

T
h
e

n
a
m
e
g
h
a
s
n
o

a
s
t
e
r
i
s
k
,

s
o

i
t

i
s
c
o
n
s
i
d
e
r
e
d
o
n
t
h
e
s
a
m
e

l
e
v
e
l

a
s

a
-
d
,

t
e
l
l
i
n
g
t
h
e

l
i
n
k
e
r

t
h
a
t
e
i
t
h
e
r

a
-
d

o
r
g
w
i
l
l
b
e
m
e
m
o
r
y
r
e
s
i
d
e
n
t
,

b
u
t

n
o
t
b
o
t
h
s
i
m
u
l
t
a
n
e
o
u
s
l
y
.

N
a
m
e
s
h

a
n
d

i
a
r
e
s
h
o
w
n
t
o
b
e
r
e
l
a
t
e
d
t
o

g
,

o
n
e

l
e
v
e
l

d
o
w
n
.

T
h
e

a
b
o
v
e
p
a
r
a
g
r
a
p
h
s
h
a
v
e
e
x
p
l
a
i
n
e
d
t
h
e
o
r
i
g
i
n
o
f
t
h
e
h
u
n
k
n
o
d
e

l
e
v
e
l

a
n
d
t
h
e
h
u
n
k

o
r
d
i
n
a
t
e

i
n
t
h
e
h
u
n
k
o
v
e
r
l
a
y
s
y
m
b
o
l
-
t
a
b
l
e
.

S
E
E
K
O
F
F
S
E
T
A
M
O
U
N
T

T
h
e

f
i
r
s
t
v
a
l
u
e

f
o
r
e
a
c
h
n
o
d
e

i
n
t
h
e
o
v
e
r
l
a
y
t
a
b
l
e

i
s
t
h
e
s
e
e
k

o
f
f
s
e
t
.

A
s

s
p
e
c
i
f
i
e
d
e
a
r
l
i
e
r
,

t
h
e
o
v
e
r
l
a
y

l
i
n
k
e
r
b
u
i
l
d
s
a

l
a
r
g
e
s
i
n
g
l
e

f
i
l
e

c
o
n
t
a
i
n
i
n
g
a
l
l
o
f
t
h
e
o
v
e
r
l
a
y
n
o
d
e
s
.

T
h
e
s
e
e
k
o
f
f
s
e
t
n
u
m
b
e
r

i
s
t
h
a
t

v
a
l
u
e
t
h
a
t

c
a
n
b
e

g
i
v
e
n
t
o
t
h
e
s
e
e
k
(
f
i
l
e
,

b
y
t
e
_
o
f
f
s
e
t
)

r
o
u
t
i
n
e
t
o

p
o
i
n
t

t
o
t
h
e

f
i
r
s
t
b
y
t
e
o
f
t
h
e
h
u
n
k
h
e
a
d
e
r

o
f

a
n
o
d
e
.

I
N
I
T
I
A
L
H
U
N
K

T
h
e

i
n
i
t
i
a
l
H
u
n
k
v
a
l
u
e

i
n
t
h
e
o
v
e
r
l
a
y
s
y
m
b
o
l
-
t
a
b
l
e

i
s
u
s
e
d
b
y
t
h
e
o
v
e
r
l
a
y

m
a
n
a
g
e
r
w
h
e
n
u
n
l
o
a
d
i
n
g
a

n
o
d
e
.

I
t
s
p
e
c
i
f
i
e
s
t
h
e

i
n
i
t
i
a
l
h
u
n
k
t
h
a
t
m
u
s
t

h
a
v
e
b
e
e
n

l
o
a
d
e
d

i
n
o
r
d
e
r
t
o
h
a
v
e

l
o
a
d
e
d
t
h
e
n
o
d
e
t
h
a
t

c
o
n
t
a
i
n
s
t
h
i
s

s
y
m
b
o
l
.

M
i
e
n
a
r
o
u
t
i
n
e

i
s
c
a
l
l
e
d

a
t

a
d
i
f
f
e
r
e
n
t

l
e
v
e
l

a
n
d

o
r
d
i
n
a
t
e
,

(
u
n
l
e

i
t

i
s

a
d
i
r
e
c
t
,

n
e
x
t

l
e
v
e
l
,

c
h
i
l
d

o
f
t
h
e

c
u
r
r
e
n
t

n
o
d
e
,

i
t
w
i
l
l

b
e
c
o
m
e
n
e
c
e
s
s
a
r
y
t
o

f
r
e
e
t
h
e
m
e
m
o
r
y
u
t
i
l
i
z
e
d
b
y

i
n
v
a
l
i
d
h
u
n
k
s
,

s
o

a
s
t
o
m
a
k
e
r
o
o
m
t
o

o
v
e
r
l
a
y
w
i
t
h
t
h
e
h
u
n
k
(
s
)

c
o
n
t
a
i
n
i
n
g
t
h
e

d
e
s
i
r
e
d

s
y
m
b
o
l
.

S
Y
M
B
O
I
f
l
U
N
K
A
N
D
S
Y
M
B
O
L
O
F
F
S
E
D
C

T
h
e
s
e
t
a
b
l
e
e
n
t
r
i
e
s

f
o
r
t
h
e
s
y
m
b
o
l
s
a
r
e
u
s
e
d
b
y
t
h
e
o
v
e
r
l
a
y
m
a
n
a
g
e
r
t
o

a
c
t
u
a
l
l
y

l
o
c
a
t
e
t
h
e
e
n
t
r
y
p
o
i
n
t
o
n
c
e

i
t
h
a
s

e
i
t
h
e
r
d
e
t
e
r
m
i
n
e
d

i
t

i
s

a
l
r
e
a
d
y

l
o
a
d
e
d
o
r
h
a
s

l
o
a
d
e
d

i
t
.

T
h
e
s
y
m
b
o
l
R
u
n
k
s
h
o
w
s

i
n
w
h
i
c
h
h
u
n
k

t
o

l
o
c
a
t
e
t
h
e

s
y
m
b
o
l
.

S
y
m
b
o
l
O
f
f
s
e
t
X
-
4
s
h
o
w
s
t
h
e
o
f
f
s
e
t

f
r
o
m
t
h
e

s
t
a
r
t

o
f
t
h
a
t
h
u
n
k

a
t
w
h
i
c
h
t
h
e
e
n
t
r
y
p
o
i
n
t

i
s
a
c
t
u
a
l
l
y

l
o
c
a
t
e
d
.



D
e
c

1
6
1
3
:
3
6

1
9
8
5

T
o
c
h
.
R
e
f
.
C
h
4
.
S
e
c
.
2
P
a
g
e

1

.
.
.
=

A
T
O
M
:
=
—

(
A
l
i
n
k
T
e
m
p
o
r
a
r
y
O
b
j
e
c
t
M
o
d
i
f
i
e
r
)

T
h
i
s
d
o
c
u
m
e
n
t

d
e
s
c
r
i
b
e
s
t
h
e
A
T
O
M
u
t
i
l
i
t
y
,

i
n
c
l
u
d
i
n
g

i
t
s
d
e
v
e
l
o
p
m
e
n
t

h
i
s
t
o
r
y
,

t
h
e
m
a
n
n
e
r

i
n
w
h
i
c
h

i
t
h
a
s
b
e
e
n

I
m
p
l
e
m
e
n
t
e
d
,

a
n
d

a
l
t
e
r
n
a
t
i
v
e
s
t
o

i
t
s

u
s
e
.

T
h
e

"
p
r
o
b
l
e
m
"
:

P
r
o
g
n

r
s
n
e
e
d
/
w
a
n
t

t
o
b
e
a
b
l
e
t
o
s
p
e
c
i
f
y
t
h
a
t
p
a
r
t
s
o
f
t
h
e
i
r

p
r
o
g
r
a
m
g
o

i
n
t
o

"
c
h
i
p
"
m
e
m
o
r
y

(
t
h
e

f
i
r
s
t

5
1
2
k
)

s
o
t
h
a
t
t
h
e
c
u
s
t
o
m
c
h
i
p
s

c
a
n

a
c
c
e
s
s

i
t
.

T
h
e
y
a
l
s
o
n
e
e
d
/
w
a
n
t
t
o

t
r
e
a
t
t
h
i
s
d
a
t
a

j
u
s
t

l
i
k
e
a
n
y
o
t
h
e
r

d
a
t
a

i
n
t
h
e
i
r
p
r
o
g
r
a
m
a
n
d
t
h
e
r
e
f
o
r
e
h
a
v
e

i
t

l
i
n
k
a
n
d

l
o
a
d
n
o
r
m
a
l
l
y
.

P
r
e
v
i
o
u
s

s
o
l
u
t
i
o
n
s
:

T
h
e
r
e
c
o
m
m
e
n
d
e
d
w
a
y
o
f
d
e
a
l
i
n
g
w
i
t
h
t
h
i
s
w
a
s
t
o
d
o

a
n
A
l
l
o
c
M
e
m

w
i
t
h
t
h
e
c
h
i
p
m
e
m
o
r
y
b
i
t

s
e
t
a
n
d
c
o
p
y
d
a
t
a

f
r
o
m
w
h
e
r
e

i
t
w
a
s

l
o
a
d
e
d

(
"
f
a
s
t
"

m
e
m
o
r
y
)

t
o
w
h
e
r
e

i
t
b
e
l
o
n
g
e
d

(
c
h
i
p
m
e
m
o
r
y
)
,

t
h
e
n
u
s
e
p
o
i
n
t
e
r
s

t
o
g
e
t
t
o

i
t
.

T
h
i
s

i
n
v
o
l
v
e
d
h
a
v
i
n
g
t
w
o

c
o
p
i
e
s
o
f
y
o
u
r

d
a
t
a

i
n
m
e
m
o
r
y
,

t
h
e

f
i
r
s
t

l
o
a
d
e
d
w
i
t
h
y
o
u
r
p
r
o
g
r
a
m
,

t
h
e
s
e
c
o
n
d
c
o
p
i
e
d

i
n
t
o
t
h
e

f
i
r
s
t

5
1
2
k
o
f

^

w
i
t
h

T
h
e
o
t
h
e
r

"
s
o
l
u
t
i
o
n
"

i
s
t
o
h
a
v
e
t
h
e
p
r
o
g
r
a
m
n
o
t
r
u
n

i
n
m
a
c
h
i
n
e
s

t
h
a
n

5
1
2
k
.

T
h
i
s
s
h
o
u
l
d
q
u
i
c
k
l
y
b
e
c
o
m
e
a
n
u
n
a
c
c
e
p
t
a
b
l
e
s
o
l
u
t
i
o
n
.

T
h
e
A
T
O
M

s
o
l
u
t
i
o
n
:

1
)

C
o
m
p
i
l
e
o
r

a
s
s
e
m
b
l
e
n
o
r
m
a
l
l
y

2)
P
a
s
s
t
h
e
o
b
j
e
c
t
c
o
d
e
t
h
r
o
u
g
h

a
p
o
s
t

(
o
r
p
r
e
)

p
r
o
c
e
s
s
o
r
c
a
l
l
e
d

"
A
T
O
H
"
.

A
T
O
M

w
i
l
l

i
n
t
e
r
a
c
t
w
i
t
h
t
h
e
u
s
e
r

a
n
d
t
h
e
o
b
j
e
c
t

f
i
l
e
(
s
)

.
I
t
w
i
l
l

f
l
a
g
t
h
e
d
e
s
i
r
e
d
h
u
n
k
s

(
o
r

a
l
l

h
u
n
k
s
)

a
s

"
f
o
r
c
h
i
p
m
e
m
o
r
y
"
b
y
c
h
a
n
g
i
n
g
t
h
e
h
u
n
k

t
y
p
e
.

3
)

T
h
e

l
i
n
k
e
r
w
i
l
l
n
o
w
t
a
k
e
n
i
n
e

(9
)
h
u
n
k

t
y
p
e
s

i
n
s
t
e
a
d
o
f

3
.

T
h
e
o
l
d
t
y
p
e
s
w
e
r
e
h
u
n
k
_
c
o
d
e
,

h
u
n
k
_
d
a
t
a
,

a
n
d
h
u
n
k
j
b
s
s
.

T
h
e
n
e
w
o
n
e
s
w
i
l
l

b
e
:

h
u
n
k
.
c
o
d
e
L
.
c
h
i
p

=
h
u
n
k
_
c
o
d
e

+
b
i
t

3
0

s
e
t

h
u
n
k
.
c
o
d
e
.
f
a
s
t

=
h
u
n
k
_
c
o
d
e

+
b
i
t

3
1

s
e
t

h
u
n
k
_
d
a
t
a
L
-
C
h
l
p

=
h
u
n
k
_
d
a
t
a

+
b
i
t

3
0

s
e
t

h
u
n
k
.
d
a
t
a
.
f
a
s
t

=
h
u
n
k
_
d
a
t
a

♦
b
i
t

3
1

s
e
t

h
u
n
k
J
k
>
s
s
_
c
h
l
p

=
h
u
n
k
j
b
s
s

♦
b
i
t

3
0

s
e
t

h
u
n
k
J
t
e
s
.
f
a
s
t

=
h
u
n
k
J
>
s
s

+
b
i
t

3
1

s
e
t

T
h
e

l
i
n
k
e
r
w
i
l
l
p
a
s
s

a
l
l
h
u
n
k
t
y
p
e
s
t
h
r
o
u
g
h
t
o
t
h
e

L
O
A
D
E
R
,

(
c
o
a
g
u
l
a
t
i
n
g

i
f

n
e
c
e
s
s
a
r
y
)

.
T
h
e
L
O
A
D
E
R
u
s
e
s

t
h
e
h
u
n
k

D
e
c

1
6

1
3
:
3
6

1
9
8
5

T
e
c
h
.
R
e
f
.
C
h
4
.
S
e
c
.
2
P
a
g
e

2

h
e
a
d
e
r

i
n
f
o
r
m
a
t
i
o
n
w
h
e
n

l
o
a
d
i
n
g
.

Y
o
u
w
i
l
l

r
e
c
a
l
l

f
r
o
m
t
h
e

i
n
f
o
r
m
a
t
i
o
n
p
r
o
v
i
d
e
d

i
n
t
h
e

l
i
n
k
e
r

d
o
c
u
m
e
n
t
a
t
i
o
n
t
h
a
t
C
O
D
E
h
u
n
k
s
c
o
n
t
a
i
n
e
x
e
c
u
t
a
b
l
e

(
6
8
0
0
0
)

m
a
c
h
i
n
e

l
a
n
g
u
a
g
e
,

D
A
X
A
h
u
n
k
s

c
o
n
t
a
i
n
i
n
i
t
i
a
l
i
z
e
d

d
a
t
a

(
c
o
n
s
t
a
n
t
s
,
.
.
.
)

a
n
d
B
S
S
h
u
n
k
s

c
o
n
t
a
i
n
e
d
u
n
i
n
i
t
i
a
l
i
z
e
d

d
a
t
a

(
a
r
r
a
y
s
,

v
a
r
i
a
b
l
e
d
e
c
l
o
r
a
t
i
o
n
s
,

.
.
.
)
.

4)
T
h
e
L
O
A
D
E
R
w
i
l
l

l
o
a
d
a
c
c
o
r
d
i
n
g
t
o

i
n
f
o
r
m
a
t
i
o
n

f
r
o
m
s
t
e
p

3)
a
b
o
v
e
.

H
u
n
k
s

w
i
l
l

g
o

i
n
t
o
t
h
e
d
e
s
i
g
n
a
t
e
d
m
e
m
o
r
y

t
y
p
e
.

5)
O
l
d
v
e
r
s
i
o
n
s

o
f
t
h
e
L
O
A
D
E
R
w
i
l
l

i
n
t
e
r
p
r
e
t
t
h
e
n
e
w
h
u
n
k
t
y
p
e
s

a
s
V
E
R
Y

l
a
r
g
e
h
u
n
k
a
n
d
n
o
t

l
o
a
d

(
e
r
r
o
r

1
0
3
,

n
o
t
e
n
o
u
g
h

m
e
m
o
r
y
)
.

F
u
t
u
r
e

S
o
l
u
t
i
o
n
s
:

T
h
e
a
s
s
e
m
b
l
e
r

a
n
d
L
a
t
t
i
c
e

"
C
"
m
a
y
b
e

c
h
a
n
g
e
d
t
o
g
e
n
e
r
a
t
e
t
h
e

n
e
w
h
u
n
k
t
y
p
e
s

u
n
d
e
r
p
r
o
g
r
a
m
m
e
r

c
o
n
t
r
o
l
.

H
o
w
t
h
e
b
i
t
s

w
o
r
k
:

T
h
e
h
u
n
k
s
i
z
e

i
s
a
w
o
r
d
c
o
n
t
a
i
n
i
n
g
t
h
e
n
u
m
b
e
r
o
f
w
o
r
d
s

i
n
t
h
e

h
u
n
k
.

T
h
e
r
e
f
o
r
e

f
o
r
t
h
e

f
o
r
e
s
e
e
a
b
l
e

f
u
t
u
r
e
i
n
c
l
u
d
i
n
g

3
2
b
i
t

a
d
d
r
e
s
s
s
p
a
c
e
m
a
c
h
i
n
e
s
,

t
h
e
u
p
p
e
r

2
b
i
t
s
a
r
e
u
n
u
s
e
d
.

T
h
e

B
i
t
s

h
a
v
e
b
e
e
n
r
e
d
e
f
i
n
e
d

a
s

f
o
l
l
o
w
s
:

I
-

I
I

V
V

0
0

1
0

0
1

1
1

B
i
t
3
1

B
i
t
3
0

M
E
M
F
_
F
A
S
T

M
E
M
F
j
C
H
I
P

I
f
n
e
i
t
h
e
r
b
i
t

i
s
s
e
t

t
h
e
n
g
e
t
w
h
a
t
e
v
e
r
m
e
m
o
r
y

i
s

a
v
a
i
l
a
b
l
e
,

t
h
i
s

i
s

"
b
a
c
k
w
a
r
d
s
"

c
o
m
p
a
t
i
b
l
e
.

P
r
e
f
e
r
e
n
c
e

i
s
g
i
v
e
n
t
o

"
F
a
s
t
"
m
e
m
o
r
y
.

L
o
a
d
e
r
m
u
s
t

g
e
t
F
A
S
T
m
e
m
o
r
y
,

o
r

f
a
i
l
.

L
o
a
d
e
r
m
u
s
t
g
e
t
C
H
I
P

m
e
m
o
r
y
,

o
r

f
a
i
l
.

I
f
B
i
t
3
1

a
n
d

B
i
t
3
0

a
r
e
b
o
t
h
s
e
t
t
h
a
n
t
h
e
r
e

i
s

e
x
t
r
a

i
n
f
o
r
m
a
t
i
o
n
a
v
a
i
l
a
b
l
e

f
o
l
l
o
w
i
n
g
t
h
i
s

l
o
n
g

w
o
r
d
.

T
h
i
s

i
s
r
e
s
e
r
v
e
d

f
o
r

f
u
t
u
r
e
e
x
p
a
n
s
i
o
n
,

a
s

I
t

i
s
n
o
t
c
u
r
r
e
n
t
l
y

u
s
e
d
.

P
e
r
c
e
i
v
e
d

i
m
p
a
c
t
:

O
l
d
p
r
o
g
r
a
m
s
,

p
r
o
g
r
a
m
s

t
h
a
t
h
a
v
e
n
o
t
b
e
e
n
c
o
m
p
i
l
e
d
o
f
a
s
s
e
m
b
l
e
d

w
i
t
h
t
h
e
n
e
w

o
p
t
i
o
n
s
,

a
n
d
p
r
o
g
r
a
m
s

t
h
a
t
h
a
v
e
n
o
t
b
e
a
n
r
u
n
t
h
r
o
u
g
h

A
T
O
M
w
i
l
l

r
u
n

(
o
r

n
o
t
)

a
s
w
e
l
l

a
s

e
v
e
r
.

T
h
i
s

i
n
c
l
u
d
e
s
c
r
a
s
h
i
n
g

i
n

e
x
t
e
n
d
e
d
m
e
m
o
r
y
,

i
f
p
o
o
r
l
y
p
r
o
g
r
a
m
m
e
d
.

T
h
e

"
p
r
e
v
i
o
u
s
s
o
l
u
t
i
o
n
s
"

m
e
n
t
i
o
n
e
d

a
t
t
h
e
b
e
g
i
n
n
i
n
g
o
f

t
h
i
s

c
h
a
p
t
e
r

s
t
i
l
l

h
o
l
d
.

P
r
o
g
r
a
m
d
e
v
e
l
o
p
m
e
n
t

a
n
d

t
e
s
t
o
n

a
5
1
2
k
m
a
c
h
i
n
e
c
o
u
l
d

f
o
l
l
o
w

E
X
A
C
T
L
Y
t
h
e
s
a
m
e

l
o
o
p
y
o
u
h
a
v
e

n
o
w
.
.
.

e
d
i
t
,

c
o
m
p
i
l
e
,

l
i
n
k
,

e
x
e
c
u
t
e
,

t
e
s
t
,

e
d
i
t
,
.
.
.

U
N
T
I
L
y
o
u
a
r
e

a
b
o
u
t

t
o

r
e
l
e
a
s
e
.

T
h
e
n

y
o
u

e
d
i
t
,

c
o
m
p
i
l
e
,

A
T
O
M
,

A
l
i
n
k
,

a
d
d
e
x
t
e
r
n
a
l
m
e
m
o
r
y

(
>
5
1
2
k
)

a
n
d

t
e
s
t
.

T
h
i
s
w
o
r
k
s

w
e
l
l

f
o
r

a
l
l

t
h
r
e
e
e
n
v
i
r
o
n
m
e
n
t
s

(
A
m
i
g
a
,

I
B
M
a
n
d



I

D
e
c

1
6

1
3
:
3
6

1
9
8
5

T
e
c
h
.
R
e
f
.
C
h
4
.
S
e
c
.
2
P
a
g
e

3

S
u
n
)
.

F
o
r
n
a
t
i
v
e

(
A
m
i
g
a
)

d
e
v
e
l
o
p
m
e
n
t
o
n
a

>
5
1
2
k
m
a
c
h
i
n
e
y
o
u
m
a
y
w
a
n
t

t
o
A
T
O
M
t
h
e

f
e
w
r
e
q
u
i
r
e
d
o
b
j
e
c
t

f
i
l
e
s
s
o
y
o
u
c
a
n
b
o
t
h
r
u
n
y
o
u
r

l
i
n
k
e
d
p
r
o
g
r
a
m
i
n
a
n
e
x
t
e
n
d
e
d
m
e
m
o
r
y
m
a
c
h
i
n
e
a
n
d
t
a
k
e
a
d
v
a
n
t
a
g
e

o
f
a

l
a
r
g
e
R
A
M
:

d
i
s
k
.

T
h
e
d
e
v
e
l
o
p
m
e
n
t
c
y
c
l
e
t
h
e
n
b
e
c
o
m
e
s
:

e
d
i
t
,

c
o
m
p
i
l
e
,

o
p
t
i
o
n
a
l
l
y
A
T
O
M

(
i
f
t
h
i
s
c
o
d
e
o
r
d
a
t
a
c
o
n
t
a
i
n
s

i
t
e
m
s

n
e
e
d
e
d
b
y
t
h
e

b
l
i
t
t
e
r
)
,

l
i
n
k
,

e
x
t
e
u
t
e
,

t
e
s
t
,

e
d
i
t
.
.
.

"
N
e
w
p
r
o
g
r
a
m
s
"
w
i
l
l

n
o
t

l
o
a
d

i
n
a
V
I
.
0

K
i
c
k
s
t
a
r
t
e
n
v
i
r
o
n
m
e
n
t
.

T
h
e
r
e
s
u
l
t
w
i
l
l
b
e
e
r
r
o
r

1
0
3
,

n
o
t
e
n
o
u
g
h
m
e
m
o
r
y
.

O
l
d

(
V
I
.
0

a
n
d
b
e
f
o
r
e
)

v
e
r
s
i
o
n
s
o
f
d
u
a
p
o
b
j

a
n
d
O
M
D
w
i
l
l
n
o
t
w
o
r
k

o
n

f
i
l
e
s
a
f
t
e
r
A
T
O
M
h
a
s
b
e
e
n
r
u
n
o
n

t
h
e
m
.

W
o
r
k
i
n
g
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n
g
s
y
s
t
e
m
t
a
s
k
.

T
o

o
b
t
a
i
n

t
h
i
s
,

y
o
u
m
u
s
t

a
c
c
e
s
s
a

f
i
e
l
d

i
n
t
h
e
p
r
o
c
e
s
s
b
a
s
e

o
f

o
n
e
o
f
t
h
e

f
i
l
i
n
g
s
y
s
t
e
m

t
a
s
k
s
.

T
h
e
c
o
d
e
a
s

f
o
l
l
o
w
s

c
a
n
b
e
u
s
e
d

f
o
r
t
h
i
s
p
u
r
p
o
s
e
:

U
B
Y
T
E

*
p
o
r
t
;

p
o
r
t
=

D
e
v
i
c
e
P
r
o
c
(

"
D
F
0
:
"
)
;

/
*
R
e
t
u
r
n
s
m
s
g
p
o
r
t

o
f

f
i
l
e
s
y
s
t
e
m
t
a
s
k

*
/

t
a
s
k
=

(
s
t
r
u
c
t
T
a
s
k

*)
(
p
o
r
t
-
s
i
z
e
o
f
(
s
t
r
u
c
t

T
a
s
k
)
;

/
♦
T
a
s
k
s
t
r
u
c
t
u
r
e

i
s
b
e
l
o
w
p
o
r
t

*
/

l
i
s
t
=

(
t
a
s
k
.
p
r
j
S
e
g
l
i
s
t

)
«

2;
/
*
m
a
k
e
m
a
c
h
i
n
e
p
t
r

f
r
o
m
S
e
g
A
r
r
a
y
V

s
e
g
l
=

l
i
s
t
[
3
]
;

/
*

T
h
i
r
d
e
l
e
m
e
n
t

i
n
S
e
g
A
r
r
a
y

i
s

f
i
l
e
s
y
s
t
e
m
s
e
g
l
i
s
t

•
/

N
e
x
t
,

y
o
u
m
u
s
t

s
e
t

u
p
t
h
e

s
t
a
r
t
u
p

i
n
f
o

(
a
g
a
i
n
,

r
e
m
a
m
b
e
r

t
o
u
s
e
B
P
T
R
s

w
h
e
r
e

n
e
e
d
e
d
)

.
T
h
i
s

i
n
f
o

c
o
n
s
i
s
t
s

o
f
a

B
P
T
R

t
o

t
h
r
e
e

l
o
n
g
w
o
r
d
s
w
h
i
c
h

c
o
n
t
a
i
n
:

-
U
n
i
t

n
u
m
b
e
r

(
d
o
n
o
t
u
s
e

u
n
i
t

z
e
r
o
)

-
D
e
v
i
c
e

d
r
i
v
e
r

n
a
m
a
,

s
t
o
r
e
d

a
s

a
B
P
T
R

t
o
t
h
e
d
e
v
i
c
e

d
r
i
v
e
r

n
a
m
e
,
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c
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b
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.g

.,
4
/
W
/
'
*
9
/
'
*
'
/
*
)

-
B
P
T
R
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r
m
a
t
i
o
n

T
h
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d
i
s
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s
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r
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t
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c
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i
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t
h
e
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l
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r
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d
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1
1

1
2
8

N
u
m
b
e
r

o
f
b
l
o
c
k
s

p
e
r

t
r
a
c
k

0 0 L
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t
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y
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i
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u
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b
e
r

S
i
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e
o
f
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l
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c
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n
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r
d
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(
a
s
s
u
m
i
n
g
5
1
2
-
b
y
t
e
b
l
o
c
k
s
i
z
e
)

S
e
c
t
o
r

o
r
i
g
i
n
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i
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e
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f
i
r
s
t

s
e
c
t
o
r
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s

s
e
c
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o
r
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e
r
o
)

(
e
.
g
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2
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r
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l
o
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p
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d
i
s
k
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N
u
m
b
e
r
o
f
s
e
c
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o
r
s
p
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r
b
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c
k

(
e
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c
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t
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n
g
n
u
m
b
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f
b
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o
c
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s
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o
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r
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r
v
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d
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t

s
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a
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o
c
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a
c
t
o
r
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n
t
e
r
l
e
a
v
e
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a
c
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o
r
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o
c
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o
n
l
y

0
)

H
i
o
j
i
e
s
t
c
y
l
i
n
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e
r

(
e
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g
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9

f
o
r

f
l
o
p
p
y
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)

(
o
r
m
o
r
e
,

i
n
d
i
c
a
t
i
n
g
n
u
m
b
e
r
o
f
c
a
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h
e
b
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o
c
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s
)
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c
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b
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i
e
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d
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e
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)
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c
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o
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s
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i
t
h
i
n
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e
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o
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c
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o
w
h
i
c
h
t
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i
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f
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r
s
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O
T
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k
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d
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e
Ex
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a

R
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r
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l
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n
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l
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b
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e
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n
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i
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s
c
r
i
b
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n
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e

A
m
i
g
a
D
O
S
T
e
c
h
n
i
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a
l
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e
f
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r
e
n
c
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n
u
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o
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n
a
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d
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,
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o
u
m
a
k
e
t
w
o
o
r
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o
r
e
d
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v
i
c
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n
o
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n
d
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o
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e
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t
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d
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m
b
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h
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c
t
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n
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o
v
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d
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n
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r
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n
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o
u
t

a
d
d
i
n
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e
v
i
c
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s
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h
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t
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r
e
N
O
T
p
a
r
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f

t
h
e
D
O
S

f
i
l
i
n
g
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y
s
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e
m
.

T
h
e
n
e
x
t

s
e
c
t
i
o
n
p
r
o
v
i
d
e
s

i
n
f
o
r
m
a
t
i
o
n
a
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o
u
t

a
d
d
i
n
g

f
i
l
e
-
s
y
s
t
e
m
-
r
e
l
a
t
e
d
d
e
v
i
c
e
s

(
h
a
r
d
-
d
i
s
k
s
,

f
l
o
p
p
y

d
i
s
k
s
)
,

t
h
a
t

i
s
,

d
e
v
i
c
e
s
t
h
a
t
D
O
S

c
a
n
u
s
e
t
o
r
e
a
d
a
n
d
w
r
i
t
e

f
i
l
e
s
w
i
t
h
t
h
e
i
r

a
s
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o
c
i
a
t
e
d

d
i
r
e
c
t
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r
i
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s
.
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o
u
w
o
u
l
d
w
a
n
t
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o
u
s
e

t
h
i
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i
n
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o
r
m
a
t
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o
n
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o
a
d
d
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n
e
w
d
e
v
i
c
e
s
u
c
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a
s
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n
e
w

s
e
r
i
a
l
p
o
r
t

o
r

a
n
e
w
p
a
r
a
l
l
e
l
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t
.

I
n
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i
s

c
a
s
e
y
o
u
m
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y
b
e

c
r
e
a
t
i
n
g

a
d
e
v
i
c
e
n
a
m
e
d

"
S
E
R
2
:
H
w
h
i
c
h

i
s
t
o

a
c
t

j
u
s
t

l
i
k
e

"
S
E
R
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"

a
s

f
a
r
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D
O
S

i
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c
o
n
c
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r
n
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d
.

T
h
e
r
e
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r
e
t
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o
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t
e
p
s

i
n
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o
l
v
e
d
h
e
r
e
.

F
i
r
s
t
,

y
o
u
m
u
s
t

c
r
e
a
t
e

a
s
u
i
t
a
b
l
e

d
e
v
i
c
e
,

a
p
r
o
c
e
s
s
t
h
a
t

i
s
n
o
t

a
d
d
r
e
s
s
e
d
h
e
r
e
.

N
o
t
e
:

T
h
e
c
o
d
e

f
o
r
c
r
e
a
t
i
n
g

a
s
k
e
l
e
t
o
n

d
i
s
k
-
r
e
s
i
d
e
n
t

d
e
v
i
c
e

i
s
c
o
n
t
a
i
n
e
d

i
n
t
h
e
A
m
i
g
a
R
O
M
K
e
r
n
e
l

M
a
n
u
a
l
.

S
e
c
o
n
d

y
o
u
m
u
s
t
m
a
k
e

t
h
i
s
n
e
w
d
e
v
i
c
e
a
v
a
i
l
a
b
l
e
a
s

a
n
A
m
i
g
a
D
O
S

d
e
v
i
c
e
.

T
h
i
s

p
r
o
c
e
s
s

i
n
v
o
l
v
e
s
w
r
i
t
i
n
g

a
s
u
i
t
a
b
l
e
d
e
v
i
c
e
h
a
n
d
l
e
r

(
s
e
e
R
O
M
K
e
r
n
e
l

M
a
n
u
a
l
)

a
n
d

i
n
s
t
a
l
l
i
n
g

i
t

i
n
t
o
t
h
e
A
m
i
g
a
D
O
S

s
t
r
u
c
t
u
r
e
s
.

T
h
i
s

i
n
s
t
a
l
l
a
t
i
o
n

i
s
h
a
n
d
l
e
d
b
y
c
r
e
a
t
i
n
g
a
s
u
i
t
a
b
l
e
d
e
v
i
c
e
n
o
d
e
s
t
r
u
c
t
u
r
e

f
o
r
y
o
u
r
n
e
w

d
e
v
i
c
e
.

T
h
i
s

i
s
s
i
m
i
l
a
r

t
o
c
r
e
a
t
i
n
g
a
D
e
v
l
n
f
o

s
l
o
t

f
o
r
a
n
e
w

d
i
s
k

d
e
v
i
c
e
,

e
x
c
e
p
t

t
h
a
t
t
h
e
s
t
a
r
t
-
u
p

a
r
g
u
m
e
n
t
c
a
n
b
e

a
n
y
t
h
i
n
g
y
o
u

w
a
n
t
,

t
h
e
S
e
p
n
a
n
t

l
i
s
t

s
l
o
t

i
s

z
e
r
o
,

a
n
d
t
h
e

f
i
l
e
n
a
m
e

o
f
y
o
u
r

d
i
s
k
-
r
e
s
i
d
e
n
t

d
e
v
i
c
e
h
a
n
d
l
e
r

i
s
p
l
a
c
e
d

i
n
t
h
e
F
i
l
e
n
a
m
e

s
l
o
t
.

0
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t

0
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c
e

0
T
a
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k

(
o
r
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o
c
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s
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-
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e
b
e
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0
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c
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S
T
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d
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S
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c
k
s
i
z
e
r
e
q
u
i
r
e
d

N
N

P
r
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X
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S
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r
t
u
p

I
n
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o
r
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S
e
g
L
i
s
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(
n
o
n
z
e
r
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i
f
y
o
u

l
o
a
d
t
h
e

c
o
d
e
)

0
G
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o
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a
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e
c
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o
r
r
e
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u
i
r
e
d

B
S
T
R

D
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v
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c
e
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h
e
d
e
v
i
c
e
h
a
n
d
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e
r

i
s
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h
e
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n
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e
r
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c
e
b
e
t
w
e
e
n
y
o
u
r

d
e
v
i
c
e
a
n
d
a
n
a
p
p
l
i
c
a
t
i
o
n

p
r
o
g
r
a
m
.

T
h
i
s

i
s
n
o
r
m
a
l
l
y
w
r
i
t
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e
n

i
n

B
C
P
L
,

a
n
d
t
h
e
A
m
i
g
a
D
O
S
k
e
r
n
e
l
w
i
l
l

a
t
t
e
m
p
t
t
o

l
o
a
d
t
h
e
c
o
d
e
o
f
t
h
e
h
a
n
d
l
e
r

a
n
d
c
r
e
a
t
e
a
n
e
w
p
r
o
c
e
s
s

f
o
r

i
t

w
h
e
n

i
t

i
s

f
i
r
s
t
r
e
f
e
r
e
n
c
e
d
.

T
h
i
s

i
s
h
a
n
d
l
e
d
a
u
t
o
m
a
t
i
c
a
l
l
y
w
h
e
n
t
h
e

k
e
r
n
e
l

n
o
t
i
c
e
s
t
h
a
t
t
h
e
T
a
s
k

f
i
e
l
d

i
n
t
h
e
D
e
v
l
n
f
o
s
t
r
u
c
t
u
r
e

i
s

z
e
r
o
.

I
f

t
h
e
c
o
d
e

i
s
a
l
r
e
a
d
y

l
o
a
d
e
d
,

t
h
e
c
o
d
e

s
e
g
m
e
n
t
p
o
i
n
t
e
r

i
s
p
l
a
c
e
d

i
n
t
h
e

S
e
g
L
i
s
t

f
i
e
l
d
.

I
f
t
h
i
s

f
i
e
l
d

i
s

z
e
r
o
,

t
h
e
k
e
r
n
e
l

l
o
a
d
s
t
h
e
c
o
d
e

f
r
o
m
t
h
e

f
i
l
e
n
a
m
e
g
i
v
e
n

i
n
t
h
e
F
i
l
e
n
a
m
e

f
i
e
l
d
a
n
d
u
p
d
a
t
e
s
t
h
e
S
e
g
L
i
s
t

f
i
e
l
d
.

I
f
y
o
u
w
a
n
t
t
h
i
s

a
u
t
o
m
a
t
i
c

l
o
a
d
i
n
g
a
n
d
p
r
o
c
e
s
s

i
n
i
t
i
a
l
i
z
a
t
i
o
n
t
o

w
o
r
k

y
o
u
m
u
s
t
c
r
e
a
t
e
a
c
o
d
e
m
o
d
u
l
e
,

w
h
i
c
h

i
s
w
r
i
t
t
e
n

i
n
B
C
P
L

o
r

i
s

w
r
i
t
t
e
n

i
n
a
s
s
e
m
b
l
e
r

t
o

l
o
o
k

l
i
k
e
a

B
C
P
L

m
o
d
u
l
e
.

T
h
i
s
e
n
s
u
r
e
s

t
h
a
t
t
h
e
d
y
n
a
m
i
c

l
i
n
k
i
n
g
u
s
e
d
b
y
t
h
e
k
e
r
n
e
l
w
i
l
l
w
o
r
k
c
o
r
r
e
c
t
l
y
.

I
f
y
o
u
a
r
e
w
r
i
t
i
n
g

i
n

a
s
s
e
m
b
l
e
r
,

t
h
e

f
o
r
m
a
t
o
f
t
h
e
c
o
d
e
s
e
c
t
i
o
n
m
u
s
t

b
e
a
s
s
h
o
w
n
b
e
l
o
w
.

N
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s
e
D
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d
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S

s
e
c
t
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n
s
,
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u
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Appendix H

IFF Interchange File Format

This appendix contains a document developed jointly by Commodore-Amiga and Electronic

Arts.

The document contained here includes source code for routines that will both read and write

this data format.

Commodore-Amiga has adopted this data interchange file format for our internal use and we

recommend that our developers adopt it as well.
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INFORMATION ABOUT COMPILING THESE ROUTINES:

Electronic arts apparently keeps a bunch of includes in a file called

"graphics/system.h".

This is the contents of that include-file:

#include exec/types.h

^include exec/exec.h

#include graphics/gfx.h

#include graphics/gfxbase.h

#include graphics/copper.h

#include graphics/gels.h

#include graphics/regions.h

#include hardware/blit.h

#include devices/keymap.h

#include intuition/intuition.h

#include intuition/intuitionbase.h

#include libraries/dos.h

OFFSET_BEGINNING in iffr.c and iffw.c must be changed to

OFFSET_BEGINING. It is spelled differently in libraries/dos.h.

In Ilbmr.c (p.3) there is a call to UnPackRow:

UnPackRow(&buf, *pDest, nFilled, srcRowBytes)

nFilled and srcRowBytes are defined as int and LONG.

The function expects WORD and WORD. To compile with

native Lattice required:

UnPackRow(&buf, *pDest, (WORD)nFilled, (WORD)srcRowBytes)



'EA IFF 85" Standard for Interchange Format Files

Document Date: November 15,1985

From: Jerry Morrison, Electronic Arts

Status of Standard: Released and in use

1. Introduction

Standards are Good for Software Developers

As home computer hardware evolves to better and better media machines, the demand increases for

higher quality, more detailed data. Data development gets more expensive, requires more expertise and

better tools, and has to be shared across projects. Think about several ports of a product on one CD-ROM

with 500M Bytes of common data!

Development tools need standard interchange file formats. Imagine scanning in images of "player"
shapes, moving them to a paint program for editing, then incorporating them into a game. Or writing a

theme song wth a Macintosh score editor and incorporating it into an Amiga game. The data must at times

be transformed, clipped, filled out, and moved across machine kinds. Media projects will depend on data
transfer from graphic, music, sound effect, animation, and script tools.

Standards are Good for Software Users

Customers should be able to move their own data between independently developed software products.
And they should be able to buy data libraries usable across many such products. The types of data objects
to exchange are open-ended and include plain and formatted text, raster and structured graphics, fonts,
music, sound effects, musical instrument descriptions, and animation.

The problem with expedient file formats—typically memory dumps—is that they're too provincial. By
designing data for one particular use (e.g. a screen snapshot), they preclude future expansion (would you
like a full page picture? a multi-page document?). In neglecting the possibility that other programs might
read their data, they fail to save contextual information (how many bit planes? what resolution?}. Ignoring
that other programs might create such files, they're intolerant of extra data (texture palette for a picture
editor), missing data (no color map), or minor variations (smaller image). In practice, a filed representation
should oak minor an in-memory representation. The former should be designed for longevity; the latter
to optimize the manipulations of a particular program. The same filed data wiB be read into different memory
formats by different programs.

The IFF philosophy: "A little behind-the-scenes conversion when programs read and write files is far better
than NxM explicit conversion utilities for highly specialized formats."

^i^iSTS^^fordata lnterchanSe *"»<* development tools and products. The more
developers that adopt a standard, the better for all of us and our customers.

Here Is "EA IFF 1985"

^ 'IFF Standaid f0r lnterehan9«»&"■*• The full name b "EA IFF
i^y^** ■*»* *"«*» subroutine packages
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Electronic Arts EAIFF85 Commodore-Amlga

Part 11ntroduces the standard. Part 2 presents Its requirements and background. Parts 3.4, and 5 define
the primitive data types, FORMs, and USTs, respectively, and how to define new high level types. Part 6
specifies the top tovelfUe structure. Appendix A is included for quick reference and Appendix B names
the committee responsible for this standard.

References

A^rfran, Nat^fil Standard Additional Control Codes fat iiS& flift ASgJl, ANSI standard 3.64-1979 for an
8-bit character set. See also ISO standard 2022 and ISO/DIS standard 6429.2.

Amiga™ is a trademark of Commodore-Amiga, Inc.

Compiler Construction. An Advanced Course, edited by F. L. Bauer and J. Eickel (Springer-Verlag, 1976).
This book is one of many sources for information on recursive descent parsing.

DIE Technical Specification © 1981 by Software Arts, Inc. DIP* is the format for spreadsheet data

interchange developed by Software Arts, Inc.

DIF™ is a trademark of Software Arts, Inc.

Electronic Arts™ is a trademark of Electronic Arts.

"FTXT1EE Formatted Text, from Electronic Arts. IFF supplement document for a text format

Inside Macintosh © 1982,1983,1984,1985 Apple Computer, Inc.. a programmer's reference manual.
Apple® is a trademark of Apple Computer, Inc.

Macintosh™ is a trademark licensed to Apple Computer, Inc.

■ILBM' |EE Interleaved Bitmap, from Electronic Arts. IFF supplement document for a raster image format.

M68Q0Q 16/32-BH Microprocessor Programmer's Reference Manual © 1984,1982,1980.1979 by

Motorola, Inc.

Ffflffirfr'' a™"8™ Man"al e 1984 Adobe Sy*"1* Incorporated.
PostScript™ is a trademark of Adobe Systems, Inc.
Times and Helvetica* are trademarks of Allied Corporation.

InterScrirt: A Proposal for a Standard for the Interchange of p»«N« Documents © 1984 Xerox

Corporation.

introduction 1q interScriot © 1985 Xerox Corporation.
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2. Background for Designers

Part 2 is about the background, requirements, and goals for the standard. It's geared for people who want
to design new types of IFF objects. People just interested in using the standard may wish to skip this part

What Do We Need?

A standard should be long on prescription and short on overhead. It should give lots of rules for designina
programs and data files for synergy. But neither the programs nor the files should cost too much more than

the expedient variety. While we're looking to a future with CD-ROMs and perpendicular recording, the
standard must work well on floppy disks.

For program portability, simplicity, and efficiency, formats should be designed with more than one
implementation style in mind. (In practice, pure stream I/O is adequate although random access makes it
easier to write files.) It ought to be possible to read one of many objects in a file without scanning an the
preceding data. Some programs need to read and play out their data in real time, so we need good
compromises between generality and efficiency.

As much as we need standards, they can't hold up product schedules. So we also need a kind of
decentralized extenstoility where any software developer can define and refine new object types without
some "standards authority" in the loop. Developers must be able to extend existing formats in a forward-
and backward-compatible way. A central repository for design information and example programs can help
us take full advantage of the standard.

For convenience, data formats should heed the restrictions of various processors and environments E g
word-alignment greatly helps 68000 access at insignificant cost to 8088 programs.

Other goafs include the ability to share common elements over a list of objects and the ability to construct
composite objects containing other data objects with structural information like directories.

"Simple things should be simple and complex things should be possible."

Think Ahead

designed. Build data formate to last for future computers so long as the overheadVoxeptable' This
extends the usefulness and life of today's programs and data.

To maximize interconnectivity, the standard file structure and the specific object formate must all be
general and extensible. Think ahead when designing an object. It should serve many purposes and allow
many programs to store and read back all the information they need; even squeeze in custom data Then a

SS^JIf"^theivilable *? and is encouraged to include fixed contextual details. Recipient
££?££/!££?*£? paftS< Stop unr9C°9ni2ed **. default missing data, and use the stored
context to help transform the data as needed.

Scope

IUfi^98^®these "eeds ty definJ"9 a standard file structure, some initial data object types, ways to
£Sr . *£?8' "H** for aocessin°these fll9S-We «■" ^mplish a great dealbyWrtircX,ramsaccording to the standard but dont expect direct compatibility with existing sof^ar"weTr»ed
conversion programs to bridge the gap from the old world.
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IFF is geared for computers thai readily process information in 8-bit bytes. It assumes a "physical layer of
dtfastoraaeandtrarsmisswnthaueUa^

<dbtdiindep«^

This standaid does not by Itself implement a clipboard for cutting and pasting data between programs. A
clipboard needs software to mediate access, to maintain a ^contents version number so programs can
detect updates, and to manage the data in "virtual memory".

Previous Work

Where our needs are similar, we borrow from existing standards.

Our basic need to move data between independently developed programs is similar to that addressed by
the Apple Macintosh desk scrap or "clipboard" [Inside Macintosh chapter "Scrap Manager]- The Scrap
Manager works closely with the Resource Manager, a handy filer and swapper for data objects (text strings,
dialog window templates, pictures, fonts...) including types yet to be designed [Inside Macintosh, chapter
"Resource Manager"]. The Resource Manager is a kin to Smalltalk's object swapper.

We will probably write a Macintosh desk accessory that converts IFF files to and from the Macintosh
clipboard for quick and easy interchange with programs Ike MacPaint and Resource Mover.

Macintosh uses a simple and elegant scheme of Character "identifiers" to identify resource types,
clipboard format types, file types, and file creator programs. Alternatives are unique ID numbers assigned
by a central authority or by hierarchical authorities, unique ID numbers generated by algorithm, other fixed
length character strings, and variable length strings. Character string identifiers double as readable
signposts in data files and programs. The choice of 4 characters is a good tradeoff between storage space,
fetch/compare/store time, and name space size. We'll honor Apple's designers by adopting this scheme.

"PICT" is a good example of a standard structured graphics format (including raster images) and its many
uses ftnsida Macintosh chapter "QuickDraw"]. Macintosh provides QuickDraw routines in ROM to create,
manipulate, and display PlCTs. Any application can create a PICT by simply asking QuickDraw to record a
sequence of drawing commands. Since it's just as easy to ask QuickDraw to render a PICT to a screen or a
printer, it's very effective to pass them between programs, say from an illustrator to a woid processor. An
important feature is the ability to store "comments" in a PICT which QuickDraw wfll ignore. Actually, it
passes them to your optional custom "comment handler.

PostScrfct, Adobe's print file standard, is a more general way to represern any print image (which tea
specification for putting marks on paper) [PostScript Language MaDuafl- in fact, PostScript is a fuli-fledgea
programming language. To interpret a PostScript program is to render a document on a raster output
device. The language is defined in layers: a lexical layer of identifiers, constants, and operators; a layer of
reverse polish semantics including scope rules and a way to define new subroutines; and a
printing-specific layer of built-in identifiers and operators for rendering graphic images. It is clearly a
powerful (Turing equivalent) image definition language. PICT and a subset of PostScript are candidates for
structured graphics standards.

A PostScript document can be printed on any raster output device (including a display) butcannot
generally be edited. That's because the original flexibility and constraints have been discarded. Besides, a
PostScript program may use arbitrary computation to supply parameters like placement and size to each
operator. A QuickDraw PICT, in comparison, is a more restricted format of graphic primitives parameterized
by constants. So a PICT can be edited at the level of the primitives, e.g. move or thicken a line. It cannot be
edited at the higher level of, say, the bar chart data which generated the picture.

PostScript has another limitation: Not ail kinds of data amount to marks on paper. A musical instrument
description is one example. PostScript te just not geared for such uses.
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"DIP is another example of data being stored in a general format usable by future programs UE1£ Ifitfmjcal
Soacmcationi. DIF is a format for spreadsheet data interchange. DIF and PostScript are both expressed in
plain ASCII text files. This is very handy for printing, debugging, experimenting, and transmitting across

modems. It can have substantial cost in compaction and read/write work, depending on use. We woni

store IFF files this way but we could define an ASCII alternate representation with a converter program.

InterScript is Xerox* standard for interchange of editable documents flntroductlon 1q tnterScrtpfl it

approaches a harder problem: How to represent editable word processor documents that may contain

formatted text, pictures, cross-references Ike figure numbers, and even highly specialized objects like

mathematical equations? InterScript aims to define one standard representation for each kind of

information. Each InterScript-compatible editor is supposed to preserve the objects it doesni understand

and even maintain nested cross-references. So a simple word processor would let you edit the text of a
fancy document without discarding the equations or disrupting the equation numbers.

Our task is similarly to store high level information and preserve as much content as practical while moving it

between programs. But we need to span a larger universe of data types and cannot expect to centrally
define them all. Fortunately, we doni need to make programs preserve information that they doni
understand. And for better or worse, we doni have to tackle cross-references yet.
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3. Primitive Data Types

uch as integers and characters that are interpretable directly by the CPU are
rm^astxonverfent for the Motorola MC68000 processor [MfiSQQflVWM
Pmnrammftfs Reference Manual]-

N B • Part 3 dictates the format for "primitive- data types where-and only where-iised in the overall file
structure and standard kinds of chunks (a. Chunks). The number of such occurrencesi will be small
enough that the costs of conversion, storage, and management of processor-specific files would far
exceed the costs of conversion on-the-fly by foreign" programs. A particular data chunk may be specif.ed
with a different format for its internal primitive types or with processor- or environment-specific variants if
necessary to optimize local usage. Since that hurts data interchange, it's not recommended. (Cf.

Designing New Data Sections, in Part 4.)

Alignment

All data objects larger than a byte are aligned on fly^n byte addresses relative to the start of the file. This
may require padding. Pad bytes are to be written as zeros, but donl count on that when reading.

This means that every odd-length "chunk" (see below) must be padded so that the next one will fall on an
even boundary. Abo, designers of structures to be stored in chunks should include pad fields where
needed to align every field larger than a byte. Zeros should be stored in all the pad bytes.

Justification: Even-alignment causes a little extra work for files that are used only on certain processors but
allows 68000 programs to construct and scan the data in memory and do block I/O. You just add an
occasional pad field to data structures that you're going to block read/write or else stream read/write an
extra byte. And the same source code works on all processors. Unspecified alignment, on the other hand,
would force 68000 programs to (dis)assemble word and long-word data one byte at a time. Pretty
cumbersome in a high level language. And H you donl conditionally compile that out for other processors,

you won't gain anything.

Number*

Numeric types supported are two's complement binary integers in the format used by the MC68000
processor-high byte first, high word first—4he reverse of 8088 and 6502 format. They could potentially
include signed and unsigned 8,16, and 32 bit integers but the standard only uses the following (in C):

typedef unsigned char UBYTE; /* 8 bits unsigned V
typedef short WORD; /* 16 bits signed */

typedef unsigned short UWORD; /* 16 bits unsigned */
typedef long LONG; /* 32 bits signed •*/

Characters

The following character set is assumed wherever characters are used, e.g. in text strings, IDs, and TEXT
chunks (see below).

Characters are encoded in 8-bit ASCII. Characters in the range NUL (hex 0) through DEL (hex 7F) are well
defined by the 7-bit ASCII standard. IFF uses the graphic group"" (SP, hex 20) through"-" (hex 7E).

Most of the control character group hex 01 through hex 1F have no standard meaning in IFF. The control
character LF (hex 0A) is defined as a "newline" character. It denotes an intentional line break, that is. a
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paragraph or line terminator. (There is no way to store an automatic line break. That is strictly a function of
the margins in the environment the text is placed.) The control character ESC (hex 1B) fe a reserved
escape character under the rules of ANSI standard 3.64-1979 Ajnarjcan Mafcoal Slaodaid Additional
SfiDttfil Codes tot i&ft wjfo ASCII. ISO standard 2022, and ISO/DIS standard 6429.2. m

Characters In the range hex 7F through hex FF are not globally defined in IFF. They are best left reserved
for future standardization. But note that the FORM type FTXT (formatted text) defines the meaning of
these characters within FTXT forms. In particular, character values hex 7F through hex 9F are control codes
while characters hex A0 through hex FF are extended graphic characters like A, as per the ISO and ANSI
standards cited above. [See the supplementary document "FTXT" IFF Formatted Text.]

Dates

A "creation date" is defined as the date and time a stream of data bytes was created. (Some systems call
this a "last modified date'.) Editing some data changes its creation date. Moving the data between volumes
or machines does not.

The IFF standard date format will be one of those used in MS-DOS, Macintosh, or Amiga DOS (probably a
32-bit unsigned number of seconds since a reference point). Issue: Investigate these three.

Type IDs

A "type ID", "property name", "FORM type", or any other IFF identifier is a 32-bH value: the concatenation
of four ASCII characters in the range " (SP, hex 20) through"~" (hex 7E). Spaces (hex 20) should not
precede printing characters; trailing spaces are ok. Control characters are forbidden.

typedef CHAR ID[4];

IDs are compared using a simple 32-bit case-dependent equality test.

Data section type IDs (aka FORM types) are restriced IDs. (Cf. Data Sections.) Since they may be stored in
filename extensions (Cf. Single Purpose Files) lower case letters and punctuation marks are forbidden.
TraiOng spaces are ok.

Carefully choose those four characters when you pick a new ID. Make them mnemonic so programmers
can look at an interchange format file and figure out what kind of data it contains. The name space makes it
possible for developers scattered around the globe to generate ID values with minimal collisions so long as
they choose specific names like "MUS4" instead of general ones like "TYPE" and "FILE". EA will "register-
new FORM type IDs and format descriptions as they're devised, but collisions will be improbable so there
will be no pressure on this -clearinghouse- process. Appendix A has a list of currently defined IDs.

Sometimes it's necessary to make data format changes that aren't backward compatible. Since IDs are
used to denote data formats in IFF, new IDs are chosen to denote revised formats. Since programs wont
read chunks whose IDs they dont recognize (see Chunks, below), the new IDs keep old programs from
stumbling over new data. The conventional way to chose a "revision" ID is to increment the last character if
it's a digit or else change the last character to a digit. E.g. first and second revisions of the ID "XV would be
"XY1" and "XY2". Revisions of "CMAP" would be "CMA1" and "CMA2".

Chunks

Chunks are the building blocks in the IFF structure. The form (in C) is
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typedef struct {

ID ckXD;

LONG ckSize; /* si*eof(ckData) */

UBTPB ckDataI/* ckSize */];

) Chunk;

The fixed header part means "Here's another ckiD type chunk, cksize bytes long.-

The ckiD identifies the format and purpose of the chunk. As a rule, a program must recognize ckiD to
interpret ckData. It should skip over all unrecognized chunks. The ckiD also serves as a format version
number as long as we pick new IDs to identify new formats of ckData (see above).

The following ckiDS are universally reserved to identify chunks with particular IFF meanings: "LIST",
"FORM". "PROP". "CAT", and" ". The special ID" " (4 spaces) is a ckiD for "filler" chunks, that is,
chunks that fill space but have no meaningful contents. The IDs "LIS1" through "LIS9". "FOR1" through
"FOR9" and "CAT1" through "CAT9" are reserved for future "version number variations. All
IFF-eompatible software must account for these 23 chunk IDs. Appendix A has a list of predefined IDs.

The cksize is a logical block size—how many data bytes are in ckData. If ckData is an odd number of
bytes long, a 0 pad byte follows which is opi included in cksize. (Cf. Alignment) A chunk's total physical
size is cksize rounded up to an even number plus the size of the header. So the smallest chunk is 8
bytes long with cksize - 0. For the sake of following chunks, programs must respect every chunk's
cksize as a virtual end-of-file for reading its ckData even if that data is malformed, e.g. if nested contents

are truncated.

We can describe the syntax of a chunk as a regular expression with "#" representing the cksize, i.e. the
length of the following {braced} bytes. The" [0]" represents a sometimes needed pad byte. (The regular
expressions in this document are collected in Appendix A along with an explanation of notation.)

Chunk ::- ID #{ UBYTE* } [0]

One chunk output technique Is to stream write a chunk header, stream write the chunk contents, then
random access back to the header to fill in the size. Another technique is to make a preliminary pass over

the data to compute the size, then write it out all at once.

Strings, String Chunks, and String Properties

In a string of ASCII text, LF denotes a forced line break (paragraph or line terminator). Other control
characters are not used. (Cf. Characters.)

The ckiD for a chunk that contains a string of plain, unformatted text is "TEXT. As apractteal matter, a text
string should probably not be longer than 32767 bytes. The standard allows up to 2" -1 bytes.

When used as a data property (see below), a text string chunk may be 0 to 255 characters torfl-Such a
string is readily converted to a C string or a Pascal string [255]. The ckiD of a property must be the
property name, not TEXT.

When used as a oarl of a chunk or data property, restricted C string format is normally used. That means 0
to 255 characters followed by a NUL byte (ASCII value 0).

Data Properties

Data properties specify attributes for following (non-property) chunks. A data property essentially says

-H-8 -



Electronic Arts EAIFF85 Commodore-Amiga

"identifier» value", for example "XY - (10,200)", telling something about following chunks. Properties mav
only appear inside data sections ("FORM" chunks, cf. Data Sections) and property sections ("PROP"
chunks, cf. Group PROP).

The form of a data property is a special case of Chunk. The ckiD is a property name as well as a property
type. The cksize should be small since data properties are intended to be accumulated in RAM when
reading a file. (256 bytes is a reasonable upper bound.) Syntactically:

Property ::- Chunk

When designing a data object, use properties to describe context information Ifee the size of an image,
even if they doni vary in your program. Other programs will need this information.

Think of property settings as assignments to variables in a programming language. Multiple assignments

are redundant and local assignments temporarily override global assignments. The order of assignments

doesni matter as long as they precede the affected chunks. (Cf. LISTs, CATs, and Shared Properties.)

Each object type (FORM type) is a local name space for property IDs. Think of a "CMAP" property in a

"FORM ILBM" as the qualified ID "ILBM.CMAP". Property IDs specified when an object type is designed

(and therefore known to all clients) are called "standard" while specialized ones added later are
"nonstandard".

Links

Issue: A standard mechanism for "links" or "cross references" is very desirable for things like combining
images and sounds into animations. Perhaps we'll define "link" chunks within FORMs that refer to other
FORMs or to specific chunks within the same and other FORMs. This needs further worfc. EA IFF 1985 has
no standard link mechanism.

For now, it may suffice to read a list of, say, musical instruments, and then just refer to them within a musical
score by index number.

File References

Issue: We may need a standard form for references to other files. A "file ref" would name a directory and a
file in the same type of operating system as the refs originator. Following the reference would expect the
file to be on some mounted volume. In a network environment, a file ref could name a server, too.

Issue: What about a means to reference a portion of another file? Would this be a "file rer plus a reference
to a link" within the target file?
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4. Data Sections

The first thing we need of a file is to teP If it contains IFF data or not and. If so, does It contain the kind of
data we're looking for? So we come to the notion of a "data section .

A -data section' or "data object" or IFF "FORM" is the main point of an IFF file. It is one high level object
suchSTSctorTor^und effect; self-contained and self-identifying. It could be a composite object like a
musical score with nested musical instrument descriptions.

Group FORM

A data section is a chunk with ckiD "FORM" and this arrangement:

FORM ::- "FORM" #< FormType (LocalChunk I FORM I LIST I CAT)* )

FonnType ::- ID

LocalChunk ::- Property I Chunk

The ID "FORM" is a syntactic keyword like "struct" in C. Think of a "struct ILBM" containing a field XMAP". If
you see "FORM" you'll know to expect a FORM type ID (the structure name. "HJBM" in ttus example) iand a
particular cortertsTrrangement or "syntax" (local chunks, FORMs, USTs. and CATs). JJSTsand CATs are
discussed in part 5. below.) A "FORM ILBM", in particular, might contain a local chunk "CMAP", an
"ILBM.CMAP" (to use a qualified name).

So the chunk ID "FORM" indicates a data section. It implies that the chunk contains an ID and some
number of nested chunks. In reading a FORM, like any other chunk, programs must respect its cksize as

a virtual end-of-fMe for reading its contents, even if they're truncated.

The FormType (or FORM type) is a restricted ID that may not contain lower case letters or punctuation

characters. (Cf. Type IDs. Cf. Single Purpose Files.)

The type-specific information in a FORM is composed of its "local chunks": data properties and other
chunkVEach FORM type is a local name space for local chunk IDs. So "CMAP" local chunks in other
FORM types may be unrelated to "ILBM.CMAP". More than that, each FORM type defines semantic
scope. If you know what a FORM ILBM is, you'll know what an ILBM.CMAP is.

Local chunks defined when the FORM type is designed (and therefore known to all clients of this type) are
called "standard" while specialized ones added later are "nonstandard".

Among the local chunks, property chunks give settings for various details like text font while the other
chunks supply the essential information. This distinction is not clear cut. A property setting cancelled by a
later setting of the same property has effect only on data chunks in between. E.g. in the sequence:

propl - x (propN - value)* propl - y

where the propNS are not propi, the setting propi - x has no effect.

The following universal chunk IDs are reserved inside any FORM: "LIST", "FORM". "PROP". 'CAT'
" ". "LIS1" through "LIS9". "FOR1" through "FOR9". and "CAT1" through "CAT9". (a Chunks. Cf.
Group LIST. Cf. Group PROP.) For clarity, these universal chunk names may not be FORM type IDs, either.

Part 5. below, talks about grouping FORMs into USTs and CATs. They let you group a bunch of FORMs
but dont impose any particular meaning or constraints on the grouping. Read on.
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Composite FORMs

A FORM chunk inside a FORM is a full-fledged data section. This means you can build a composite object
Ike a multi-frame animation sequence from available picture FORMs and sound effect FORMs. You cart

insert additional chunks with information like frame rate and frame count.

Using composite FORMs, you leverage on existing programs that create and edit the component FORMs

Those editors may. even look into your composite object to copy out its type of component, although it'll
be the rare program that's fancy enough to do that. Such editors are rjpj allowed to replace their

component objects within your composite object. That's because the IFF standard lets you specify

consistency requirements for the composite FORM such as maintaining a count or a directory of the

components. Only programs that are written to uphold the rules of your FORM type should create or
modify such FORMs.

Therefore, in designing a program that creates composite objects, you are strongly requested to provide a
facility for your users to import and export the nested FORMs. Import and export could move the data
through a clipboard or a file.

Here are several existing FORM types and rules for defining new ones.

FTXT

An FTXT data section contains text with character formatting information like fonts and faces. It has no

paragraph or document formatting information like margins and page headers. FORM FTXT is well matched

to the text representation in Amiga's Intuition environment. See the supplemental document ■FTXT" IFF
Formatted Text.

ILBM

1LBM" is an Interleaved BjtMap image with color map; a machine-independent format for raster images.
FORM ILBM is the standard image file format for the Commodore-Amiga computer and is useful in other
environments, too. See the supplemental document "ILBM" IFF Interleaved Bitmap.

PICS

The data chunk inside a "PICS" data section has ID "PICT" and holds a QuickDraw picture. Issue: Allow
more than one PICT in a PICS? See Jrjsjdft Macintosh chapter "QuickDraw for details on PICTs and how to
create and display them on the Macintosh computer.

The only standard property for PICS is "XY", an optional property that indicates the position of the PICT
relative to The big picture". The contents of an XY is a QuickDraw Point.

Note: PICT may be limited to Macintosh use, in which case there'll be another format for structured
graphics in other environments.

Other Macintosh Resource Types

Some other Macintosh resource types could be adopted for use within IFF files; perhaps MWRT, ICN,
ICN#,andSTR#.
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Issue: Consider the candidates and reserve some more IDs.

Designing New Data Sections

Supplemental documents win define additional object types. A supplement needs to specify the object's
purpose, its FORM type ID, the IDs and formats of standard local chunks, and rules for generating and

interpreting the data. It's a good idea to supply typedefs and an example source program that accesses the
new object. See "ILBM" IFF Interleaved Bitmap for a good example.

Anyone can pick a new FORM type ID but should reserve ft with Electronic Arts at their earliest

convenience. [Issue: EA contact person? Hand this off to another organization?] While decentralized

format definitions and extensions are possible in IFF, our preference is to get design consensus by

committee, implement a program to read and write it, perhaps tune the format, and then publish the format

with example code. Some organization should remain in charge of answering questions and coordinating

extensions to the format.

If it becomes necessary to revise the design of some data section, its FORM type ID will serve as a version

number (Cf. Type IDs). E.g. a revised "VDEO" data section could be called "VDE1". But try to get by with

compatible revisions within the existing FORM type.

In a new FORM type, the rules for primitive data types and word-alignment (Cf. Primitive Data Types) may

be overriden for the contents of its local chunks—but not for the chunk structure itself—H your

documentation spells out the deviations. If machine-specific type variants are needed, e.g. to store vast

numbers of integers in reverse bit order, then outline the conversion algorithm and indicate the variant

inside each file, perhaps via different FORM types. Needless to say, variations should be minimized.

In designing a FORM type, encapsulate all the data that other programs will need to interpret your files.
E.g. a raster graphics image should specify the image size even if your program always uses 320 x 200

pixels x 3 bitplanes. Receiving programs are then empowered to append or clip the image rectangle, to

add or drop bitplanes. etc. This enables a Joi more compatibility.

Separate the central data (like musical notes) from more specialized information (like note beams) so

simpler programs can extract the central parts during read-in. Leave room for expansion so other programs

can squeeze in new kinds of information (like lyrics). And remember to keep the property chunks

manageably short—let's say s 256 bytes.

When designing a data object, try to strike a good tradeoff between a super-general format and a

highly-specialized one. Fit the details to at least one particular need, for example a raster image might as
well store pixels in the current machine's scan order. But add the kind of generality that makes it usable
with foreseeable hardware and software. E.g. use a whole byte for each red, green, and blue color value
even if this year's computer has only 4-bit video DACs. Think ahead and help other programs so long as
the overhead is acceptable. E.g. run compress a raster by scan line rather than as a unit so future programs

can swap images by scan line to and from secondary storage.

Try to design a general purpose "least common multiple" format that encompasses the needs of many
programs without getting too complicated. Let's coalesce our uses around a few such formats widely
separated in the vast design space. Two factors make this flexbility and simplicity practical. First, fRe
storage space is getting very plentiful, so compaction is not a priority. Second, nearly any locally-performed
data conversion work during file reading and writing will be cheap compared to the I/O time.

It must be ok to copy a LIST or FORM or CAT intact, e.g. to incorporate it into a composite FORM. So any
kind of internal references within a FORM must be relative references. They could be relative to the start of
the containing FORM, relative from the referencing chunk, or a sequence number into a collection.
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With composite FORMs, you leverage on existing programs that create and edit the components. If you
write a program that creates composite objects, pjsasfi provide a facility for your users to import and export
the nested FORMs. The import and export functions may move data through a separate file or a clipboard.

Rnally, don't forget to specify all implied rules in detail.
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5. LISTS, CATs, and Shared Properties

Data often needs to be grouped together Hke a Bst of icons. Sometimes a trick Ike arranging little images
into a big raster works, but generally they'll need to be structured as a first class group. The objects "LIST"
and "CAT" are IFF-unlversal mechanisms for this purpose.

Property settings sometimes need to be shared over a list of similar objects. E.g. a list of torn way share
onecolor mapJ.IST provides a means called "PROP" to do this. One purpose of a LIST is to define the
scope of a PROP. A "CAT". on the other hand, is simply a concatenation of objects.

Simpler programs may skip USTs and PROPS altogether and just handle FORMs and CATs. All
"fully-conforming" IFF programs also know about "CAT", "LIST", and "PROP". Any program that reads a
FORM inside a LIST must process shared PROPs to correctly interpret that FORM.

Group CAT

A CAT is just an untyped group of data objects.

Structurally, a CAT is a chunk with chunk ID "CAT" containing a "contents type" ID followed by the nested
objects. The cicsize of each contained chunk is essentially a relative pointer to the next one.

Cat ::- "CAT " #{ ContentsType (FORM I LIST I CAT)* } N
ContentsType ::- ID

In reading a CAT, like any other chunk, programs must respect it's cksize as a virtual end-of-file for
reading the nested objects even if they're malformed or truncated.

The "contents type" following the CATs cksize indicates what kind of FORMs are inside. So a CAT of
ILBMs would store "ILBM" there. It's just a hint. A CAT should have blank contents ID (" ") if it contains

more than one kind of FORM.

CAT defines only the format of the group. The group's meaning is open to interpretation. This is like a list in
LISP- the structure of cells is predefined but the meaning of the contents as, say, an association list
depends on use. If you need a group with an enforced meaning (an "abstract data type"£ Smalltalk
"subclass"), some consistency constraints, or additional data chunks, use a composite FORM instead (Cf.

Composite FORMs).

Since a CAT just means a concatenation of objects, CATs are rarely nested. Programs should really merge

CATs rather than nest them.

Group LIST

A LIST defines a group very much like CAT but it also gives a scope for PROPs (see below). And unlike
CATs. LISTs should not be merged without understanding their contents.

Structurally, a LIST is a chunk with ckiD TIST containing a "contents type" ID, optional shared properties,
and the nested contents (FORMs, LISTs, and CATs). in that order. The cksize of each contained chunk
is a relative pointer to the next one. A LIST is not an arbitrary linked list—the cells are simply concatenated.

LIST ::- "LIST" #{ ContentsType PROP* (FORM I LIST I CAT)* )

ContentsType ::- ID
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Group PROP

Commodore-Amiga

PROP chunks may appear in LISTs (not in FORMs or CATs). They supply shared properties for the FORMs
in that LIST. This ability to elevate some property settings to shared status for a list of forms is useful for
both indirection and compaction. E.g. a list of images with the same size and colors can share one "size"

property and one "color map" property. Individual FORMs can override the shared settings.

The contents of a PROP is like a FORM with no data chunks:

PROP ::- "PROP" #{ FormType Property* }

It means, "Here are the shared properties for FORM type <FormType>."

A LIST may have at most one PROP of a FORM type, and all the PROPs must appear before any of the

FORMs or nested LISTs and CATs. You can have subsequences of FORMs sharing properties by making

each subsequence a LIST.

Scoping: Think of property settings as variable bindings in nested blocks of a programming language.

Where in C you could write:

TEXT_FONT text_font - Courier; /* program's global default */

FileO; {

TEXT_FONT text_font - TixnesRoman; /* shared setting */

TEXT_FONT text_font - Helvetica; /* local setting

Print(-Hello "); /* uses font Helvetica */

Print ("there.11); /* uses font TimesRoman */

An IFF file could contain:

LIST {

PROP TEXT {

FONT {TimesRoman} /* shared setting */

FORM TEXT {

FONT {Helvetica}

CHRS {Hello }

/* local setting

/* uses font Helvetica

*/

*/

FORM TEXT {

CHRS {there.) /* uses font TixnesRoman

The shared property assignments selectively override the reader's global defaults, but only for FORMs
within the group. A FORM'S own property assignments selectively override the global and group-supplied
values. So when reading an IFF file, keep property settings on a stack. The/re designed to be small
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enough to hold in main memory.

Shared properties are semantteally equivalent to copying those properties into each of the nested FORMs

right after their FORM type IDs.

Properties for LIST

Optional -properties for USr store the origin of the list's contents m a PROP chunk tor the fake FORM
type "LIST". They are the properties originating program "OPQM", processor family OCPU , computer
type "OCMP-. computer serial number or network address "OSN". and user name "UNAM" In our
imperfect world, these could be called upon to distinguish between unintended variations of a data format
or to work around bugs in particular originating/receiving program pairs. Issue: Specify the format of these

properties.

A creation date could also be stored in a property but lefs ask that file creating, editing, and transporting
programs maintain the correct date in the local file system. Programs that move files between machine
types are expected to copy across the creation dates.
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6. Standard File Structure

File Structure Overview

An IFF file Is just a single chunk of type FORM, LIST, or CAT. Therefore an IFF file can be recoanizart hu »*
first 4 bytes: "FORM". "LIST", or "CAT". Any file contents after the chunk's end are to be ignored

Since an IFF file can be a group of objects, programs that read/Write single objects can communicate to an
extent with programs that read/Write groups. You're encouraged to write programs that handle all the
objects in a LIST or CAT. A graphics editor, for example, could process a list of pictures as a multtole nan*
document, one page at a time. numpwpage

Programs should enforce IFF's syntactic rules when reading and writing files. This ensures reliable data
transfer. The public domain IFF reader/writer subroutine package does this for you. A utility proaram
"IFFCheck" is available that scans an IFF file and checks it for conformance to IFPs syntactic rules
IFFCheck also prints an outline of the chunks in the file, showing the ckiD and cksize of each This is
quite handy when building IFF programs.;Example programs are also available to show details of reading
and writing IFF files.

A merge program "IFFJoin" will be available that logically appends IFF files into a single CAT group It
"unwraps" each input file that is a CAT so that the combined foe isn't nested CATs.

If we need to revise the IFF standard, the three anchoring IDs will be used as "version numbers" That's
why IDs "FOR1" through "FOR9", "LIS1" through "LIS9", and "CAT1" through "CAT9" are reserved.

IFF formats are designed for reasonable performance with floppy disks. We achieve considerable simplicity
in the formats and programs by relying on the host file system rather than defining universal grouping
structures like directories for LIST contents. On huge storage systems, IFF files could be leaf nodes in a
file structure like a B-tree. Let's hope the host file system implements that for us!

Thre are two kinds of IFF files: single purpose files and scrap files. They differ in the interpretation of
multiple data objects and in the file's external type.

Single Purpose Filet

A single purpose IFF file is for normal "document" and "archive" storage. This is in contrast with "scrap files"
(see below) and temporary backing storage (non-interchange files).

The external file type (or filename extension, depending on the host file system) indicates the file's
contents. ITS generally the FORM type of the data contained, hence the restrictions on FORM type IDs.

Programmers and users may pick an "intended use" type as the filename extension to make it easy to filter
for the relevant files in a filename requestor. This is actually a "subclass" or "subtype" that conveniently
separates files of the same FORM type that have different uses. Programs cannot demand conformity to its
expected subtypes without overly restricting data interchange since they cannot know about the subtypes

to be used by future programs that users will want to exchange data with.

Issue: How to generate 3-letter MS-DOS extensions from 4-letter FORM type IDs?

Most single purpose files win be a single FORM (perhaps a composfte FORM Ike a musical score

containing nested FORMs like musical instrument descriptions). If it's a LIST or a CAT, programs should

skip over unrecognized objects to read the recognized ones or the {first recognized one. Then a program

that can read a single purpose file can read something out of a "scrap file", too.
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Scrap File*

A "scrap file" te for maximum interconneclivfty in getting data between programs; the core of a clipboard
function. Scrap files may have type "IFF" or filename extension ".IFP.

A scrap file is typically a CAT containing alternate representations of the same basic information. Include as
many alternatives as you can readily generate. This redundancy improves interconnectivity in situations

where we cant make all programs read and write super-general formats. rjQSkifi Macintosh chapter "Scrap

Manager.] E.g. a graphically-annotated musical score might be supplemented by a stripped down 4-voice

melody and by a text (the lyrics).

The originating program should write the alternate representations in order of "preference": most

preferred (most comprehensive) type to least preferred (least comprehensive) type. A receiving program

should either use the first appearing type that it understands or search for its own "preferred" type.

A scrap file should have at most QQfl alternative of any type. (A LIST of same type objects is ok as one of

the alternatives.) But don't count on this when reading; ignore extra sections of a type. Then a program

that reads scrap files can read something out of single purpose files.

Rules for Reader Programs

Here are some notes on building programs that read IFF files. If you use the standard IFF reader module

1FFR.C", many of these rules and details will be automatically handled. (See "Support Software" in

Appendix A.) We recommend that you start from the example program "ShowlLBM.C". You should also

read up on recursive descent parsers. [See, for example, Compiler Construction. Aji Advanced £quQ£.]

• The standard is very flexible so many programs can exchange data. This implies a program has to scan

the file and react to what's actually there in whatever order it appears. An IFF reader program is a parser.

• For interchange to really work, programs must be willing to do some conversion during read-in. If the data

isn't exactly what you expect, say, the raster is smaller than those created by your program, then adjust it.

Similarly, your program could crop a large picture, add or drop bitplanes, and create/discard a mask

plane. The program should give up gracefully on data that it cani convert.

• If it doesnl start with "FORM", "LIST, or "CAT", it's not an IFF-85 file.

• For any chunk you encounter, you must recognize its type ID to understand its contents.

• For any FORM chunk you encounter, you must recognize its FORM type ID to understand the contained
"local chunks". Even if you don't recognize the FORM type, you can still scan it for nested FORMs,

LISTs, and CATs of interest.

• Don't forget to skip the pad byte after every odd-length chunk.

• Chunk types LIST, FORM, PROP, and CAT are generic groups. They always contain a subtype ID

followed by chunks.

• Readers ought to handle a CAT of FORMs in a file. You may treat the FORMs like document pages to

sequence through or just use the first FORM.

• Simpler IFF readers completely skip LISTs. "Fully IFF-conforming" readers are those that handle LISTs,
even V just to read the first FORM from a file. If you& took into a LIST, you mist process shared
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properties (in PROP chunks) property. The idea is to get the correct data or none at an.

• The nicest readers are willing to look into unrecognized FORMs for nested FORM types that they do
recognize. For example, a musical score may contain nested instrument descriptions and an animation

file may contain still pictures.

Note to programmers: Processing PROP chunks is not simple! You'll need some background in
interpreters with stack frames. H this is foreign to you, build programs that read/Write only one FORM per
file. For the more intrepid programmers, the next paragraph summarizes how to process LISTs and

PROPS. See the general IFF reader module "IFFR.C" and the example program "ShowlLBM.C" for details.

Allocate a stack frame for every LIST and FORM you encounter and initialize it by copying the stack frame

of the parent LIST or FORM. At the top level, youil need a stack frame initialized to your program's global

defaults. While reading each LIST or FORM, store all encountered properties into the current stack frame.

In the example ShowlLBM, each stack frame has a place for a bitmap header property ILBM.BMHD and a

color map property ILBM.CMAP. When you finally get to the ILBM's BODY chunk, use the property

settings accumulated in the current stack frame.

Rules tor Writer Programs

Here are some notes on bulding programs that write IFF files, which is much easier than reading them. If

you use the standard IFF writer module "IFFW.C" (see "Support Software" in Appendix A), many of these

rules and details will automatically be enforced. See the example program "Raw2ILBM.C".

• An IFF file is a single FORM, LIST, or CAT chunk.

• Any IFF-85 file must start with the 4 characters "FORM", "LIST*, or "CAT", followed by a LONG cksize.

There should be no data after the chunk end.

• Chunk types LIST, FORM, PROP, and CAT are generic. They always contain a subtype ID followed by

chunks. These three IDs are universally reserved, as are "LIST through "LIS9", "FOR1" through

"FOR9","CAT1"through"CAT9",and" ".

• Don! forget to write a 0 pad byte after each odd-length chunk.

• Four techniques for writing an IFF group: (1) build the data in a file mapped into virtual memory, (2) build

the data in memory blocks and use block I/O, (3) stream write the data piecemeal and (don! forget!)

random access back to set the group length count, and (4) make a preliminary pass to compute the

length count then stream write the data.

• Do not try to edit a fDe that you don! know how to create. Programs may look into a file and copy out

nested FORMs of types that they recognize, but don't edit and replace the nested FORMs and don't

add or remove them. That could make the containing structure inconsistent. You may write a new file
containing items you copied (or copied and modified) from another IFF file, but don't copy structural
parts you doni understand.

• You must adhere to the syntax descriptions in Appendex A. E.g. PROPs may only appear inside LISTs.
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Appendix A. Reference

Type Definitions

The following C typedefs describe standard IFF structures. Declarations to use in practice will vary wtth the
compiler For example, 68000 Lattice C produces efficient comparison code if we define ID as an
-unsigned long". A macro "MakelD- builds these IDs at compile time.

/* Standard IFF types. */

typedef unsigned char UBYTE; /* 8 bita unsigned */

typedef short WORD; /* 16 bits signed */
typedef unsigned short UWORD; /* 16 bits unsigned */

typedef long LONG; /* 32 bits signed */

typedef char ID[4];

typedef struct {

ID ckID;

LONG ckSize; /* sizeof(ckData) */

UBYTB ckData[/* ckSize */];

} Chunk;

/* ID typedef and builder for 68000 Lattice C, */

typedef LONG ID;

♦define MakeID(a,b,c,d) ( (a)«24 I (b)«16 I (c)«8 I (d) )

/* Globally reserved IDs. */

♦define FORM MakeID(fFf,fOf,fR','M1)

♦define LIST MakeID('L','I','S',fTf)

♦define PROP MakelDCP1, 'R1, 'O1, fP')

♦define CAT MakftlDTC1,'A1, fT', • ')

♦define FILLER MakelD(• ',■ ',' %,' f)

Syntax Definitions

Here's a collection of the syntax definitions in this document.

- ID ♦{ UBYTE* } [0]

• Chunk

. -FORM" ♦{ FormType (LocalChunk I FORM I LIST I CAT)* }

- ID

- Property I Chunk

- "CAT " ♦{ ContentsType (FORM I LIST I CAT)* }

- ID

- "LIST" ♦{ ContentsType PROP* (FORM I LIST I CAT)* }

- "PROP" ♦{ FormType Property* }

In this extended regular expression notation, the token V represents a cksize LONG count of the
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following {braced} data bytes. Literal items are shown in "quotes", [square bracketed Hems] are optional,
and "*" means 0 or more instances. A sometimes-needed pad byte is shown as" [o)".

Defined Chunk IDs

This is a table of currently defined chunk IDs. Well also borrow some Macintosh IDs and data formats.

Group chunk IDs

FORM. LIST, PROP, CAT.

Future revision group chunk IDs

FOR1 ... FOR9, LIS1 ... LIS9, CAT1 ... CAT9.

FORM type IDs

(The above group chunk IDs may not be used for FORM type IDs.)

(Lower case letters and punctuation marks are forbidden in FORM type IDs.)

PLBM, ILBM, ANBM, FTXT, PICS, USCR, GSCR, UVOX, GVOX, SFX, FNTR, FNTV, VDEO, PDEF.

Data chunk IDs

" ".TEXT.PICT.

PROP LIST property IDs

OPGM, OCPU, OCMP, OSN, UNAM.

Formats for sampled sound, musical instrument, and musical score are currently being developed.

Support Software

These public domain C source programs are available for use in building IFF-compatible programs:

IFF.H, IFFR.C, IFFW.C

IFFCheck.C

Packer.H, Packer.C, UnPacker.C

ILBM.H, ILBMR.C, ILBMW.C

ShowlLBM.C

Raw2ILBM.C

IFF reader and writer package. These modules handle many of

the details of reliably reading and writing IFF files.

This handy utility program scans an IFF file, checks that the

contents are well formed, and prints an outline of the chunks.

Run encoder and decoder used for ILBM files.

Reader and writer support routines for raster image FORM ILBM.

ILBMR calls IFFR and UnPacker. ILBMW calls IFFW and Packer.

Example caller of IFFR and ILBMR modules. This

Commodore-Amiga program reads and displays a FORM ILBM.

Example ILBM writer program. As a demonstration, it reads a raw

raster image file and writes the image as a FORM ILBM file.
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Example Diagrams

Commodore-Amiga

Here's a box diagram for an example IFF file, a raster image FORM ILBM. This FORM contains a bitmap

header property chunk BMHD, a color map property chunk CMAP, and a raster data chunk BODY. This

particular raster is 320 x 200 pixels x 3 bit planes uncompressed. The "0" after the CMAP chunk

represents a zero pad byte; included since the CMAP chunk has an odd length. The text to the right of the

diagram shows the outline that would be printed by the IFFCheck utility program for this particular file.

FORM 24070 ILBM

..BMHD 20

..CMAP 21

..BODY 24000

This second diagram shows a LIST of two FORMs ILBM sharing a common BMHD property and a common

CMAP property. Again, the text on the right is an outline a la IFFCheck.

4

2407

i

0

FORM

ILBM

BMHD

320,

CMAP

0

BODY

0, 0,

200,

0;

0 .-

32,

0

0

24070

20

, 3, 0, 0, 0 ...

21

, 0; 64, 0, 0 ...

24000

LIST 48114

ILBM

PROP 62

ILBM

BMHD 20

320, 200, 0, 0, 3, 0, 0, 0

CMAP 21

0, 0, 0; 32, 0, 0; 64, 0, 0

FORM 24012

ILBM

BODY 24000

0, 0, 0 ...

LIST 48114 ILBM

..PROP 62 ILBM

BMHD 20

CMAP 21

.FORM 24012 ILBM

..BODY 24000

.FORM 24012 ILBM

..BODY 24000
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Appendix B. Standards Committee

The following people contributed to the design of this IFF standard:

Bob "Kodiak* Bums, Commodore-Amiga

R. J. Mteal, Commodore-Amiga

Jerry Morrison, Electronic Arts

Greg Rfcer, Electronic Arts

Steve Shaw, Electronic Arts

Barry Walsh, Commodore-Amiga
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'ILBM" IFF Interleaved Bitmap

Date: November 15,1985
From: Jerry Morrison, Electronic Arts
Status: Released and in use

1. Introduction

•EA IFF 85' is Electronic Arts' standard for interchange format files. "ILBM" is the format for a 2 dimensional
raster graphics image, specifically an Interleaved brtplane fiitMap image with color map. An ILBM is an IFF
"data section" or "FORM type", which can be an IFF file or a part of one. (See the IFF reference.)

An ILBM is an archival representation designed for three uses. First, a standalone image that specifies
exactly how to display itself (resolution, size, color map. etc.). Second, an image intended to be merged
into a bigger picture which has its own depth, color map, and so on. And third, an empty image with a color

map selection or "palette" for a paint program. ILBM is also intended as a building block for composite IFF

FORMs like 'animation sequence" and "structured graphics". Some uses of ILBM will be to preserve as
much information as possible across disparate environments. Other uses win be to store data for a single

program or highly cooperative programs while maintaining subtle details. So we're trying to accomplish a lot

with this one format.

This memo is the IFF supplement for FORM ILBM. Section 2 defines the purpose and format of property

chunks bitmap header "BMHD", color map "CMAP", hotspot "GRAB", destination merge data "DEST",

sprite information "SPRT", and Commodore Amiga viewport mode "CAMQ". Section 3 defines the

standard data chunk "BODY". These are the "standard" chunks. Section 4 defines the nonstandard color

range data chunk "CRNQ". Additional specialized chunks like texture pattern can be added later. The ILBM

syntax is summarized in Appendix A as a regular expression and in Appendix B as a box diagram.

Appendix C explains the optional run encoding scheme. Appendix D names the committee responsible

for this FORM ILBM standard.

Details of the raster layout are given in part 3, "Standard Data Chunk". Some elements are based on the

Commodore Amiga hardware but generalized for use on other computers. An alternative to ILBM would be

appropriate for computers with true color data in each pixel.

Reference:

ZEA j£E fl£ Standard lot interchange Format files describes the underlying conventions for all IFF files.

Amiga11' is a trademark of Commodore-Amiga, Inc.
Electronic Arts™ is a trademark of Electronic Arts.
Macintosh"' is a trademark licensed to Apple Computer, Inc.
MacPaint™ is a trademark of Apple Computer, Inc.

- H-25 -



Electronic Arts "ILBM" IFF Interleaved Bitmap Commodore-Amiga

2. Standard Properties

The required property "BMHD" and any optional properties must appear before any •BODY" chunk. (Since
an ILBM has only one BODY chunk, any following properties are superfluous.) Any of these properties
may be shared over a LIST of FORMs IBLM by putting them in a PROP ILBM. (See the "EA IFF 85" memo.)

BMHD

The required property "BMHD" holds a BHMapHeader as defined in these C declarations and following
documentation. It describes the dimensions and encoding of the image, including data necessary to

understand the BODY chunk to follow.

typedef UBYTE Masking; /* Choice of masking technique. */

♦define mskNone 0

♦define mskHasMask 1

♦define mskHasTransparentColor 2

♦define mskLasso 3

typedef UBYTE Compression; /* Choice of compression algorithm applied to

the rows of all source and mask planes. "cmpByteRunl" is the byte run

encoding described in Appendix C. Do not compress across rows! */

♦define cmpNone 0

♦define cmpByteRunl 1

typedef struct {

UWORD w, h; /* raster width 6 height in pixels */

WORD x, y; /* pixel position for this image */

UBYTE nPlanes; /* # source bitplanes */

Masking masking;

Compression compression;

UBYTE padl; /* unused; for consistency, put 0 here */

UWORD transparentColor; /* transparent "color number" (sort of) */

UBYTE xAspect, yAspect; /* pixel aspect, a ratio width : height */

WORD pageWidth, pageHeight; /* source "page" size in pixels */

) BitMapHeader;

Fields are filed in the order shown. The UBYTE fields are byte-packed.

The fields w and h indicate the size of the image rectangle in pixels. Each row of the image is stored in an
integral number of 16 bit words. The number of words per row is Ceiling(w/16). The fields x and y indicate
the desired position of this image within the destination picture. Some reader programs may ignore x and
y. A safe default for writing an ILBM is (x, y) - (0,0).

The number of source bitplanes in the BODY chunk (see below) is stored in nPlanes. An ILBM with a

CMAP but no BODY and nPlanes - 0 is the recommended way to store a color map.

Note: Color numbers are color map index values formed by pixels in the destination bitmap, which may be
deeper than nPlanes if a DEST chunk calls for merging the image into a deeper image.

The field masking indicates what kind of masking is to be used for this image. The value mskNone
designates an opaque rectangular image. The value mskHasMask means that a mask plane is interleaved
with the bitplanes in the BODY chunk (see below). The value mskHasTransparentColor indicates that
pixels in the source planes matching transparentcoior are to be considered "transparent". (Actually,
transparentcolor isnl a "color number since Ws matched with numbers formed by the source bitmap
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rather than the possibly deeper destination bitmap. Note that having a transparent color implies tanorinn

one of the color registers. See CMAP, below.) The value mskLasso indicates the reader may constnJ* a
mask by lassoing the image as in MacPaint™. To do this, put a 1 pixel border of transparentcoior^
around the image rectangle. Then do a seed fill from this border. Filled pixels are to be transparent.

Issue: Include in an appendix an algorithm for converting a transparent color to a mask plane and mavbe a
lasso algorithm.

A code indicating the kind of data compression used is stored in compression. Beware that using data
compression makes your data unreadable by programs that don't implement the matching decompression
algorithm. So we'll employ as few compression encodings as possfele. The run encoding byteRuni is
documented in Appendix C, below.

The field padi is a pad byte and must be set to 0 for consistency. This field could get used in the future.

The transparentcoior specifies which bit pattern means "transparent". This only applies if masking is
mskHasTransparentColor or mskLasso (see above). Otherwise, transparentcoior should be 0.

The pixel aspect ratio is stored as a ratio in the two fields xAspect and yAspect. This may be used by
programs to compensate for different aspects or to help interpret the fields w, h, x, y, pagewidth, and

pageHeight, which are in units of pixels. The fraction xAspect/yAspect represents a pixel's
width/height. If8 recommended that your programs store proper fractions in BitMapHeaders, but aspect
ratios can always be correctly compared with the the test

xAspect'yDesiredAspect - yAspect•xDesiredAspect

Typical values for aspect ratio are width: height -10:11 (Amiga 320 x 200 display) and 1:1 (Macintosh™).

The size in pixels of the source "page" (any raster device) is stored in pagewidth and pageHeight. e.g.
(320,200) for a low resolution Amiga display. This information might be used to scale an image or to
automatically set the display format to suit the image. (The image can be larger than the page.)

CMAP

The optional (but encouraged) property "CMAP" stores color map data as triplets of red, green, and blue
intensity values. The n color map entries ("color registers") are stored in the order 0 through n-i, totaling
3n bytes. Thus n is the cksize/3. Normally, n would equal 2nP1*««».

A CMAP chunk contains a coiorMap array as defined below. (These typedefs assume a C compiler that
implements packed arrays of 3-byte elements.)

typedef struct {

UBYTE red, green, blue; /* color intensities 0..255 */
} ColorRegister; /* size - 3 bytes */

typedef ColorRegister CoiorMap[n]; 7* size - 3n bytes */

The color components red, green, and blue represent fractional intensity values in the range 0 through
^SH^ ***• fe (255' 2S5.255) and black is (0,0,0). If your machine has less color resolution, use
the tfgtj pjfcr. bits. Shift each field right on reading (or toft on writing) and assign it to (from) a field in a local
pacxed format Ike coior4, below. This achieves automatic conversion of images across environments
with different color resolutions. On reading an ILBM, use defaults if the color map is absent or has fewer
color registers than you need. Ignore any extra color registers.
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The example type coior4 represents the format of a color register in working memory of an Amiga
computer, which has 4 bit video DACs. (The": 4" tells the C compiler to pack the field into 4 bits.)

typedef struct {
unsigned padl :4, red :4, green :4, blue :4;
, color4; >* A*^8 RAM format. Hat. filed. */

Remember that every chunk must be padded to an even length, so a color map with an odd number of
entries would be followed by a 0 byte, not included in the cksize.

GRAB

The optional property "GRAB" locates a "handle" or "hotspot" of the image relative to its upper left corner,
e.g. when used as a mouse cursor or a "paint brush". A GRAB chunk contains a Point2D.

typedef struct {

WORD x, y; /* relative coordinates (pixels) */

} Point2D;

DEST

The optional property "DEST" is a way to say how to scatter zero or more source bitpianes into a deeper

destination image. Some readers may ignore DEST.

The contents of a DEST chunk is DestMerge structure:

typedef struct {

UBYTE depth; /* # bitpianes in the original source */

UBYTE padl; /* unused; for consistency put 0 here */
UWORD planePick;' /* how to scatter source bitpianes into destination */

UWORD planeOnOff; /* default bitpiane data for planePick */

UWORD planeMask; /* selects which bitpianes to store into */

} DestMerge;

The low order depth number of bits in planePick, planeOnOff, and planeMask correspond
one-to-one with destination bitpianes. Bit 0 with bitpiane 0, etc. (Any higher order bits should be ignored.)
"1" bits in planePick mean "put the next source bitpiane into this bitpiane", so the number of "1" bits
should equal nPianes. "0" bits mean "put the corresponding bit from planeOnOff into this bitpiane". Bits
in planeMask gate writing to the destination bitpiane: "1" bits mean "write to this bitpiane" while "0" bits
mean "leave this bitpiane alone". The normal case (with no DEST property) is equivalent to planePick -

planeMask - 2nPlanes - 1.

Remember that color numbers are formed by pixels in the destination bitmap (depth planes deep) not in

the source bitmap (nPianes planes deep).

SPRT

The presence of an "SPRT" chunk indicates that this image is intended as a sprite. It's up to the reader
program to actually make it a sprite, if even possible, and to use or overrule the sprite precedence data
inside the SPRT chunk:

typedef UWORD SpritePrecedence; /* relative precedence, 0 is the highest */
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Precedence 0 is the highest, denoting a sprite that is foremost.

Creating a sprite may imply other setup. E.g. a 2 plane Amiga sprite would have transparentcoior - 0
Color registers 1,2, and 3 in the CMAP would be stored into the correct hardware color registers for the '
hardware sprite number used, while CMAP color register 0 would be ignored.

CAMG

A "CAMG" chunk is specifically for the Commodore Amiga computer. It stores a long Viewport mode".

This lets you specify Amiga display modes like "dual playfiekf and "hold and modify".
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3. Standard Data Chunk

Raster Layout

Raster scan proceeds left-to-right (increasing X) across scan lines, then top-to-bottom (increasing Y) down
columns of scan lines. The coordinate system is in units of pixels, where (0,0) is the upper left comer.

The raster is typically organized as bitplanes in memory. The corresponding bits from each plane, taken

together, make up an index into the color map which gives a color value for that pixel. The first bitplane,

plane 0, is the tow order bit of these color indexes.

A scan line is made of one "row" from each bitplane. A row is one planes' bits for one scan line, but padded

out to a word (2 byte) boundary (not necessarily the first word boundary). Within each row, successive

bytes are displayed in order and the most significant bit of each byte is displayed first.

A "mask" is an optional "plane" of data the same size (w, h) as a bitplane. It tells how to "cut our part of the

image when painting it onto another image.'One* bits in the mask mean "copy the corresponding pixel to

the destination" while "zero" mask bits mean "leave this destination pixel atone". In other words, "zero" bits

designate transparent pixels.

The rows of the Afferent bitplanes and mask are interleaved in the file (see below). This localizes all the

information pertinent to each scan line. It makes H much easier to transform the data while reading it to

adjust the image size or depth. It also makes it possible to scroll a big image by swapping rows directly from

the file without random-accessing to all the bitplanes.

BODY

The source raster is stored in a "BODY" chunk. This one chunk holds all bitplanes and the optional mask,

interleaved by row.

The BitMapHeader, in a BMHO property chunk, specifies the raster's dimensions w, h, and nPlanes. It also

holds the masking field which indicates if there is a mask plane and the compression field which

indicates the compression algorithm used. This information is needed to interpret the BODY chunk, so the

BMHD chunk must appear first. While reading an ILBM's BODY, a program may convert the image to

another size by filling (with transparentColor) or clipping.

The BODY'S content is a concatenation of scan lines. Each scan line is a concatenation of one row of data

from each plane in order 0 through nPianes-i followed by one row from the mask (if masking -
hasMask). If the BitMapHeader field compression is cmpNorte, all h rows are exactly Ceiling(W16) words
wide. Otherwise, every row is compressed according to the specified algorithm and their stored widths

depend on the data compression.

Reader programs that require fewer bitplanes than appear in a particular ILBM file can combine planes or
drop the higfvorder (later) planes. Similarly, they may add bitplanes and/or discard the mask plane.

Do not compress across rows and doni forget to compress the mask just like the bitplanes. Remember to
pad any BODY chunk that contains an odd number of bytes.
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4. Nonstandard Data Chunk

The following data chunk was defined after various programs began using FORM ILBM so its a
"nonstandard" chunk. That means there's some slight chance of name collisions.

CRNG

A "CRNQ" chunk contains "color register range" information. It's useful for identifying a contiguous range

of color registers for color cycBng. There can be zero or more CRNQ crunks in an ILBM, but all should

appear before the BODY chunk.

typedef struct {

WORD padl; /* reserved for future use; store 0 here */

WORD rate; /* color cycle rate */

WORD active; /* nonzero means cycle the colors */

UBYTE low, high; /* lower and upper color registers selected */

} CRange;

The fields low and high indicate the range of color registers (color numbers) selected by this CRange.

The field active indicates whether color cycling is on or off. Zero means off.

The field rate determines the speed at which the colors will step when color cycling is on. The units are

such that a rate of 60 steps per second is represented as 214 -16384. Slower rates can be obtained by
linear scaling: for 30 steps/second, rate * 8192; for 1 step/second, rate -16384/60 - 273.
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Appendix A. ILBM Regular Expression

Here's a regular expression summary of the FORM ILBM syntax. This could be an IFF file or a part of one.

ILBM ::- "FORM" #{ "ILBM* BMHD [CMAP] [GRAB] [DEST] [SPRT] [CAMG]

CRNG* [BODY] }

BMHD

CMAP

GRAB

DEST

SPRT

CAMG

CRNG

BODY

"BMHD"

"CMAP"

"GRAB"

-DEST"

"SPRT"

"CAMG"

#{ BitMapHeader )

#{ (red green blue)* } [0]

#{ Point2D }

#{ DestMerge )

#{ SpritePrecendence }

#{ LONG }

- "CRNG" #{ CRange }

. -BODY" #{ UBYTE* ) [0]

The token "*" represents a cksize LONG count of the following {braced} data bytes. E.g. a BMHD's "#"

should equal sizeof (BitMapHeader). Literal strings are shown in "quotes", [square bracket items] are

optional, and "*" means 0 or more repetitions. A sometimes-needed pad byte is shown as • [0]".

The property chunks (BMHD, CMAP, GRAB, DEST, SPRT, and CAMG) and any CRNG data chunks may

actually be in any order but all must appear before the BODY chunk since ILBM readers usually stop as

soon as they read the BODY. If any of the 6 property chunks are missing, default values are "inherited*

from any shared properties (if the ILBM appears inside an IFF LIST with PROPs) or from the reader

program's defaults. If any property appears more than once, the last occurrence before the BODY is the

one that counts since that's the one that modifies the BODY.
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Appendix B. ILBM Box Diagram

Here's a box diagram for a simple example: an unoompressed image 320 x 200 pixels x 3 bitpianes The

text to the right of the diagram shows the outline that would be printed by the IFFCheck utility program for

this particular fie.

FORM 24070 ILBM

..BMHD 20

..CMAP 21

..BODY 24000

i

2407

i

0

t

FORM

ILBM

BMHD

320,

CMAP

0, 0,

0

BODY

0, 0,

200,

0;

0 .-

o,

32,

0

0

24070

20

, 3, 0, 0, 0 .-

21

, 0; 64, 0, 0 ...

24000

The a0a after the CMAP chunk is a pad byte.
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Appendix C. ByteRuni Run Encoding

The run encoding scheme byteRuni is best described by psuedo code for the decoder Unpacker (called

UnPackBlts In the Macintosh™ toolbox):

UnPacker:

LOOP until produced the desired number of bytes

Read the next source byte into n

SELECT n FROM

[0.. 127] -> copy the next n+1 bytes literally

[-1..-127] -> replicate the next byte -n+1 times

-128 -> noop

ENDCASE;

ENDLOOP;

In the inverse routine Packer, it's best to encode a 2 byte repeat run as a replicate run fixcsd when
preceded and followed by a literal run, in which case it's best to merge the three into one literal run. Always

encode 3 byte repeats as replicate runs.

Remember that each row of each scan line of a raster is separately packed.
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Appendix D. Standards Committee

The following people contributed to the design of this FORM ILBM standard:

Bob "Kodlak" Bums, Commodore-Amiga

R. J. Mical, Commodore-Amiga

Jerry Morrison, Electronic Arts

Greg Rfcer, Electronic Arts

Steve Shaw, Electronic Arts

Dan SBva, Electronic Arts

Barry Walsh, Commodore-Amiga
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From: Steve Shaw and Jerry Morrison, Electronic Arts and Bob "Kodiak" Bums, Commodore Amiga

Status: Draft 2.6

DRAFT DRAFT DRAFT DRAFT DRAFT

1. Introduction

This memo is the IFF supplement for FORM FTXT. An FTXT is an IFF "data section" or "FORM
type"—which can be an IFF file or a part of one—containing a stream of text plus optional formatting
information."EA IFF 85" is Electronic Arts' standard for interchange format files. (See the IFF reference.)

An FTXT is an archival and interchange representation designed for three uses. The simplest use is for a
"console device" or "glass teletype" (the minimal 2-D text layout means): a stream of "graphic" ("printable")
characters plus positioning characters "space" ("SP") and line terminator (IF"). This is not Intended for
cursor movements on a screen although it does not conflict with standard cursor-moving characters. The
second use is text that has explicit formatting information (or looks") such as font family and size, typeface,
etc The third use is as the lowest layer of a structured document that also has "inherited" styles to implicitly
control character looks. For that use, FORMs FTXT would be embedded within a future document FORM
type. The beauty of FTXT is that these three uses are interchangeable, that is, a program written for one
purpose can read and write the others' files. So a word processor does not have to write a separate plain

text file to communicate with other programs.

Text is stored in one or more "CHRS" chunks inside an FTXT. Each CHRS contains a stream of 8-bft text
compatible with ISO and ANSI data interchange standards. FTXT uses just the central character set from
the ISO/ANSI standards. (These two standards are henceforth called "ISO/ANSI" as in "see the ISO/ANSI

reference".)

Since it's possble to extract just the text portions from future document FORM types, programs can

exchange data without having to save both plain text and formatted text representations.

Character looks are stored as embedded control sequences within CHRS chunks. This document
specifies which class of control sequences to use: the CSI group. This document does not yet specify
their meanings, e.g. which one means "turn on italic face". Consult ISO/ANSI.

Section 2 defines the chunk types character stream "CHRS" and font specifier "FONS". These are the

"standard" chunks. Specialized chunks for private or future needs can be added later. Section 3 outlines
an FTXT reader program that strips a document down to plain unformatted text. Appendix A is a code table

for the 8-bit ISO/ANSI character set used here. Appendix B is an example FTXT shown as a box diagram.

Appendix C is a racetrack diagram of the syntax of ISO/ANSI control sequences.
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Reference:

Amiga™ is a trademark of Commodore-Amiga, Inc.

Electronic Arts™ is a trademark of Electronic Arts.

IFF: !EA1EE 85! Standard iOL Interchange Eamai BlflS describes the underlying conventions for all IFF
files.

ISO/ANSI: ISO/Pis 6429.2 and ANSI xa.64-1979. International Organization for Standardization (ISO)
and American National Standards Institute (ANSI) data-interchange standards. The relevant parts of these
two standards documents are identical. ISO standard 2022 is also relevant.
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2. Standard Data and Property Chunks

The main contents of a FORM FTXT is m its character stream "CHRS" chunks. Formatting property chunks
maV2£war The only formatting property yet defined is "FONS",a font V^APpmiFrxrwith
no CHRS represents an empty text stream. A FORM FTXT may contain nested IFF FORMs, LISTs, or
CATs, although a "stripping" reader (see section 3) will ignore them.

Character SM

FORM FTXT uses the core of the 8-bit character set defined by the ISO/ANSI standards cited at the start of
this document. (See Appendix A for a character code table.) This character set is divided into two "graphic"
groups phis two "control" groups. Eight of the control characters begin ISO/ANSI standard control
sequences. (See "Control Sequences", below.) Most control sequences and control characters are
reserved for future use and for compatibility with ISO/ANSI. Current reader programs should skip them.

• CO is the group of control characters in the range NUL (hex 0) through hex 1F. Of these, only LF (hex
0A) and ESC (hex 1B) are significant. ESC begins a control sequence. LF is the line terminator,
meaning "go to the first horizontal position of the next line". All other CO characters are not used. In
particular, CR (hex 0D) is not recognized as a line terminator.

• GO is the group of graphic characters in the range hex 20 through hex 7F. SP (hex 20) Is the space
character. DEL (hex 7F) is the delete character which is not used. The rest are the standard ASCII
printable charactersT (hex 21) through"-"(hex 7E). „..,««,

• C1 is the group of extended control characters in the range hex 80 through hex 9F. Some of these
begin control sequences. The control sequence starting with CSI (hex 9B) is used for FTXT
formatting. All other control sequences and C1 control characters are unused.

• Q1 is the group of extended graphic characters in the range NBSP (hex A0) through f (hex FF). It is
one of the alternate graphic groups proposed for ISO/ANSI standardization.

Control Sequences

Eight of the control characters begin ISO/ANSI standard "control sequences" (or "escape sequences").
These sequences are described below and diagrammed in Appendix C.

60

Gl

ESC-Seq

ShiftToG2

ShiftToG3

CSI-Seq

DCS-Seq

(SP through DEL)

(NBSP through T)

ESC (SP through V)* CO" through w~")

552 GO

553 GO

CSI (SP through •?")* PS" through *-")

(DCS I OSC I PM I APC) (SP through w-w I Gl)* ST

"ESC-Seq" is the control sequence ESC (hex 1B), followed by zero or more characters in the range SP
through T (hex 20 through hex 2F), followed by a character in the range "0" through"-" (hex 30 through
hex 7E). These sequences are reserved for future use and should be skipped by current FTXT reader

programs.

SS2 (hex 8E) and SS3 (hex 8F) shift the single following GO character into yet-to-be-defined graphic sets
G2 and G3, respectively. These sequences should not be used until the character sets G2 and G3 are
standardized. A reader may simply skip the SS2 or SS3 (taking the following character as a corresponding
GO character) or replace the two-character sequence with a character likeT to mean "absent".

FTXT uses "CSI-Seq" control sequences to store character formatting (font selection by number, type
face, and text size) and perhaps layout information (position and rotation). "CSI-Seq" control sequences
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start with CSI (the "control sequence Introducer", hex 9B). Syntactically, the sequence Includes zero or
more characters in the range SP through T (hex 20 through hex 3F) and a concluding character in the

range"®° through"-" (hex 40 through hex 7E). These sequences may be skipped by a minimal FTXT
reader, i.e. one that ignores formatting information.

Note: A future FTXT standardization document will explain the uses of CSI-Seq sequences for setting

character face (light weight vs. medium vs. bold, italic vs. upright, height, pitch, position, and rotation). For

now, consult the ISO/ANSI references.

"DCS-Seq* is the control sequences starting with DCS (hex 90), OSC (hex 9D), PM (hex 9E), or APC (hex

9F), followed by zero or more characters each of which is in the range SP through"-" (hex 20 through hex

7E) or else a G1 character, and terminated by an ST (hex 9C). These sequences are reserved for future

use and should be skipped by current FTXT reader programs.

Data Chunk CHRS

A CHRS chunk contains a sequence of 8-bit characters abiding by the ISO/ANSI standards cited at the

start of this document. This includes the character set and control sequences as described above and
summarized in Appendices A and C.

A FORM FTXT may contain any number of CHRS chunks. Taken together, they represent a single stream

of textual information. That is, the contents of CHRS chunks are effectively concatenated except that (1)

each control sequence must be completely within a single CHRS chunk, and (2) any formatting property

chunks appearing between two CHRS chunks affects the formatting of the latter chunk's text. Any

formatting settings set by control sequences inside a CHRS carry over to the next CHRS in the same

FORM FTXT. All formatting properties stop at the end of the FORM since IFF specifies that adjacent

FORMs are independent of each other (although not independent of any properties inherited from an
enclosing LIST or FORM).

Property Chunk FONS

The optional property TONS" holds a FontSpedfier as defined in the C declaration below. It assignes a
font to a numbered "font register so it can be referenced by number within subsequent CHRS chunks.
(This function is not provided within the ISO and ANSI standards.) The font specifier gives both a name
and a description for the font so the recipient program can do font substitution.

By default, CHRS text uses font 1 until it selects another font. A minimal text reader always uses font 1. If
font 1 hasni been specified, the reader may use the local system font as font 1.

typedef struct {

UBYTE id; /* 0 through 9 is a font id number referenced by an SGR

control sequence selective parameter of 10 through 19.

Other values are reserved for future standardization. */

UBYTE padl; /* reserved for future use; store 0 here */

UBYTE proportional; /* proportional font? 0 - unknown, 1 - no, 2 - yes */

UBYTE serif; /* serif font? 0 - unknown, 1 • no, 2 - yes */

char name[]; /* A NUL-terminated string naming the preferred font. */

} FontSpecifier;

Reids are filed in the order shown. The UBYTE fields are byte-packed (2 per 16-bit word). The field padl is
reserved for future standardization. Programs should store 0 there for now.

The field proportional indicates if the desired font is proportional width as opposed to fixed width. The
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field serif indicates If the desired font Is serif as opposed to sans serif. [Issue: Discuss font substitution!]

Future Properties

in the future to store additional formatting information. They
ed in standard ISO/ANSI control sequences and for

. Text orientation might be one example.

Positioning Units

otherwise soecified position and size units used in FTXT formatting properties and control
£££a7e*nSSEmSo dedpoints/inch). This is ANSI/ISO Positioning Unit Mode (PUM)2^While
Tmetric standard might be nice, decipoints allow the existing U.S.A. typographic units to be encoded

easily, e.g. "12 points" is "120 decipoints".
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3. FTXT Stripper

An FTXT reader program can read the text and ignore all formatting and structural information in a
document FORM that uses FORMs FTXT for the leaf nodes. This amounts to stripping a document down
to a stream of plain text. It would do this by skipping over all chunks except FTXT.CHRS (CHRS chunk*

found inside a FORM FTXT) and within the FTXT.CHRS chunks skipping all control characters and aSm
sequences. (Appendix C diagrams this text scanner.) It may also read FTXT.FONS chunks to find a
description for font 1.

Here's a PascaMsh program for an FTXT stripper. Given a FORM (a document of some kind), it scans for all
FTXT.CHRS chunks. This would likely be applied to the first FORM in an IFF file.

PROCEDURE ReadF0RM4CHRS0; {Read an IFF FORM for FTXT.CHRS chunks )
BEGIN '
IF the FORM'S subtype - -FTXT-

THEN ReadFTXT4CHRS()

ELSE WHILE something left to read in the FORM DO BEGIN

read the next chunk header;

CASE the chunk's ID OF

-LIST", -CAT -: ReadCAT4CHRS();

"FORM-: ReadF0RM4CHRS<);

OTHERWISE skip the chunk's body;

END

END

END;

{Read a LIST or CAT for all FTXT.CHRS chunks.)

PROCEDURE ReadCAT4CHRS();

BEGIN

WHILE something left to read in the LIST or CAT DO BEGIN

read the next chunk header;

CASE the chunk's ID OF

"LIST-, -CAT *: ReadCAT4CHRS();

-FORM-: ReadF0RM4CHRS();

-PROP-: IF we're reading a LIST AND the PROP'S subtype - -FTXT-

THEN read the PROP for -FONS- chunks;

OTHERWISE error—malformed IFF file;

END

END

END;

PROCEDURE ReadFTXT4CHRS(); {Read a FORM FTXT for CHRS chunks.)

BEGIN

WHILE something left to read in the FORM FTXT DO BEGIN

read the next chunk header;

CASE the chunk's ID OF

-CHRS": ReadCHRSO;

-FONS-: BEGIN

read the chunk's contents into a FontSpecifier variable;

IF the font specifier's id - 1 THEN use this font;

END;

OTHERWISE skip the chunk's body;

END

END

END;
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{Read an FTXT.CHRS. Skip all control sequences and unused control chars.}

PROCEDURE ReadCHRS 0;

BEGIN

WHILE something left to read in the CHRS chunk DO

CASE read the next character OF

LF: start a new output line;

ESC: SkipControl<[' '..'/'I, t'O'..'-']);

IN [• l..'~l], IN [NBSP.-'y1]: output the character;

SS2, SS3: ; {Just handle the following GO character directly,

ignoring the shift to G2 or G3.}

CSI: SkipControlU1 '..'?'], [I8I..UI]);

DCS, OSC, PM, APC: SkipControl ([f •..•-•] + [UBS?..1?1], [ST]);

END

END;

{Skip a control sequence of the format (rSet)* (tSet), i.e. any number of

characters in the set rSet followed by a character in the set tSet.}

PROCEDURE SkipControl(rSet, tSet);

VAR c: CHAR;

BEGIN

REPEAT c :- read the next character

UNTIL c NOT IN rSet;

IF c NOT IN tSet

THEN put character c back into the input stream;

END

The following program is an optimized version of the above routines ReadF0RM4CHRS and
ReadCAT4CHRS for the case where you're ignoring fonts as well as formatting. It takes advantage of certain

facts of the IFF format to read a document FORM and its nested FORMs, LISTs, and CATs without a stack.
In other words, it's a hack that ignores all fonts and faces to cheaply get to the plain text of the document.

{Cheap scan of an IFF FORM for FTXT.CHRS chunks.)

PROCEDURE ScanF0RM4CHRS();

BEGIN

IF the document FORM'S subtype - "FTXT"

THEN ReadFTXT4CHRS()

ELSE WHILE something left to read in the FORM DO BEGIN

read the next chunk header;

IF it's a group chunk (LIST, FORM, PROP, or CAT)

THEN read its subtype ID;

CASE the chunk's ID OF

"LIST", "CAT ":; {NOTE: See explanation below.*)

"FORM": IF this FORM'S subtype - "FTXT" THEN ReadFTXT4CHRS0
ELSE; {NOTE: See explanation below.*)

OTHERWISE skip the chunk's body;

END

END

END;

•Note: This implementation is subtle. After reading a group header other than FORM FTXT it j^ «ntinues
reading. This amounts to reading all the chunks inside that group as »they weren't nested in a group.
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This table corresponds to the ISO/DIS 6429.2 and ANSI X3.64-1979 8-bit character set standards. Only
the core character set of those standards is used in FTXT.

Two G1 characters arenl defined in the standards and are shown as dark gray entries in this table. Light
gray shading denotes control characters. (DEL is a control character although it belongs to the graphic
group 60.) The foitowing five rare G1 characters are left blank in the table below due to limitations of

available fonts: hex A8. DO, DE, FO, and FE.

ISO/DIS 6429.2 and ANSI X3.64-1979 Character Cod* Table

LSN Most Significant Nibble (hex digit)

0123456789A BCDEF

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

NUL

LF

CR

■•

ESC

SP
j

n

%

6

1

(

)

+

9

-

0

1

2

3

4

5

6

7

8

9

f

<

>

•

e
A

B

C

D

E

F

G

H

I

J

K

L

M

N

0

P

Q

R

S

T

U

V

W

X

Y

Z

[

\
]

A

a

b

c

d

e

f

q

h

i

1
k

1

m

n

o

P

q

r

s

t

u

V

w

X

y

z

{

1
}

SS2

SS3

DCS

CSI

ST

OSC

PM

APC

UBSP

i

£

a

V
i

i

§

©
A

«

SHY

""

•

±
2

3

9

I*

H
•

1

Q

y>

1/4

1/2

3/4

I

A
A
A

A

A

A

/E

i
E

E

e

i
f
1
1

N

6
6

8

IB

6
t
0

Y

fi

a

a

&

£

a

a

a

.. .£_

e

§

e

i

i

i

i

ft

6

6

6

6

■■

u

u

Q

vi

y

y

Control

group

CO

Graphic

GO

group Control

group

Cl

Graphic

Gl

group

"NBSP" is a "non-breaking space"

"SHY" is a "soft hyphen"
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Appendix B. FTXT Example

Here's a box diagram for a simple example: The quick brown fox jumpedFour score and seven", written in

a proportional serif font named "Roman".

86

FORM

FTXT

FONS

01, 00,02,

Roman\0

1 CHRS

| The quick

0

| CHRS

1 Four score

86

10

02

27

brown fox jumped

20

and seven I

The "0" after the first CHRS chunk is a pad byte.
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Appendix C. ISO/ANSI Control Sequences

Commodore-Amiga

This is a racetrack diagram of the ISO/ANSI characters and control sequences as used in FTXT cwdc
chunks. v"1lft

fne terminator

^ ESC-Seq

^ printable

ShttToG2

. ShiftToQ3

CSI-Seq

DCS-Seq

CfiSC3fti

SP through

© through Q | »»

SP through Q -j

(produces a G2 character)

(produces a G3 character)

through

DCS.OSC.PM, crAPC

s: SP through

any other character

Of the various control sequences, only CSI-Seq is used for FTXT character formatting information. The
others are reserved for future use and for compatibility with ISO/ANSI standards. Certain character
sequences are syntactically malformed, e.g. CSI followed by a CO, C1, or G1 character. Writer programs
should not generate reserved or malformed sequences and reader programs should skip them.

Consult the ISO/ANSI standards for the meaning of the CSI-Seq control sequences.

The two character set shifts SS2 and SS3 may be used when the graphic character groups G2 and G3
become standardized.
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c
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i
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r
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n
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i
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n
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r
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c
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p
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R
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c
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c
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c
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c
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.
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d
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c
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i
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u
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d
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r
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c
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c
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p
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l
e
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p
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i
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c
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r
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c
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c
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p
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p
e
a
r
s

a
f
t
e
r

a
n
o
n
-
P
R
C
P
.
V

e
x
t
e
r
n

I
F
F
P
R
e
a
d
l
L
i
s
t
(/
*
G
r
o
u
p
C
o
n
t
e
x
t

*,
C
l
i
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c
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i
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i
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c
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p
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h
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p
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p
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p
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R
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u
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d
r

i
n
s
t
e
a
d
o
f
G
e
t
C
h
u
n
k
H
d
r

t
o
r
e
a
d
e
a
c
h
c
h
u
n
k

i
n
s
i
d
e
a

F
O
R
M
.

*
I
t

j
u
s
t

c
a
l
l
s
G
e
t
C
h
u
n
k
H
d
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u
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.
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c
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e
t
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h
u
n
k
H
d
r
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e
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u
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c
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e

*
g
e
t
F
o
r
m
,

g
e
t
L
i
s
t
,

a
n
d
g
e
t
C
a
t
p
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c
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u
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n
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.
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u
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c
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c
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u
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u
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u
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u
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d
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u
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/
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u
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n
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c
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c
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u
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i
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i
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i
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c
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i
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c
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u
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p
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r
t
i
a
l

I
/
O

i
s

s
o
m
e
t
i
m
e
s

u
n
a
v
o
i
d
a
b
l
e
.

A
l
l

o
f
t
h
e
s
e
r
o
u
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i
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p
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p
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u
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u
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i
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u
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h
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d
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;

}
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=
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;
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)
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c
l
i
e
n
t
F
r
a
m
e
)
-
>
l
e
v
e
l
s
-
-
;
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e
R
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o
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p
(
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i
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)

;

r
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(
i
f
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p
=
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?
I
F
F
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:
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f
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p
)
;

/
*
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d
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u
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.

P
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•
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i
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.
*
/
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(
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n
t
)

G
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*
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n
t
;

{
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F
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P
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p
;

e
)
-
>
l
e
v
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+
;

e
)
-
>
l
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v
e
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—
;

(
(
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r
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*
)
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r
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n
t
-
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i
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a

P
u
t
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r
(
p
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r
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n
t
)
;
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f
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=
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e
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(
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r
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n
t
)

;

(
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F
r
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e

*
)
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r
e
n
t
-
>
c
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i
e
n
t
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r
a

r
e
t
u
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n
(
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f
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p
)
;

I
F
F
R
.
C

S
u
p
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o
r
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o
u
t
i
n
e
s
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o
r
r
e
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d
i
n
g

I
F
F
-
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i
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s
.

(
I
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n
t
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r
c
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n
g
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r
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l
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.
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y
J
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t
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h
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l
e
c
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c
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.

T
h
i
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f
t
w
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e
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i
n
t
h
e
p
u
b
l
i
c
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a
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n
.
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h
i
s
v
e
r
s
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o
n
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r
t
h
e
C
o
m
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o
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r
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-
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m
i
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o
m
p
u
t
e
r
.
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n
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u
d
e

"
e
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c
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p
e
s
.
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"

t
i
n
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l
u
d
e

"
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i
b
r
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r
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s
/
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.
h
H

♦
i
n
c
l
u
d
e

"
i
f
f
.
h
"

/
*

—
O
p
e
n
R
I
F
F

I
F
F
P

O
p
e
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R
I
F
F
(
f
i
l
e
O
,

n
e
w
O
,

c
l
i
e
n
t
F
r
a
m
e
)

H
>
T
R

f
i
l
e
O
;

G
r
o
u
p
C
o
n
t
e
x
t

*
n
e
w
O
;

r
e
g
i
s
t
e
r

B
P
T
R

f
i
l
e
=

f
i
l
o
O
;

r
e
g
i
s
t
e
r
G
r
o
u
p
C
o
n
t
e
x
t

*
n
e
w
=

n
e
w
O
;

I
F
F
P

i
f
Q
)

=
I
F
F
_
O
K
A
Y
;

C
l
i
e
n
t
F
r
a
m
e

*
c
l
i
e
n
t
F
r
a
m
e
;

{

n
e
w
-
>
p
a
r
e
n
t

=
N
U
L
L
;

n
e
w
-
>
c
l
i
e
n
t
F
r
a
m
e

=
c
l
i
e
n
t
F
r
a
m
e
;

n
e
w
-
>
f
i
l
e

=
f
i
l
e
;

n
e
w
-
>
p
o
s
i
t
i
o
n

=
0
;

n
e
w
-
>
c
k
H
d
r
.
c
k
I
D

=
n
e
w
-
>
s
u
b
t
y
p
e

n
e
w
-
>
c
k
H
d
r
.
c
k
S
i
z
e
=

n
e
w
-
>
b
y
t
e
s
S
o
F
a
r

/
*

"
w
h
o
l
e

f
i
l
e
"
h
a
s
n
o
p
a
r
e
n
t
.
*
/

0
;

/
*

S
e
t

n
e
w
-
>
b
o
u
n
d
.

A
m
i
g
a
D
O
S

s
p
e
c
i
f
i
c

c
o
d
e
.

i
f

(
f
i
l
e

<
=

0)
r
e
t
u
r
n
(
N
O
L
F
I
L
E
)
;

S
e
e
k
(
f
i
l
e
,

0
,

O
F
F
S
E
T
J
2
N
D
)
;

n
e
w
-
>
b
o
u
n
d
=

S
e
e
k
(
f
i
l
e
,

0
,

O
F
F
S
E
T
.
C
U
R
R
E
N
T
)

i
f

(
n
e
w
-
>
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o
u
n
d

<
0
)

r
e
t
u
r
n
(
D
O
S
_
£
R
R
G
R
)

;

S
e
e
k
(
f
i
l
e
,

0
,

O
F
F
S
E
T
_
B
E
G
I
N
N
I
N
G
)
;

/
*
W
o
u
l
d

j
u
s
t

d
o
t
h
i
s

i
f
A
m
i
g
a
D
O
S
m
a
i
n
t
a
i
n
e
d

f
h
j
&
n
d
:

*
/

/
*

n
e
w
-
>
b
o
u
n
d
=

(
F
i
l
e
H
a
n
d
l
e
*
)
B
A
D
I
»
(
f
i
l
e
)
-
>
O
u
E
n
d
;

/
*

S
e
e
k
t
o
e
n
d
o
f

f
i
l
e
.
*
/

/
*

P
o
s
'
n
=

i
b
y
t
e
s

i
n

f
i
l
e
.
*
/

/
*

D
O
S
b
e
i
n
g
a
b
s
u
r
d
.
*
/

/
*
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o
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o

f
i
l
e
s
t
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r
t
.
*
/

i
f

(
n
e
w
-
>
b
o
u
n
d

<
s
i
z
e
o
f
(
C
h
u
n
k
H
e
a
d
e
r
)

)

i
f
l
p
=
N
O
T
J
F
F
;

r
e
t
u
r
n
(
i
f
t
p
)
;

}

/
*

Q
p
e
n
R
G
r
o
u
p

-
-

I
F
F
P
O
p
e
n
R
G
r
o
u
p
(
p
a
r
e
n
t
0
,

n
e
w
O
)

G
r
o
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p
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n
t
e
x
t

*
p
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r
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n
t
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,

r
e
g
i
s
t
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r
G
r
o
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p
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n
t
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*
p
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r
e
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t
=
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r
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n
t
0
;

r
e
g
i
s
t
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r
G
r
o
u
p
C
o
n
t
e
x
t

*
n
e
w

=
n
e
w
O
;

I
F
F
P

I
t
f
p
=

I
F
F
J
O
K
N
T
;

*
n
e
w
0
;

<

n
e
w
-
>
p
a
r
e
n
t

n
e
w
-
>
c
l
i
e
n
t
F
i

n
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-
>
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i
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n
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w
-
>
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s
i
t
i
o
n

n
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-
>
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d
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w
-
>
c
k
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.
c
k
I
D

n
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w
-
>
c
k
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.
c
k
S
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e

=
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r
e
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t
;

=
p
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r
e
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-
>
c
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i
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r
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=
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r
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>
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i
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e
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=
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r
e
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t
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>
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o
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i
t
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n
;

=
p
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r
e
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t
-
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i
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♦
C
h
u
n
k
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e
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r
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)

;

=
n
e
w
-
>
s
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b
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p
e

=
N
U
L
L
_
C
H
U
N
K
;

=
n
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w
-
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b
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o
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=

0
;
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i
f

(
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u
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r
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i
f
f
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=

B
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D
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I
F
F
;

r
e
t
u
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n
(
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f
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)
;

I
S
_
O
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D
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n
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c
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c
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;
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-
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/
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c
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n
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n
t
e
x
t
;

{
r
e
g
i
s
t
e
r
L
O
N
G
p
o
s
i
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;
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f
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n
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=
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{
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.
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/

e
l
s
e

{

p
o
s
i
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c
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i
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i
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n
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i
t
i
o
n
-

c
o
n
t
e
x
t
-
>
p
a
r
e
n
t
-
>
p
o
s
i
t
i
o
n
=
p
o
s
i
t
i
o
n
;

r
e
t
u
r
n
(
I
F
F
j
O
K
A
Y
)
;

,
/
*

-
S
k
i
p
F
w
d

-
-
-
-
-
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c
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c
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i
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n
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p
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c
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{
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=
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c
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=
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b
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c
h
u
n
k
c
o
m
p
l
e
t
e
.
*
/

e
l
s
e

c
o
n
t
e
x
t
-
>
p
o
s
i
t
i
o
n

♦
=
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e
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/
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=
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;
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=
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p
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/
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p
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c
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=
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p
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P
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p
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P
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;
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p
r
e
s
s

a
n
d
w
r
i
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.
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/
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=
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c
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c
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c
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;
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;
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u
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c
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b
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n
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:
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d
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.

[
-
1
.
.
-
1
2
7
]

:
f
o
l
l
o
w
e
d
b
y
b
y
t
e

t
o
b
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.
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v
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r
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u
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p
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c
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i
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i
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u
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i
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u
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i
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u
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=
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;
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b
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c
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c
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=
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b
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[
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P
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P
u
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P
u
t
B
y
t
e
(
c
c
)
;
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(
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;
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d
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=
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d
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u
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=

P
u
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d
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P
O
I
N
T
E
R
S
T
O
P
O
I
N
T
E
R
S
,

p
a
c
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c
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c
k
e
d
b
y
t
e
s
.
*
/

L
O
N
G
P
a
c
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c
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c
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c
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=
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=
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b
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=

0
;

/
*
b
u
f
f
e
r

i
n
d
e
x
c
u
r
r
e
n
t
r
u
n

s
t
a
r
t
s

*
/



N
o
v

1
3

1
7
:
3
5

1
9
8
5

p
a
c
k
e
r
.
c
P
a
g
e

2

s
o
u
r
c
e
=

*
p
S
o
u
r
c
e
;

d
o
s
t
=

*
p
D
e
s
t
;

p
u
t
S
i
z
e
=
0
;

b
u
f
[
0
]
=
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=
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;
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c
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.
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=
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d
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b
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i
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/
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=
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=
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=
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r
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u
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;
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.
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/
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=
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b
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/
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u
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u
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f

(
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r
=

I
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F
_
O
K
A
Y
)

i
f
f
e
r
r
=

(
e
x
p
r
e
s
s
i
o
n
)
;
}

I
F
F
P
P
u
t
A
n
I
L
E
M
(
f
i
l
e
,

b
i
t
m
a
p
,

m
a
s
k
,

c
o
l
o
r
M
a
p
,

d
e
p
t
h
,

x
y
,

b
u
f
f
e
r
,

b
u
f
s
i
z
e
)

L
O
N
G

f
i
l
e
;

s
t
r
u
c
t

B
i
t
M
a
p

'
b
i
t
m
a
p
;

B
Y
T
E

*
m
a
s
k
;

W
O
R
D

*
c
o
l
o
r
M
a
p
;

U
B
Y
T
E

d
e
p
t
h
;

P
o
i
n
t
2
D

*
x
y
;

B
Y
T
E

*
b
u
f
f
e
r
;

L
O
N
G
b
u
f
s
i
z
e
;

{ B
i
t
M
a
p
H
e
a
d
e
r

b
o
o
H
d
r
;

G
r
o
u
p
C
o
n
t
e
x
t

f
i
l
e
C
o
n
t
e
x
t
,

f
o
r
n
C
o
n
t
e
x
t
;

I
F
F
P

i
f
f
e
r
r
;

i
f
f
e
r
r
=

I
n
i
t
B
M
H
d
r
(
£
b
o
H
d
r
,

b
i
t
m
a
p
,

m
s
k
N
o
n
e
,

c
n
p
B
y
t
e
R
u
n
l
,

0
,

3
2
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,

2
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)
;

/
*
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o
u
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o
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l
d
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r
i
t
e
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n
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n
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m
p
r
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d

i
m
a
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g
c
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N
o
n
e
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d

*
o
f

c
m
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y
t
e
R
u
n
l
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o

I
n
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t
B
M
H
d
r
.
V

b
n
H
d
r
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n
P
l
a
n
e
s
=

d
e
p
t
h
;

/
•

T
h
i
s
m
u
s
t
b
e

<
=
b
i
t
m
a
p
-
>
D
e
p
t
h

*
/

i
f

(
m
a
s
k

1
=
N
U
L
L
)

f
a
m
H
d
r
.
m
a
s
k
i
n
g
=
m
s
k
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a
s
M
a
s
k
;

b
n
i
W
r
.
x
=

x
y
-
>
x
;

b
m
H
d
r
.
y
=

x
y
-
>
y
;

C
k
E
r
r

(
O
p
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n
W
I
F
F
(
f
i
l
e
,

&
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i
l
e
€
o
n
t
e
x
t
,

s
z
N
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t
Y
e
t
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h
o
w
n
)

)
;

C
k
E
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r
(
S
t
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r
t
W
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o
u
p
(
&
f
i
l
e
C
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n
t
e
x
t
,

F
O
R
M
,

s
z
N
o
t
Y
e
t
K
n
o
w
n
,

I
D
.
I
L
B
M
,

&
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r
n
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n
t
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x
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)
;

C
k
E
r
r

(
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u
t
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M
H
D
(
£
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n
r
t
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n
t
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x
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£
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o
H
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)
;

C
k
E
r
r
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M
A
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(
&
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o
n
t
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i
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2
D
e
c

3
1
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9
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s
h
o
w
i
l
b
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.
c
P
a
g
e

3

1

c
h
a
r
M
s
^
o
F
i
l
e
[
]

=
{

c
h
a
r
M
s
g
C
l
i
e
n
t
E
r
r
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]

=
{

c
h
a
r
M
s
g
F
o
n
n
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]

=
{

c
h
a
r
M
s
g
S
h
o
r
t
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]

=
{

c
h
a
r
M
s
g
B
a
d
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]

=
{

•
(
N
O
J
F
I
L
E
)

N
o
s
u
c
h

f
i
l
e

f
o
u
n
d
.
1
*

>
;

'
(
C
L
I
E
N
T
_
£
R
R
G
R
)

S
h
o
w
I
L
B
M
b
u
g
o
r

i
n
s
u
f
f
i
c
i
e
n
t

R
A
M
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;

•
(
B
A
D
J
T
O
R
M
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A

m
a
l
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r
m
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d
F
O
R
M

I
L
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'
(
S
H
O
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C
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N
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m
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r
m
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F
O
R
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I
L
B
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"
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;
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B
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I
F
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g
l
e
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I
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R
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R
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r
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+
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/
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n
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/
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R
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,
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/
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/
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i
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/
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/
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/
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/
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i
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i
l
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c
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i
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c
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p
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b
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p
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w
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I
L
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i
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R
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R
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G
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u
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n
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n
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o
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o
n
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o
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t

*
T
h
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t
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l
l
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o
m
p
i
l
e

a
p
r
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a
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t
h
a
t

s
k
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l
l

L
I
S
T
s

a
n
d
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O
P
s

i
n
t
h
e
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n
p
u
t

*
f
i
l
e
.

I
t
w
i
l
l
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k
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n
C
A
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s
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R
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s

I
L
B
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.
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t
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u
i
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a
b
l
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o
r
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s
e
s
.
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r
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a
n
c
y
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e
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o
n

t
h
a
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h
a
n
d
l
e
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L
I
S
T
s

a
n
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P
R
O
P
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,

s
e
t
F
a
n
c
y
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o
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.

*
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t
d
e
f
i
n
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F
a
n
c
y

1

/
*
*
D
i
s
p
l
a
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P
i
c
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I
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t
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c
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O
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u
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.
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D
i
s
p
l
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i
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(
p
t
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b
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m
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I
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F
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'
p
t
i
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f
a
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a
m
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;

< i
n
t

i
;

I
n
i
t
V
i
e
w
(
f
i
v
)

;

v
.
V
i
e
w
P
o
r
t

=
&
v
p
;

I
n
i
t
R
a
s
t
P
o
r
t
(
&
r
P
)
;

r
P
.
B
i
t
M
a
p
=

f
i
b
i
t
m
a
p
;

r
a
s
i
n
f
o
.
B
i
t
M
a
p

=
^
b
i
t
m
a
p
;

/
*
A
l
w
a
y
s

s
h
o
w
t
h
e
u
p
p
e
r

l
e
f
t
-
h
a
n
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c
o
r
n
e
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o
f

t
h
i
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p
i
c
t
u
r
e
.

*
/

r
a
s
i
n
f
o
.
R
x
O
f
f
s
e
t
=
0
;

r
a
s
i
n
f
o
.
R
y
O
f
f
s
e
t

=
0
;

I
n
i
t
V
P
o
r
t
(
&
v
p
)

;

v
p
.
D
W
i
d
t
h
=
p
t
i
l
f
a
a
f
r
a
m
e
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>
b
n
H
d
r
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p
a
g
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W
i
d
t
h
;

/
*

P
h
y
s
i
c
a
l

d
i
s
p
l
a
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W
I
D
T
H

*
/
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p
.
D
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a
i
o
J
i
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=
p
t
i
l
b
n
f
r
a
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B
-
>
b
n
«
d
r
.
p
a
g
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H
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i
g
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;

/
*

D
i
s
p
l
a
y
h
e
i
g
h
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*
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#
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p
e
c
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f
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h
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s
c
r
e
e
n
t
o
p
u
t

t
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.

*
/

v
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.
D
x
O
f
f
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e
t
=
p
t
i
l
b
o
£
r
a
n
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-
>
b
o
«
d
r
.
x
;

v
p
.
D
y
O
f
f
s
e
t
=

p
t
i
l
f
a
o
F
r
a
m
e
-
>
f
a
a
H
d
r
.
y
;

t
e
l
s
o /
*
A
l
w
a
y
s

d
i
s
p
l
a
y

i
t

i
n
u
p
p
e
r

l
e
f
t
c
o
r
n
e
r

o
f
s
c
r
e
e
n
.
*
/

t
e
n
d
i
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i
f

(
p
t
i
l
h
r
f
r
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m
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«
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.
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a
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=
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)
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.
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s
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o
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E
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;
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(
p
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l
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-
>
b
f
n
H
d
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.
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a
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H
*
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i
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>
2
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v
.
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o
d
e
s

|
=
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A
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E
;

/
*
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o
d
b
y
r
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p
e
c
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1
2
/
3
,

(
m
i
s
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e
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*
/

v
p
.
R
a
s
I
n
f
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=
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i
r
a
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n
f
o
;
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k
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V
P
o
r
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(
&
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,
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;

M
r
g
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(
&
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;

L
o
a
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V
i
e
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(
A
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;

W
a
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B
l
i
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)
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W
a
l
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T
O
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L
o
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(
&
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p
t
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l
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a
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p
t
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l
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>
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R
e
g
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;
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(
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=
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;

*
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.
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P
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y
F
O
R
M
e
n
c
o
u
n
t
e
r
e
d

I
n
a
n

I
F
F

f
i
l
e
.

R
e
a
d
s
F
G
R
M
s

I
L
B
M

a
n
d
s
k
i
p
s

a
l
l

o
t
h
e
r
s
.

I
n
s
i
d
e
a
F
O
R
M

I
L
B
M
,

I
t
s
t
o
p
s

o
n
c
e

I
t
r
e
a
d
s

a
B
O
D
Y
.

I
t
c
o
m
p
l
a
i
n
s

i
f

i
t

f
i
n
d
s
n
o

B
O
D
Y

o
r

i
f

i
t
h
a
s
n
o

E
M
K
D
t
o

d
e
c
o
d
e
t
h
e

B
O
D
Y
.

O
n
c
e
w
e

f
i
n
d
a

B
O
D
Y

c
h
u
n
k
,

w
e
'
l
l

a
l
l
o
c
a
t
e
t
h
e

B
i
t
M
a
p
a
n
d
r
e
a
d
t
h
e

i
m
a
g
e
.

a
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
/

I
F
F
P
O
e
t
F
o
I
L
B
M
(
p
a
r
e
n
t
)

G
r
o
u
p
C
o
n
t
e
x
t

*
p
a
r
e
n
t
;

{

/
*
c
o
m
p
i
l
e
r
B
u
g
r
e
g
i
s
t
e
r
*
/

I
F
F
P

i
f
f
p
;

G
r
o
u
p
C
o
n
t
e
x
t

f
o
r
m
C
o
n
t
e
x
t
;

I
L
f
i
M
F
r
a
m
e

i
l
f
a
m
F
r
a
m
e
;

/
*

o
n
l
y
u
s
e
d

f
o
r
n
o
n
-
c
l
i
e
n
t
F
r
a
m
B

f
i
e
l
d
s
.
*
/

r
e
g
i
s
t
e
r

i
n
t

i
;

i
n
t
p
l
s
i
z
e
;

/
*

P
l
a
n
e
s
i
z
e

i
n
b
y
t
e
s
.

*
/

i
n
t

n
P
l
a
n
e
s
;

/
*

n
u
m
b
e
r

o
f
p
l
a
n
e
s

i
n

o
u
r
d
i
s
p
l
a
y

i
m
a
g
e

*
/

B
Y
T
E
b
u
f
f
e
r
[
b
u
f
S
z
]
;

i
f

(
p
a
r
e
n
t
-
>
s
u
b
t
y
p
e

!
=

I
D
_
I
L
B
M
)

r
e
t
u
r
n
(
I
F
F
J
O
K
A
Y
)

;
/
*

j
u
s
t
c
o
n
t
i
n
u
e

s
c
a
n
i
n
g
t
h
e

f
i
l
e

*
/

i
l
b
n
F
r
a
m
e
=

*
(
I
L
B
M
F
r
a
m
e

*
)
p
a
r
e
n
t
-
>
c
l
i
e
n
t
F
r
a
m
e
;

i
f
f
p
=
O
p
s
n
R
G
r
o
u
p
(
p
a
r
e
n
t
,

&
f
o
r
m
C
o
n
t
e
x
t
)
;

C
h
e
c
k
I
F
F
P
(
)
;

d
o

s
w
i
t
c
h

(
L
f
f
p
=

G
e
t
F
O
i
u
n
k
H
d
r
(
&
f
o
r
n
C
o
n
t
e
x
t
)
)

<

c
a
s
e

I
D
_
B
W
f
l
>
:

{

i
l
b
n
f
r
a
m
e
.
f
o
u
n
d
E
M
H
D
=

T
R
U
E
;

L
f
f
p
=

G
e
t
B
M
H
D
(
&
f
o
r
m
C
o
n
t
e
x
t
,

&
i
l
b
n
£
r
a
m
e
.
b
m
H
d
r
)
;

b
r
e
a
k
;

}

c
a
s
e

I
D
_
C
M
A
P
:

{

i
l
b
m
F
r
a
m
e
.
n
C
o
l
o
r
R
e
g
s
=
m
a
x
C
o
l
o
r
R
e
g
;

/
*
w
e
h
a
v
e
r
o
o
m

f
o
r
t
h
i
s
m
a
n
y

*
/

L
f
f
p
=
G
e
t
C
M
A
P
(

S
f
o
m
C
o
n
t
e
x
t
,

(
W
O
R
D
*
)

i
l
b
m
F
r
a
m
e
.
c
o
l
o
r
M
a
p
,

A
i
l
b
r
n
F
r
a
m
a
.
n
C
o
l
o
r
R
e
g
s
)
;

b
r
e
a
k
;

}

c
a
s
e

I
D
_
B
O
O
Y
:

{

i
f

(
l
i
l
t
o
m
F
r
a
m
e
.
f
o
u
n
d
B
M
H
D
)

r
e
t
u
r
n
(
B
A
D
J
F
O
R
M
)

;
/
*

N
o

B
M
H
D

c
h
u
n
k
!

*
/

n
P
l
a
n
e
s
=
M
I
N
(
i
l
b
n
£
r
a
m
e
.
b
m
H
d
r
.
n
P
l
a
n
e
s
,

E
X
D
e
p
t
h
)

;

I
n
i
t
B
i
t
M
a
p

(

^
b
i
t
m
a
p
,

n
P
l
a
n
e
s
,

i
l
b
m
F
r
a
m
e
.
b
m
H
d
r
.
w
,

i
l
b
m
F
r
a
m
e
.
b
m
H
d
r
.
h
)

;

p
l
s
i
z
e
=

R
o
w
B
y
t
e
s
(
i
l
b
o
F
r
a
m
e
.
b
n
H
d
r
.
w
)

*
i
l
b
o
F
r
a
m
e
.
b
n
H
d
r
.
h
;

i
f

(
b
i
t
m
a
p
.
P
l
a
n
e
s
[
0
]

=

(
P
L
A
N
E
P
T
R
)
A
l
l
o
c
M
e
m
(
n
P
l
a
n
e
s

*
p
l
s
i
z
e
,

M
E
M
F
_
C
H
I
P
)
)

f
o
r

(
i
=

1
;

i
<
n
P
l
a
n
e
s
;

i
*
*
)

b
i
t
m
a
p
.
P
l
a
n
e
s
[
i
]

=
(
P
L
A
N
E
P
T
R
)

b
i
t
m
a
p
.
P
l
a
n
e
s
[
0
]

♦
p
l
s
i
z
e
*
!
;

L
f
f
p
=
G
o
t
B
O
D
Y
(

&
f
o
r
m
C
o
n
t
e
x
t
,

A
b
l
t
m
a
p
,

N
U
L
L
,

&
i
l
t
x
d
T
r
a
m
e
.
b
r
a
H
d
r
,

b
u
f
f
e
r
,

b
u
f
S
z
)
;

i
f

(
L
f
f
p
=

I
F
F
_
O
K
A
Y
)

L
f
f
p
=

I
F
F
_
D
O
N
E
;

>

/
*

E
u
r
e
k
a

*
/

/
*

n
o
t
e
n
o
u
g
h
R
A
M

f
o
r
t
h
e
b
i
t
m
a
p

*
/

e
l
s
e i
f
f
p
=

C
L
I
E
N
T
^
E
R
R
O
R
;

b
r
e
a
k
;

>

c
a
s
e

E
N
D
J
1
A
R
K
:

{
i
f
f
p
=

B
A
D
J
F
O
R
M
;

b
r
e
a
k
;

}
/
*

N
o

B
O
D
Y
c
h
u
n
k
!

*
/

}
w
h
i
l
e

(
i
f
f
p

>
=

I
F
F
.
O
K
A
Y
)
;

/
*

l
o
o
p

i
f
v
a
l
i
d

I
D
o
f

i
g
n
o
r
e
d
c
h
u
n
k

o
r
a

*
s
u
b
r
o
u
t
i
n
e
r
e
t
u
r
n
e
d

I
F
F
_
O
K
A
Y

(
n
o
e
r
r
o
r
s
)
.
*
/

i
f

(
L
f
f
p

!
=
I
F
F
J
D
O
N
E
)

r
e
t
u
m
(
i
f
^
p
)
;

/
*

I
f
w
e

g
e
t

t
h
i
s

f
a
r
,

t
h
e
r
e
w
e
r
e
n
o

e
r
r
o
r
s
.

*
/

C
l
o
s
e
R
G
r
o
u
p
(
&
f
o
m
C
o
n
t
e
x
t
)

;

D
i
s
p
l
a
y
P
i
c
(
&
i
l
b
m
F
r
a
m
e
)

;

r
e
t
u
r
n
(
i
f
f
p
)
;

*
N
o
t
e
s

o
n
e
x
t
e
n
d
i
n
g
G
e
t
F
o
I
L
B
M

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

T
o

r
e
a
d
m
o
r
e
k
i
n
d
s

o
f

c
h
u
n
k
s
,

j
u
s
t
a
d
d
c
l
a
u
s
e
s
t
o
t
h
e

s
w
i
t
c
h
s
t
a
t
e
m
e
n
t
.

T
o

r
e
a
d
m
o
r
e
k
i
n
d
s

o
f
p
r
o
p
e
r
t
y
c
h
u
n
k
s

(
G
R
A
B
,

C
A
M
S
,

e
t
c
.
)

a
d
d
c
l
a
u
s
e
s
t
o

t
h
e
s
w
i
t
c
h
s
t
a
t
e
m
e
n
t

i
n
G
e
t
P
r
l
L
B
M
,

t
o
o
.

T
o
r
e
a
d

a
F
O
R
M
t
y
p
e

t
h
a
t

c
o
n
t
a
i
n
s

a
v
a
r
i
a
b
l
e
n
u
m
b
e
r

o
f

d
a
t
a
c
h
u
n
k
s
—
e
.
g
.

a
F
O
R
M
F
T
X
T
w
i
t
h

a
n
y
n
u
m
b
e
r

o
f
C
H
R
S

c
h
u
n
k
s
-
-
r
e
p
l
a
c
e
t
h
e
I
D
J
M
D
Y

c
a
s
e
w
i
t
h

a
n

I
D
.
C
H
R
S
c
a
s
e
t
h
a
t

d
o
e
s
n
'
t

s
e
t

i
f
f
p

=
I
F
F
_
P
O
N
E
,

a
n
d
m
a
k
e
t
h
e
E
N
D
J
4
A
R
K

c
a
s
e

d
o
w
h
a
t
e
v
e
r

c
l
e
a
n
u
p
y
o
u

n
e
e
d
.

*
G
e
t
P
r
l
L
B
M
(
)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

C
a
l
l
e
d
v
i
a
R
o
a
d
P
i
c
t
u
r
o

t
o
h
a
n
d
l
e
e
v
e
r
y
P
R
O
P
e
n
c
o
u
n
t
e
r
e
d

i
n

a
n

I
F
F

f
i
l
e
.

R
e
a
d
s
P
R
O
P
s

I
L
B
M
a
n
d

s
k
i
p
s

a
l
l

o
t
h
e
r
s
.

*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
/

#
i
f
F
a
n
c
y

I
F
F
P
G
e
t
P
r
l
L
B
M
(
p
a
r
e
n
t
)

G
r
o
u
p
C
o
n
t
e
x
t

*
p
a
r
e
n
t
;

{

/
*
c
o
m
p
i
l
e
r
B
u
g

r
e
g
i
s
t
e
r
*
/

I
F
F
P

i
f
f
p
;

G
r
o
u
p
C
o
n
t
e
x
t
p
r
o
p
C
o
n
t
e
x
t
;

I
L
B
M
F
r
a
m
e

*
i
l
b
m
F
r
a
m
e
=

(
I
L
B
M
F
r
a
m
e

*
)
p
a
r
e
n
t
-
>
c
l
i
e
n
t
F
r
a
m
e
;

i
f

(
p
a
r
e
n
t
-
>
s
u
b
t
y
p
e

!
=

I
D
_
I
L
B
M
)

r
e
t
u
r
n
(
I
F
F
_
O
K
A
Y
)
;

/
*

j
u
s
t
c
o
n
t
i
n
u
e
s
c
a
n
i
n
g
t
h
e

f
i
l
e

*
/

l
f
f
p
=
O
p
e
n
R
G
r
o
u
p
(
p
a
r
e
n
t
,

f
i
p
r
o
p
C
o
n
t
e
x
t
)

;

C
h
e
c
k
I
F
F
P
(
)
;

d
o

s
w
i
t
c
h

(
L
f
f
p
=

G
e
t
P
C
h
u
n
k
H
d
r
(
f
i
p
r
o
p
C
o
n
t
e
x
t
)
)

{

c
a
s
e

I
D
_
B
M
H
D
:

{

i
l
b
m
F
r
a
m
e
-
>
f
o
u
n
d
B
M
H
D
=

T
R
U
E
;

i
f
f
p
=

G
e
t
B
M
H
D
(
f
i
p
r
o
p
C
o
n
t
e
x
t
,

&
i
l
b
o
F
r
a
m
e
-
>
f
a
n
H
d
r
)

;

b
r
e
a
k
;

>

I
D
_
C
M
A
P
:

{
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N
o
v

1
3

1
7
:
3
5

1
9
8
5

u
n
p
a
c
k
e
r
.
c
P
a
g
e

1
N
o
v

1
3

1
7
:
3
5

1
9
8
5

u
n
p
a
c
k
e
r
.
c
P
a
g
e

2

u
n
p
a
c
k
e
r
.
c
C
o
n
v
e
r
t

d
a
t
a

f
r
o
m

"
c
n
p
B
y
t
e
R
u
n
l
"

r
u
n
c
o
m
p
r
e
s
s
i
o
n
.

1
1
/
1
1
/
8
5

B
y
J
e
r
r
y
M
o
r
r
i
s
o
n

a
n
d
S
t
e
v
e

S
h
a
w
,

E
l
e
c
t
r
o
n
i
c
A
r
t
s
.

T
h
i
s
s
o
f
t
w
a
r
e

i
s

i
n
t
h
e
p
u
b
l
i
c

d
o
m
a
i
n
.

c
o
n
t
r
o
l

b
y
t
e
s
:

[
0
.
.
1
2
7
]

:
f
o
l
l
o
w
e
d
b
y
n
+
1
b
y
t
e
s
o
f

d
a
t
a
.

[
-
1
.
.
-
1
2
7
]

:
f
o
l
l
o
w
e
d
b
y
b
y
t
e

t
o
b
e
r
e
p
e
a
t
e
d

(
~
n
)
+
l

t
i
m
e
s
.

-
1
2
8

:
N
O
O
P
.

T
h
i
s
v
e
r
s
i
o
n

f
o
r
t
h
e
C
o
m
n
o
d
o
r
e
-
A
m
i
g
a

c
o
m
p
u
t
e
r
.

*
p
S
o
u
r
c
e
=

s
o
u
r
c
e
;

*
p
D
e
s
t
=

d
e
s
t
;

r
e
t
u
r
n
(
e
r
r
o
r
)
;

>

#
i
n
c
l
u
d
e

H
e
x
e
c
/
t
y
p
e
s
.
h
*
*

i
i
n
c
l
u
d
o

H
p
a
c
k
e
r
.
h
N

U
n
P
a
c
k
R
o
w

«
d
e
f
i
n
e
U
G
e
t
B
y
t
e
(
)

«
d
e
f
i
n
e
U
P
u
t
B
y
t
e
(
c
)

(
•
s
o
u
r
c
e
*
*
)

(
*
d
e
s
f

=
(
c
)
)

h
H

/
*
G
i
v
e
n
P
O
I
N
T
E
R
S
t
o
P
O
I
N
T
E
R
v
a
r
i
a
b
l
e
s
,

u
n
p
a
c
k
s
o
n
e

r
o
w
,

u
p
d
a
t
i
n
g
t
h
e
s
o
u
r
c
e

7
1

*
a
n
d
d
e
s
t
i
n
a
t
i
o
n
p
o
i
n
t
e
r
s

u
n
t
i
l

i
t
p
r
o
d
u
c
e
s

d
s
t
B
y
t
e
s

b
y
t
e
s
.

*
/

C
j

B
O
O
L
U
n
P
a
c
k
R
o
w
(
p
S
o
u
r
c
e
,

p
D
e
s
t
,

s
r
c
B
y
t
e
s
O
,

d
s
t
B
y
t
e
s
O
)

O
B
Y
T
E

"
p
S
o
u
r
c
e
,

*
*
p
D
e
s
t
;

W
O
R
D

s
r
c
B
y
t
e
s
O
,

d
s
t
B
y
t
e
s
O
;

{

■
r
e
g
i
s
t
e
r

B
Y
T
E

*
s
o
u
r
c
e
=

*
p
S
o
u
r
c
e
;

r
e
g
i
s
t
e
r

B
Y
T
E

*
d
o
s
t

=
*
p
D
e
s
t
;

r
e
g
i
s
t
e
r
W
O
R
D

n
;

r
e
g
i
s
t
e
r

B
Y
T
E

c
;

r
e
g
i
s
t
e
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Appendix I

Printer-Dependent Source Code

This appendix contains the printer-dependent source code for the following printers:

hpplus - Hewlett Packard LaserJet Plus

okimate20 - Okidata

epson - Epson X-80 series

diablo c - Diablo C-150

In addition, this appendix includes macros.i, which is required in order to assemble any of

the ".asm" files.

These files are intended to aid developers in creating their own custom printer drivers that

can be added to the DEVS: directory on an AmigaDOS disk. The documentation that

explains the contents of these files is in the "Printer Device" chapter of the Amiga ROM

Kernel manual.
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f
j
p
t
r
^
b
u
f
s
i
z
e
-
2
]

=
1
3
;

P
D
-
>
p
<
L
P
r
i
n
t
B
u
f
[
b
u
f
p
t
r
*
b
u
f
s
i
z
e
-
l
]

=
1
0
;

r
e
t
u
r
n
(
0
)
;

/
*

f
l
a
g

a
l
l

o
k

*
/

b
r
e
a
k
;

c
a
s
e
4

/
*

c
r

*
/

/
*

I
f

*
/

d
e
f
a
u
l
t
:

:
/
*

f
r
e
e
t
h
e
p
r
i
n
t

b
u
f
f
e
r
m
e
m
o
r
y

*
/

e
r
r
=
(
*
(
P
D
-
>
p
<
L
P
B
o
t
h
R
e
a
d
y
)
)

()
;

/
*

w
a
i
t

f
o
r
b
o
t
h
b
u
f
f
e
r
s

t
o
e
m
p
t
y

*
/

F
r
e
e
M
e
m
(
P
D
-
>
p
d
L
P
r
i
n
t
B
u
f
,
b
u
f
s
i
z
e
*
2
)

;

/
*

f
r
e
e
t
h
e
p
r
i
n
t

b
u
f
f
e
r
m
e
m

•
/

r
e
t
u
r
n
(
e
r
r
)
;

b
r
e
a
k
s
-

r
e
t
u
r
n
(
0
)

;



Types of Supported Printers

The available printers that are supported for the Amiga include both whole character
(daisy wheel) and dot matrix (wire, ink jet, and laser) types. As with printer
capabilities, printer prices range widely, from just over $200 to over $3500. In

general, the dot matrix printers are capable of graphics output, while "whole
character" printers are not.

Every attempt has been made to support a given feature on each printer that, itself,
supports that feature. For example, the daisy wheel printers lack the capability to
produce characters such as enlarged or italic print. Similarly, the dot matrix printers
often lack such features as proportional spacing.

None of the supported printers currently supports all of the available features. (The
Epson JX-80 and the HP LaserJet Plus come closest.) Whenever the system
requests an unsupported feature, the PRT: handler simply ignores that request. (The

"generic" printer driver currently ignores, all feature requests.)

If two or more features are each available for a particular printer, they should be
usable in combination. For example, Bold-Italic-Underscore is a possible style for
many printers.

If your printer is not among those supported for the Amiga, you have two options. If
your printer shares a number of common features with one of the supported printers,
you can select that printer in Preferences. Keep in mind, however, that one or more

of the chosen printer's features might not produce a similar effect on your printer.

Your second option is to select "Custom" from the list of supported printers in
Preferences and "Generic" as the custom printer name. You can then construct a
custom printer driver following the directions in the Amiga ROM Kernel Manual.

The following table lists the printers that are currently supported for the Arnica
grouped according to print technology. '
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Table 1: Printers Supported on the Amiga

Dot Matrix (Wire), Parallel

Manufacturer Model

Commodore

Epson

Epson

Okimate

Daisy Wheel Parallel

Manufacturer

Alphacom

Brother

Diablo

Diablo

Qume

Ink Jet, Parallel

Manufacturer

Diablo

Laser, Serial

Manufacturer

Hewlett Packard

Hewlett Packard

Other (Custom)

Manufacturer

CBM MPS 1000

Epson JX-80

Epson MX-80, FX-80, ...

Okimate 20

Model

Alphapro 101

HR-15XL

630 (Some models are serial)

Advantage D2S

LetterPro 20

Model

C-150

Model

Laser Jet

Laser Jet Plus

Model

Limited support is offered for a "generic" printer.
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Table 2: Printer Functions Supported on the Amiga

Legend:

ISO indicates that the sequence has been defined by the International Standards
Organization. This is also very similar to ANSII x3.64.

DEC indicates a control sequence defined by Digital Equipment Corperation.

••• indicates a sequence unique to Amiga.
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Printer

Code*

c

#1

D

E

M

[Om

[3m

[23m

[4m

[24m

[lm

[22m

[nm

[nm

[Ow

[2w

[lw

[4w

[3w

[6w

[5w

[6Hz

[5wz

[4Mz

[3"z

[2wz

[lMz

name:

Description

Reset

Initialize

Line feed

Line feed, CR

Reverse line feed

Normal char, set

Italics on

Italics off

Underline on

Underline off

Boldface on

Boldface off

Set foreground color

(n -{30-39})

Set background color

(n m {40-49})

Normal pitch

Elite on

Elite off

Condensed fine on

Condensed off

Enlarged on

Enlarged off

Shadow prim on

Shadow print off

Doublestrike on

Doublestrike off

NLQ on • •

NLQ off • •

Alphacom

AlphaProlOl

Defined

ISO

*»*

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Brother

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Diablo 630

HR-15XL

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Entire escape sequence consists of ESC (ASCII 27) plus indicated code.

Near Letter Quality

• Sequence unique to Amiga
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Printer name:

Code Description

[2v Superscript on

[lv Superscript off

[4v Subscript on

[3v Subscript off

[Ov Normalize the line

L Partial line up

K Partial line down

Alphacom

AlphaProlOl

Brother Diablo 630

HR-15XL

Defined

**

**

•*

ISO

ISO

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

(B U.S. char, set

(R French - n

(K German u "

(A UK " n

(E Danish I H "

(H Swedish " n

(Y Italian " n

(Z Spanish n n

(J Japanese M H

(6 Norwegian n n

(C Danish II " n

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

**•

DEC

**•

[P
[IP
[Op

[n
[5
[7

[6
[0

[3
[IF

Proportional on •♦*

Proportional off •••

Proportional clear «**

Set prop, offset (n) iso

Auto left justify iso

Auto right justify iso

Auto full justify iso

Justify off iso

Letter space (justify) iso

Word fill (auto center) iso

x

x

X

X

X

X

X

X

X

X

X

X

X

X

_[0z 1/8" line spacing

[lz 1/6" line spacing

[nt Set form length (n)

[nq Perf skip (n>0) •
[Oq Perf skip off

*•*

DEC

*«*

***

X

X

X

X

X

X

X

X

X

•Paper perforation skip, n lines

- 1-31 -



Printer

Code

[02

[lz

[nt
[nq

[0q

#9

#0

#8

#2

[nl\n2x

[nl\n2s

#3

H

J

[Og
[3g

[lg
[4g

#4

#5

[nnx

name:

Description

1/8" line spacing

1/6" line spacing

Set form length (n)

Perf skip (*><))•

Perf skip off

Left margin set

Right margin set

Top margin set

Bottom margin set

Top;Bottom margins

Left;Right margins

Clear margins

Set horiz. tab

Set vert, tab

Clear horiz. tab

Clear all hor. tabs

Clear vert, tab

Clear all vert, tabs

Clear all h & v tabs

Set default tabs

(Extended commands)

Alphacom

AlphaProlOl

Defined

••*

«*•

DEC

*••

*•«

*••

**•

«••

**•

DEC

DEC

«••

ISO

ISO

ISO

ISO

ISO

ISO

•*•

•••

• ••

X

X

X

X

X

X

X

Brother

X

X

X

X

X

■ x

. X

X

X

X

X

X

X

X

X

X

Diablo 630

HR-15XL

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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trinter

Code*

c

#1

D

E

M

[Om

[3m

[23m

[4m

[24m

[lm

[22m

[nm

[nm

[Ow

[2w

[lw

[4w

[3w

[6w

[5w

[6"z

[5"z

[4Mz

[3wz

[2"z

[1-z

name:

Description

Reset

Initialize

Line feed

Line feed, CR

Reverse line feed

Normal char, set

Italics on

Italics off

Underline on

Underline off

Boldface on

Boldface off

Set foreground color

(n - {30-39})

Set background color

(n m {40-49})

Normal pitch

Elite on

Elite off

Condensed fine on

Condensed off

Enlarged on

Enlarged off

Shadow print on

Shadow prim off

Doublestrike on

Doublestrike off

NLQ on ••

NLQ off ••

Defined

ISO

***

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

CBM

MPS-1000

X

X

X

X

X

X

X

x

X

X

X

X

X

X

X

X

X

X

X

X

Epson

JX-80

X

x

X

X

X

x

x

x

x

x

x

. x

X

X

X

x

x

x

X

X

x

x

x

X

Epson

X-80

x

x

x

x

x

x

A

v

y

x

x

x

x

x

x

X

x

x

X

Entire escape sequence consists of ESC (ASCII 27) plus indicated code.
• Near Letter Quality

• * Sequence unique to Amiga
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Printer

Code

[2v

[IV

[4v

[3v
[Ov

L

K

(B

(R
(K

(A

(E

(H

(Y

(Z

(J
(6
(C

[2p

[IP
[Op
[nE

[5F

[7F

[6F

[0 F

[3F

[IF

[Oz

[lz

[nl

[nq

[Oq

name:

Description

Superscript on

Superscript off

Subscript on

Subscript off

Normalize the line

Partial line up

Partial line down

U.S. char, set

French " "

German H "

UK n w

Danish I w w

Swedish w w

Italian H M

Spanish w M

Japanese * w

Norwegian n "

Danish II " n

Proportional on

Proportional off

Proportional clear

Set prop, offset (n)

Auto left justify

Auto right justify

Auto full justify

Justify off

Letter space (justify)

Word fill (auto center)

1/8" line spacing

1/6" line spacing

Set form length (n)

Perf skip (*><))•

Perf skip off

CBM Epson

MPS-1000 JX-80

Defined

***

***

***

41*41

***

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

***

DEC

***

*»*

*•*

4i**

ISO

ISO

ISO

ISO

ISO

ISO

ISO

***

***

DEC

• •*

• •*

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

» 11 M ■■■■■■ 1 W

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Epson

X-80

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

'Paper perforation skip, n lines
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Printer name: CBM Epson Epson

MPS-1000 JX-80 X-80

Code Description Defined

#9 Left margin set ««*

#0 Right margin set *••

#8 Top margin set «••

#2 Bottom margin set *•*

[nl\n2x Top;Bottom margins dec
[nl\n2s Left;Right margins dec x x x
#3 Clear margins ••• x x x

H Set horiz. tab iso

J Set vert, tab iso

[Og Clear horiz. tab iso

[3g Clear all hor. tabs iso x x x
[lg Clear vert, tab iso

[4g Clear all vert, tabs iso x x x

#4 Clear all h & v tabs ♦•• x x x

#5 Set default tabs «•• x x x

[nnx (Extended commands) •••
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Printer name: Diablo Diablo Okimate 20

Advantage25 C-150

Code* Description Defined

c

#1

D

E

M

[0m

(3m

[23m

[4m

[24m

[lm

[22m

[nm

[nm

[Ow

[2w

[lw

[4w

[3w

[6w

[5w

[6wz

[S-i
[4Mz

[3wz

[2Mz

[l-i

Reset

Initialize

Line feed

Line feed, CR

Reverse line feed

Normal char, set

Italics on

Italics off

Underline on

Underline off

Boldface on

Boldface off

Set foreground color

(n » {30-39})

Set background color

(„ = {40-49})

Normal pitch

Elite on

Elite off

Condensed fine on

Condensed off

Enlarged on

Enlarged off

Shadow print on

Shadow print off

Doublestrike on

Doublestrike off

NLQ on ••

NLQoff ••

ISO

•**

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Entire escape sequence consists of ESC (ASCII 27) plus indicated code.

Near Letter Quality

* Sequence unique to Amiga

10
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Primer

Code

(2v

[lv

[4v

[3v
[Ov

L

K

(B

(R
(K

(A

(E

(H

(Y

(Z

(J
(6
(C

[2p

HP
[Op

[nB

[5F

[7F

[6F

[0 F

[3F

[IF

[0*
[lz

[m

[nq

[Oq

name:

Description

Superscript on

Superscript off

Subscript on

Subscript off

Normalize the line

Partial line up

Partial line down

U.S. char, set

French " n

German " "

UK " "

Danish I n n

Swedish " "

Italian " "

Spanish " "

Japanese " "

Norwegian n n

Danish II n n

Proportional on

Proportional off

Proportional clear

Set prop, offset (n)

Auto left justify

Auto right justify

Auto full justify

Justify off

Letter space Oustify)

Word fill (auto center)

1/8" line spacing

1/6" line spacing

Set form length (n)

Perf skip (n>0) •

Perf skip off

Diablo Diablo

Advantage25 C-150

Defined

»•♦

*«•

•••

*•*

***

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

*•*

DEC

• •♦

***

«**

***

ISO

ISO

ISO

ISO

ISO

ISO

ISO

*o*

**«

DEC

***

**»

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Okimate 20

X

X

X

X

X

X

X

X

X

x

x

V

X

11
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Printer name: Diablo Diablo Okimate 20

Code Description

#9 Left margin set

#0 Right margin set

#8 Top margin set

#2 Bottom margin set

[nl\n2xTop;Bottom margins

[nl\n2sLeft;Right margins

#3 Clear margins

Diablo

Advantage25

Defined

***

**«

•••

**•

DEC

DEC

©•*

ISO

ISO

ISO

ISO

ISO

ISO

***

***

X

X

X

X

X

X

X

X

X

X

X

X

X

Diablo

C-150

X

X

X

X

X

X

X

X

X

H Set horiz. tab

J Set vert, tab

[Og Clear horiz. tab

[3g Clear all hor. tabs

[lg Clear vert, tab

[4g Clear all vert, tabs

#4 Clear all h & v tabs

#5 Set default tabs

[nnx (Extended commands)

12
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printer

Code*

c

#1

D

E

M

[Om

[3m

[23m

[4m

[24m

[lm

[22m

[rnn

[nm

[Ow

[2w

[lw

[4w

[3w

[6w

[5w

[6-z

[5-z

[4Hz

[3-z

[2Mz

[lwz

name:

Description

Reset

Initialize

Line feed

Line feed, CR

Reverse line feed

Normal char, set

Italics on

Italics off

Underline on

Underline off

Boldface on

Boldface off

Set foreground color

(n » {30-39})

Set background color

(n a {40-49})

Normal pitch

Elite on

Elite off

Condensed fine on

Condensed off

Enlarged on

Enlarged off

Shadow print on

Shadow print off

Doublestrike on

Doublestrike off
NLQ on ••

NLQoff ••

HP

LaserJet

Defined

ISO

***

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

HP

LaserJet

X

X

X

X

X

X

X

X

X

X

X

X

X

X

x

x

x

x

Qume

Plus LetterPro 20

X

x

X

X

X

x

x

x

x

x

X

x

x

x

x

x

x

x

Near Letter Quality

* Sequence unique to Amiga

13
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Printer

Code

[2v

[lv

[4v

[3v

[Ov

L

K

(B

(R
(K

(A

(E

(H

(Y

(Z

(J
(6

(C

[2p

[IP
(Op

[nE

[5F

[7F

[6F
[OF

[3F

[IF

[02

[lz

[nt

[nq

[Oq

name:

Description

Superscript on

Superscript off

Subscript on

Subscript off

Normalize the line

Partial line up

Partial line down

U.S. char, set

French n n

German n n

UK H M

Danish I M "

Swedish H n

Italian n n

Spanish w "

Japanese n n

Norwegian n "

Danish II H M

Proportional on

Proportional off

Proportional clear

Set prop, offset (n)

Auto left justify

Auto right justify

Auto full justify

Justify off

Letter space (justify)

Word fill (auto center)

1/8" line spacing

1/6" line spacing

Set form length (n)

Perf skip (n>0)*

Perf skip off

Defined

•*•

•**

•*•

***

*•*

ISO

ISO

DEC

DEC

DEC

DEC

DEC

DEC

DEC

DEC

««*

DEC

*•*

**«

»»*

«*»

ISO

ISO

ISO

ISO

ISO

ISO

ISO

*••

**«

DEC

**•

•**

HP

LaserJet

l

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

HP

LaserJet

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Qume

Plus LetterPro 20

X

X

X

X

X

X

X

X

x

x

X

X

X

X

• Paper perforation skip, n lines

14
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Printer name:

Code

#9

#0

#8

#2

Description

Left margin set

Right margin set

Top margin set

Bottom margin set

[nl\n2r Top;Bottom margins

[n 1 \n2s Left;Right margins

#3

H

J

[0g

[3g

[18
[4g
#4

#5

Clear margins

Set horiz. tab

Set vert, tab

Clear horiz. tab

Clear all hor. tabs

Clear vert, tab

Clear all vert, tabs

Clear all h & v tabs

Set default tabs

HP

LaserJet

Defined

•**

«*«

*•*

***

DEC

DEC

***

ISO

ISO

ISO

ISO

ISO

ISO

*•*

• ••

X

X

X

HP Qume

LaserJet Plus LetterPro 20

X

X

X

X

X

X

X

[Pn"x (Extended commands)

15
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Appendix J

Software Memory Map

This appendix is for the convenience of the software developer who may be directly accessing

the system hardware registers. It is simply the hardware memory map appropriate to the

ROM Kernel manual.

A true software memory map, showing system utilization of the various sections of RAM and

free space is not provided. The system is dynamically allocated and linked such that it

would not be possible to show precisely which parts of RAM are utilized by the ROM Kernel.

User code, if written with the Amiga Assembler or Amiga C, and linked by the Amiga linker

is relocatable and can load and execute wherever there is a large enough area of memory in

which it can fit.

Therefore, aside from specifying that Exec manages the lowest parts of the 68000 memory

space (exception and trap vectors), no actual software memory utilization map can be pro

vided.
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SYSTEM MEMORY MAP -

This system memory map for the ROM Kernel manual is a combination

of the Appendicies D (mem.map) and F (8520 info) from the Amiga PC

Hardware Manual. Actual bit assignments for the 8520fs and current

additional details can be found in the Amiga Hardware Manual.

Note: If you select to read or write an address that is not

specifically decoded/ you WILL generate an address error.

ADDRESS RANGE NOTES

[ 256k RAM ]

000000-3FFFFF RAM space for 256k RAM

040000-080000 Not used if extra 256k board not installed.

Do NOT access in this range - dangerous side effects,

[ 512k RAM ]

000000-07FFFF RAM space for 512k RAM

080000-1FFFFF Do NOT access in this range.

200000-9FFFFF Expansion space ( 8 megabytes )

A00000-BEFFFF External decoder expansion space

Reserved for future use.

See note (1) below.

BFD000-BFDF00 8520-B (accessed only at

EVEN byte addresses)

The underlined digit chooses which of the 16
internal registers of the 8520 is to be
accessed. See also note (5)
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ADDRESS RANGE NOTES

BFE001-BFEF01 8520-A (accessed only at

ODD byte addresses)

The underlined digit chooses which of the 16

internal registers of the 8520 is to be

accessed.

Register Names are given in note (2) below.

Other addresses in the range of:

C00000-DFEFFF Reserved for future use

DFFOOO-DFFFFF Special purpose chips, where

the last three digits specify

the chip register WORD address.

The chip addresses are specified

in separate pages immediately

following this overall memory

map.

E00000-E7FFFF Reserved for future use.

E80000-EFFFFF Expansion Slot decoding, see

note (1) below.

F00000-F7FFFF Reserved for future use.

F80000-FFFFFF SYSTEM ROM or kickstart RAM.
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NOTES FOR TEE SYSTEM MEMORY MAP:

(1) Expansion Slot decoding:

Boards designed to respond in this range must adhere to the

auto-configuration guidelines to be published in Dec. 1985

by Commodore-Amiga Inc.
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(2) The names of the registers within the 8520's are
as follows. The address at which each are to be
accessed (per note 1 above) is given here in this list.

Address for:

8520-A 8520-B | NAME | EXPLANATION

(write)/(read mode)

BFE001 BFD000 PRA Peripheral Data Register A

BFE101 BFD100 PRB Peripheral Data Register B

BFE201 BFD200 DDRB Data Direction Register "A"

BFE301 BFD300 DDRA Data Direction Register "BM

BFE401 BFD400 TALO TIMER A Low Register

BFE501 BFD500 TAHI TIMER A High Register

BFE601 BFD600 TBLO TIMER B Low Register

BFE701 BFD700 TBHI TIMER B High Register

BFE801 BFD800 TODLO Low TOD Clock

BFE901 BFD900 TODMID Mid TOD Clock

BFEA01 BFDAOO TODHI High TOD Clock Register

BFEB01 BFDBOO Unused

BFEC01 BFDCOO SDR Serial Data Register

BFED01 BFDDOO ICR Interrupt Control Register

BFEE01 BFDEOO CRA Control Register A

BFEF01 BFDFOO CRB Control Register B

SPECIAL PURPOSE CHIP ADDRESSES

The following are the "offset" addresses for the
special purpose chips in the Amiga PC. Each address

figure shown below must be added to the base address of
hex DFF000. Again the addressing follows the

convention shown in note 1 of the system memory map.

Each register is

boundary.

located at an even WORD (16-bit)

NAME OFFSET R/W EXPLANATION

ADKCON 09E W Audio, Disk, Control write

ADKCONR 010 R Audio, disk, Control read

AUD0DAT

AUD0LCH

AUD0LCL

AUD0LEN

AUD0PER

AUD0VOL

0AA W

0A0 W

0A2 W

0A4 W

0A6 W

0A8 W

Audio channel

Audio channel

Audio channel

Audio Channel

Audio channel

Audio Channel

0 Data

0 location (High 3 bits)

0 location (Low 16 bits)

0 length

0 Period

0 Volume
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NAME

AUD1DAT

AUD1LCH

AUD1LCL

AUD1LEN

AUD1PER

AUD1V0L

AUD2DAT

AUD2LCH

AUD2LCL

AUD2LEN

AUD2PER

AUD2VOL

AUD3DAT

AUD3LCH

AUD3LCL

AUD3LEN

AUD3PER

AUD3VOL

BLTAFWM

BLTALWM

BLTCONO

BLTCON1

BLTSIZE

BLTADAT

BLTAMOD

BLTAPTH

BLTAPTL

BLTBDAT

BLTBMOD

BLTBPIH

BLTBPTL

BLTCDAT

BLTCMOD

BLTCPTH

BLTCPTL

BLTDMOD

BLTDPTH

BLTDPTL

BPL1MOD

BPL2MOD

OFFSET R/W EXPLANATION

OBA W

0B0 W

0B2 W

0B4 W

0B6 W

0B8 W

OCA W

0C0 W

0C2 W

0C4 W

0C6 W

0C8 W

ODA W

0D0 W

0D2 W

0D4 W

0D6 W

0D8 W

044 W

046 W

040 W

042 W

058 W

074 W

064 W

050 W

052 W

072 W

062 W

04C W

04E W

070 W

060 W

048 W

04A W

066 W

054 W

056 W

108 W

10A W

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

Audio

channel

channel

channel

Channel

channel

Channel

channel

channel

channel

Channel

channel

Channel

channel

channel

channel

Channel

channel

Channel

1 Data

1 location

1 location

1 length

1 Period

1 Volume

2 Data

2 location

2 location

2 length

2 Period

2 Volume

3 Data

3 location

3 location

3 length

3 Period

3 Volume

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)
(Low 16 bits)

Blitter first word mask for source A
Blitter last word mask for source A
Blitter control register 0
Blitter control register 1
Blitter start and size

(window width, height)

Blitter source A data reo
Blitter Modulo A

Blitter Pointer to src or dst.A

(High 3 bits)
Blitter Pointer A (Low 16 bits)

Blitter source B data reg
Blitter Modulo B

Blitter Pointer to src or dst.B

„,««__ „ (High 3 bits)
Blitter Pointer B (Low 16 bits)
Blitter source C data reg
Blitter Modulo C

Blitter Pointer to src or dst.C
(High 3 bits)

Blitter Pointer C (Low 16 bits)
Blitter Modulo D

Blitter Pointer to src or dst.D
(High 3 bits)

Blitter Pointer D (Low 16 bits)
Bit plane modulo (odd planes)
Bit Plane modulo (even planes)
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NAME

BPLCONO

BPLCON1

BPLCON2

BPL1DAT

BPL2DAT

BPL3DAT

BPL4DAT

BPL5DAT

BPL6DAT

BPL1PTH

BPL1PTL

BPL2PTH

BPL2PTL

BPL3PTH

BPL3PTL

BPL4PTH

BPL4PTL

BPL5PTH

BPL5PTL

BPL6PTH

BPL6PTL

CLXCON

CLXDAT

COLORxx

COP1LCH

COP1LCL

COP2LCH

COP2LCL

COPINS

COPJMP1

COPJMP2

DDFSTOP

DDFSTRT

OFFSET R/W EXPLANATION

100 W

102 W

104 W

110 W

112 W

114 W

116 W

118 W

11A W

0E0 W

0E2 W

0E4 W

0E6 W

0E8 W

0EA W

OEC W

OEE W

0F0 W

0F2 W

0F4 W

0F6 W

098 W

00E R

180 W

080 W

082 W

084 W

086 W

08C W

088 S

08A S

094 W

092 W

Bit plane

Bit plane

Bit Plane

Bit plane

(Parallel

Bit plane

(Parallel

Bit plane

(Parallel

Bit plane

(Parallel

Bit plane

(Parallel

Bit plane

(Parallel

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

Bit plane

control reg.(misc control bits)

control reg.(priority control)

control reg.(horiz scroll

control)

1 data

to serial convert)

2 data

to serial convert)

3 data

to serial convert)

4 data

to serial convert)

5 data

to serial convert)

6 data

to serial convert)

1 pointer (High 3 bits)
(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

1 pointer

2 pointer

2 pointer

3 pointer

3 pointer

4 pointer

4 pointer

5 pointer

5 pointer

6 pointer

6 pointer (Low 16 bits)

Collision control

Collision data reg.(Read and clear)

Color table xx

(32 WORD ENTRIES, START COLOR 00)

Coprocessor first location reg

(High 3 bits)

Coprocessor first location reg.

(Low 16 bits)

Coprocessor secnd location reg.

(High 3 bits)

Coprocessor second location reg

(Low 16 bits)

Coprocessor inst. fetch identify

Coprocessor restart at first location

Coprocessor restart at second location

Display bit plane

data fetch stop(hor pos)

Display bit plane

data fetch start(hor pos)
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NAME

DIWSTOP

DIWSTRT

DMACON

DMACONR

DSKBYTR

DSKDAT

DSKDATR

DSKLEN

DSKPTH

DSKPTL

INTENA

INTENAR

INTREQ

INTREOR

JOYODAT

JOY1DAT

POTODAT

POT1DAT

POTGO

POTINP

REFPTR

SERDAT

SERDATR

SERPER

SPROPOS

SPROCTL

SPRODATA

SPRODATB

SPR1POS

SPR1CTL

SPR1DATA

SPR1DATB

OFFSET R/W EXPLANATION

090 W

08E W

096 W

002 R

01A R

026 W

008 ER

024 W

020 W

022 W

09A W

01C R

09C W

01E R

00A R

00C R

012 R

014 R

034 W

016 R

028 W

030 W

018 R

032 W

140 W

142 W

144 W

146 W

148 W

14A W Sprite 1

14C W

14E W

Disp Window Stop

(lower right vert-hor pos)
Disp Window Start

(upper left vert-hor pos)

DMA control write(clear or set)

DMA control (and blitter status) read

Disk Data byte and status read
Disk DMA Data write

Disk DMA Data read

(early read dummy address)
Disk length

Disk pointer (High 3 bits)
Disk pointer (Low 16 bits)

Interrupt Enable bits

(clear or set bits)
Interrupt Enable bits Read

Interrupt Request bits (clear or set)
Interrupt request bits (read)

Joystick-mouse 0 data (vert,horiz)
Joystick-mouse 1 data (vert,horiz)

Pot counter data left pair

(vert,horiz)
Pot counter data right pair

(vert,horiz)
Pot Port (4 bit) Direction and Data,
Pot pin data read

Refresh pointer

Serial Port Data and stop bits write
Serial Port Data and Status read
Serial Port Period and control

Sprite 0 Vert-Horiz start
position data

Sprite 0 Vert stop position and
control data

Sprite 0 image data register A
Sprite 0 image data register B
Sprite 1 Vert-Horiz start

position data

Vert stop position and
control data

Sprite 1 image data register A
Sprite 1 image data register B
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NAME OFFSET R/W EXPLANATION

SPR2POS

SPR2CTL

SPR2DATA

SPR2DATB

SPR3POS

SPR3CTL

SPR3DATA

SPR3DATB

SPR4P0S

SPR4CTL

SPR4DATA

SPR4DATB

SPR5P0S ,

SPR5CTL

SPR5DATA

SPR5DATB

SPR6P0S

SPR6CTL

SPR6DATA

SPR6DATB

SPR7POS

SPR7CTL

SPR7DATA

SPR7DATB

SPROPTH

SPROPTL

SPR1PTH

SPR1PTL

SPR2PTH

SPR2PTL

SPR3PTH

SPR3PTL

SPR4PTH

SPR4PTL

SPR5PTH

SPR5PTL

SPR6PTH

SPR6PTL

SPR7PTH

SPR7PTL

150

152

154

156

158

15A

15C

15E

160

162

164

166

168

16A

16C

16E

170

172

174

176

178

17A

17C

17E

120

122

124

126

128

12A

12C

12E

130

132

134

136

138

13A

13C

13E

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

Sprite

2

2

2

2

3

3

3

3

4

4

4

R

5

5

5

5

6

6

6

6

7

7

7

7

0

0

1

1

2

2

3

3

4

4

5

5

6

6

7

7

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

Vert-Horiz start

position data

Vert stop position and

control data

image data register A

image data register B

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)

pointer (High 3 bits)

pointer (Low 16 bits)
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NAME OFFSET R/W EXPLANATION

STREQU

STRHOR

STRLONG

STRVBL

VHPOSR

VHPOSW

VPOSR

VPOSW

038

03C

03E

03A

004

02A

006

02C

S

S

S

S

R

W

R

W

Strobe for horiz sync with VB and EQU
Strobe for horiz sync

Strobe for identification of

long horzontal line.
Strobe for horiz sync

with VB (Vert. Blank)

Read Vert and horiz Position of beam
Write Vert and horiz Position of beam
Read Vert most sig. bit

(and frame flop)
Write Vert most sig. bit

(and frame flop)

The following listing of the chip special purpose addresses
is provided in numerical order by chip address for the
convenience of software developers who may prefer this
ordering sequence.

DMA control (and blitter status) read
Read Vert and horiz Position of beam
Read Vert most sig. bit (and frame flop)
Disk DMA Data read (early read dummy address)
Joystick-mouse 0 data (vert,horiz)
Joystick-mouse 1 data (vert,horiz)
Collision data reg.(Read and clear)
Audio, disk, Control read

Pot counter data left pair (vert,horiz)
Pot counter data right pair (vert,horiz)
Pot pin data read

Serial Port Data and Status read
Disk Data byte and status read
Interrupt Enable bits Read
Interrupt request bits (read)
Disk pointer (High 3 bits)
Disk pointer (Low 16 bits)
Disk length

Disk DMA Data write
Refresh pointer

Write Vert and horiz Position of beam
Write Vert most sig. bit (and frame flop)
Serial Port Data and stop bits write
Serial Port Period and control
Pot Port (4 bit) Direction and Data,
Strobe for horiz sync with VB and EQU
Strobe for horiz sync with VB (Vert. Blank)
Strobe for horiz sync

Strobe for ident. of long horzontal line.
Blitter control register 0
Blitter control register 1

Blitter first word mask for source A
Blitter last word mask for source A
Blitter Pointer to src or dst.C (High 3 bits)

DMACONR

VHPOSR

VPOSR

DSKDATR

JOY0DAT

JOY1DAT

CLXDAT

ADKCONR

POT0DAT

POT1DAT

POTINP

SERDATR

DSKBYTR

INTENAR

INTREQR

DSKPTH

DSKPTL

DSKLEN

DSKDAT

REFPTR

VHPOSW

VPOSW

SERDAT

SERPER

POTGO

STREQU

STRVBL

STRHOR

STRLONG

BLTCON0

BLTCON1

BLTAFWM

BLTALWM

BLTCPTH

002

004

006

008

00A

OOC

00E

010

012

014

016

018

01A

01C

01E

020

022

024

026

028

02A

02C

030

032

034

038

03A

03C

03E

040

042

044

046

048

R

R

R

ER

R

R

R

R

R

.R

R

R

R

R

R

W

W

W

W

W

W

W

W

W

W

S

S

S

S

W

W

W

W

W
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BLTCPTL

BLTBPTH

BLTBPTL

BLTAFTH

BLTAPTL

BLTDFIH

BLTDPTL

BLTSIZE

BLTCMOD

BLTBMOD

BLTAMOD

BLTDMOD

BLTCDAT

BLTBDAT

BLTADAT

COP1LCH

COP1LCL

COP2LCH

COP2LCL

COPJMP1

COPJMP2

COPINS

DIWSTRT

DIWSTOP

DDFSTRT

DDFSTOP

DMACON

CLXCON

INTENA

INTREQ

ADKCON

AUDOLCH

AUDOLCL

AUDOLEN

AUDOPER

AUDOVOL

AUDODAT

AUD1LCH

AUD1LCL

AUD1LEN

AUD1PER

AUD1VOL

AUD1DAT

AUD2LCH

AUD2LCL

AUD2LEN

AUD2PER

AUD2VOL

AUD2DAT

AUD3LCH

AUD3LCL

AUD3LEN

AUD3PER

AUD3VOL

AUD3DAT

BPL1PTH

04A

04C

04E

050

052

054

056

058

060

062

064

066

070

072

074

080

082

084

086

088

08A

08C

08E

090

092

094

096

098

09A

09C

09E

0A0

0A2

0A4

0A6

0A8

OAA

0B0

0B2

0B4

0B6

0B8

OBA

OCO

0C2

0C4

0C6

0C8

OCA

0D0

0D2

0D4

0D6

0D8

ODA

0E0

W

W

W

W

W

W

W

W

W

W

W

W

W

W

w

w

w

w

w

s

s

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

(High 3 bits)

(High 3 bits)

(High 3 bits)

Blitter Pointer C (Low 16 bits)

Blitter Pointer to src or dst.B

Blitter Pointer B (Low 16 bits)

Blitter Pointer to src or dst.A

Blitter Pointer A (Low 16 bits)

Blitter Pointer to src or dst.D

Blitter Pointer D (Low 16 bits)

Blitter start and size (window width, height)

Blitter Modulo C

Blitter Modulo B

Blitter Modulo A

Blitter Modulo D

Blitter source C data reg

Blitter source B data reg

Blitter source A data reg

Coprocessor first location reg (High 3 bits)

Coprocessor first location reg.(Low 16 bits)

Coprocessor secnd location reg.(High 3 bits)

Coprocessor second location reg (low 16 bits)

Coprocessor restart at first location

Coprocessor restart at second location

Coprocessor inst. fetch identify

Disp Window Start (upper left vert-hor pos)

Disp Window Stop (lower right vert-hor pos)

Display bit plane data fetch start (hor pos)

Display bit plane data fetch stop (hor pos)

DMA control write(clear or set)

Collision control

Interrupt Enable bits (clear or set bits)

Interrupt Request bits (clear or set)

Audio, Disk, Control write

Audio channel 0 location (High 3 bits)

0 location (Low 16 bits)

0 length

0 Period

0 Volume

0 Data

1 location (High 3 bits)

1 location (Low 16 bits)

1 length

1 Period

1 Volume

1 Data

2 location (High 3 bits)

Audio channel 2 location (Low 16 bits)

Audio Channel 2 length

Audio channel 2 Period

Audio Channel 2 Volume

Audio channel 2 Data

Audio channel 3 location (High 3 bits)

Audio channel 3 location (Low 16 bits)

Audio Channel 3 length

Audio channel 3 Period

Audio Channel 3 Volume

Audio channel 3 Data

Bit plane 1 pointer (High 3 bits)

Audio channel

Audio Channel

Audio channel

Audio Channel

Audio channel

Audio channel

Audio channel

Audio Channel

Audio channel

Audio Channel

Audio channel

Audio channel
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BPL1PTL

BPL2PTH

BPL2PTL

BPL3PTH

BPL3PTL

BPL4PTH

BPL4PTL

BPL5PIH

BPL5PTL

BPL6PTH

BPL6PTL

BPLCONO

BPLCON1

BPLCON2

BPL1MOD

BPL2MOD

BPL1DAT

BPL2DAT

BPL3DAT

BPL4DAT

BPL5DAT

BPL6DAT

SPROPTH

SPROPTL

SPR1PTH

SPR1PTL

SPR2P1H

SPR2PTL

SPR3PTH

SPR3PTL

SPR4PTH

SPR4PTL

SPR5PTH

SPR5PTL

SPR6PTH

SPR6PTL

SPR7PTH

SPR7PTL

SPROPOS

SPROCTL

SPRODATA

SPRODATB

SPR1POS

SPR1CTL

SPR1DATA

SPR1DATB

SPR2POS

SPR2CTL

SPR2DATA

SPR2DATB

SPR3POS

SPR3CTL

SPR3DATA

SPR3DATB
SPR4P0S

SPR4CTL

0E2

0E4

0E6

0E8

OEA

OEC

OEE

0F0

OF2

0F4

0F6

100

102

104

108

10A

110

112

114

116

118

11A

120

122

124

126

128

12A

12C

12E

130

132

134

136

138

13A

13C

13E

140

142

144

146

148

14A

14C

14E

150

152

154

156

158

15A

15C

15E

160

162

W

W

W

W

W

W

W

W

W

W

W

W

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

w

Bit plane 1 pointer (Low 16 bits)

Bit plane 2 pointer (High 3 bits)
Bit plane 2 pointer '"

Bit plane 3 pointer

Bit plane 3 pointer

Bit plane 4 pointer

Bit plane 4 pointer

Bit plane 5 pointer

Bit plane 5 pointer

Bit plane 6 pointer

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)
Bit plane 6 pointer (Low 16 bits)

Bit plane control reg.(misc control bits)
Bit plane control reg. (priority control)
Bit Plane control reg.(horiz scroll control)
Bit plane modulo (odd planes)

Bit Plane modulo (even planes)

Bit plane 1 data (Parallel to serial convert)
Bit plane 2 data (Parallel to serial convert)
Bit plane 3 data (Parallel to serial convert)
Bit plane 4 data (Parallel to serial convert)
Bit plane 5 data (Parallel to serial convert)
Bit plane 6 data (Parallel to serial convert)

0 pointer (High 3 bits)

0 pointer (Low 16 bits)

1 pointer (High 3 bits)

(Low 16 bits)

(High 3 bits)

(Low 16 bits)

(High 3 bits)

Sprite

Sprite

Sprite

Sprite 1 pointer

Sprite 2 pointer

Sprite 2 pointer

Sprite 3 pointer

Sprite 3 pointer (Low 16 bits)
Sprite 4 pointer (High 3 bits)
Sprite 4 pointer (Low 16 bits)
Sprite 5 pointer (High 3 bits)
Sprite 5 pointer (Low 16 bits)
Sprite 6 pointer (High 3 bits)
Sprite 6 pointer (Low 16 bits)
Sprite 7 pointer (High 3 bits)
Sprite 7 pointer (Low 16 bits)

Sprite 0 Vert-Horiz start position data
Sprite 0 Vert stop position and control data
Sprite 0 image data register A
Sprite 0 image data register B

Sprite 1 Vert-Horiz start position data
Sprite 1 Vert stop position and control data
Sprite 1 image data register A
Sprite 1 image data register B
Sprite 2 Vert-Horiz start position data
Sprite 2 Vert stop position and control data
Sprite 2 image data register A
Sprite 2 image data register B
Sprite 3 Vert-Horiz start position data
Sprite 3 Vert stop position and control data
Sprite 3 image data register A
Sprite 3 image data register B
Sprite 4 Vert-Horiz start position data
Sprite 4 Vert stop position and control data
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SPR4DATA 164 W Sprite 4 image data register A

SPR4DATB 166 W Sprite 4 image data register B

SPR5P0S 168 W Sprite 5 Vert-Horiz start position data

SPR5CTL 16A W Sprite 5 Vert stop position and control data

SPR5DATA 16C W Sprite 5 image data register A

SPR5DATB 16E W Sprite 5 image data register B

SPR6P0S 170 W Sprite 6 Vert-Horiz start position data

SPR6CTL 172 W Sprite 6 Vert stop position and control data

SPR6DATA 174 W Sprite 6 image data register A

SPR6DATB 176 W Sprite 6 image data register B

SPR7POS 178 W Sprite 7 Vert-Horiz start position data

SPR7CTL 17A W Sprite 7 Vert stop position and control data

SPR7DATA 17C W Sprite 7 image data register A

SPR7DATB 17E W Sprite 7 image data register B

COLORxx 180 W Color table xx (32 WORD ENTRIES, START COLOR 00)





Appendix K

Skeleton Device, Skeleton Library

This appendix contains source code for a skeleton device and a skeleton library. You can use

this code to create your own custom devices and libraries to add to the Amiga.
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Copyright (C) 1985, Commodore Amiga Inc. All rights reserved. *

asmsupp.i -- random low level assembly support routines

Source Control

$Header: asmsupp.i,v 31.1 85/10/13 23:12:33 neil Exp $

$Locker: $

CLEAR MACRO

MOVEQ #0,\l
ENDM

HHS MACRO

BCC.\0 \1

ENDM

BLO MACRO

BCS.\0 \1

ENDM

EVEN MACRO

DS.W 0

ENDM

quick way to clear a D register on 68000

word align code stream

LINKSYS MACRO ; link to a library without having to see a LVO
LINKLIB JLVO\1,\2
ENDM

CALLSYS MACRO ; call a library without having to see LVO
CALLLIB _J,VO\1

ENDM

XLIB MACRO ; define a library reference without the LVO
XREF JLVO\1

ENDM
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section section

DEBUG. . equ 1 ....,....-
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* Copyright (C) 1985, Commodore Amiga Inc. All rights reserved. *

mylib.i -- external declarations for skeleton library

SOURCE CONTROL

$Header: ramlib.i,v 31.1 85/10/13 23:12:51 neil Exp $

$Locker: neil $

library function definitions

LIBINIT

LIBDEF MLFUNCO

LIBDEE MLFUNC1

library data structures

STRUCTURE MyLib,LIB_SIZE

ULONG ml_SysLib

ULONG mlJDosLib

ULONG ml_SegList

UBYTE mlJFlags

UBYTE ml_pad

LABEL MyLibJSizeof

MYLIBNAME MACRO

DC.B fmylib. library1^
ENDM
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****

* *

* Copyright (C) 1985, Commodore Amiga Inc. All riojits reserved. *
* *

************************************************************************/

***************************************************************

*

* mylib.asm -- skeleton library code
*

* Source Control

$Header: amain.asm,v 31.3 85/10/18 19:04:04 neil Exp $

$Locker: neil $

$Log: amain.asm,v $

***********************************************************************/

SECTION section

NOLIST

include "exec/types.i"

include "exec/nodes.i"

include "exec/lists.i"

include "exec/libraries.!"

include lfexec/alerts.i"

include "exec/initializers.i"

include "exec/resident.i"
include Mlibraries/dos.iM

include "asmsupp.i"

include llmylib.itl

LIST

. These don't have to be external, but it helps some

; debuggers to have them globally visible

XDEF Init

XDEF Open

XDEF Close

XDEF Expunge

XDEF Null

XDEF myName

XDEF MyFuncO

XDEF MyFuncl

XREF ^AbsExecBase

XLIB OpenLibrary

XLIB CloseLibrary

XLIB Alert



Nov 1 11:36 1985 mylib.asm Page 2

XLIB FreeMem

XLIB Remove

Start:

The first executable location. This should return an error

in case someone tried to run you as a program (instead of

loading you as a library) .

CLEAR

rts

dO

A romtag structure. Both "exec11 and "ramlib" look for

this structure to discover magic constants about you

(such as where to start running you from. . .) .

; Most people will not need a priority and should leave it at zero.

; the RTLPRI field is used for configuring the roms. Use "mods'1 from

; wack to look at the other romtags in the system
MYPRI EQU 0

initDDescrip:

DC.W

DC.L

DC.L

DC.B

DC.B

DC.B

DC.B

DC.L

DC.L

DC.L

RTC_MATCHWORD
initDDescrip

EndCode

RTF^AUTOINIT

VERSION

NTLLIBRARY

MYPRI

myName

idString

Init

STRUCTURE RT, 0

UWORD RT.MATCHWORD

APTR RTJMATCHTAG

APTR RT_ENDSKIP

UBYTE RTJLAGS

UBYTE RTJVERSION

UBYTE RT_TYPE

BYTE RT^PRI

APTR RTJtfAME

APTR RT_IDSTRING

APTR RT_INIT

LABEL RT_SIZE

myName:

VERSION:

REVISION

idString

this is the name that the library will have

MYLIBNAME

a major version number.

EQU 1

A particular revision. This should uniquely identify the bits in the
library. I use a script that advances the revision number each time
I recompile. That way there is never a question of which librarv
that really is.

EQU 17

this is an identifier tag to help in supporting the library
format is 'name version.revision (dd MON yyyy)',<cr> <lf> <null>

dc.b fmylib 1.0 (31 Oct 1985)',13,10,0

dosName: DOSNAME



Nov 1 11:36 1985 raylib.asm Page 3

; force word allignment

ds.w 0

Init:

The romtag specified that we were "RTF^AUTOINIT". This means
that the RT_INIT structure member points to one of these

tables below. If the AUTOINIT bit was not set then RT_INIT

would point to a routine to run.

data space size

pointer to function initializers

pointer to data initializers

routine to run

DC.L

DC.L

DC.L

DC.L

funcTable:

del

del

del

del

del

del

del

MyLib_Sizeof

funcTable

dataTable

initRoutine

- standard system routines

Open

Close

Expunge

Null

- my libraries definitions

MyFuncO

MyFuncl

- function table end marker

-1

The data table initializes static data structures.

The format is specified in exec/InitStruct routine's
manual pages. The INITBYTE/INITWORD/INITLONG routines

are in the file "exec/initializers.i". The first argument

is the offset from the library base for this byte/word/long.

The second argument is the value to put in that cell.

The table is null terminated

dataTable:

INITBYTE

INITLONG

INITBYTE LIBJLAGS, LIBF_SUMUSED! LIBF_CHANGED

INITWORD LIBJ/ERSION, VERSION

INITWORD LIB_£EVISION,REVTSION

INITLONG LIB_IDSTRING, idString

DC.L 0

LBL.TYPE, NT^IBRARY

• This routine gets called after the library has been allocated.
• The library pointer is in DO. The segment list is in AO.
; If it returns non-zero then the library will be linked into

; the library list.

initRoutine:

. get the library pointer into a convenient A register
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move.l a5,-(sp)

move.1 dO,a5

; save a pointer to exec

move.1 a6,ml_SysLib(a5)

; save a pointer to our loaded code

move.1 aO, ml_SegList(a5)

; open the dos library

lea dosName (pc) , al

CLEAR dO

CALLSYS QpenLibrary

move .1 dO, mlJDosLib (a5)

bne.s 1$

ALERT

1$:

can't open the dos! what gives
AG_QpenLib!AOJDOSLib

now build the static data that we need

; put your initialization here.

move.l a5,dO

move.l (sp)+,a5

rts

here begins the system interface commands. When the user calls

QpenLibrary/CloseLibrary/RemoveLibrary, this eventually gets translated
into a call to the following routines (Open/Close/Expunge) . Exec
has already put our library pointer in A6 for us. Exec has turned
off task switching while in these routines (via Forbid/Permit) , so
we should not take too long in them.

Open:

^ returns the library pointer in dO if the open
was successful. If the open failed then null is returned.
It miojit fail if we allocated memory on each open, or
if only open application could have the library open
at a time... J * '

; ( Iibptr:a6, version:dO )

; mark us as having another opener

addq.w #l,LIB_0PENCNT(a6)

bclr
prevent delayed expunges

#LIBB.JDELEXP,mlwFlags(a6)
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move.l a6,dO

rts

There are two different things that misfit be returned from

the Close routine. If the library is no longer open and

there is a delayed expunge then Close should return the

segment list (as given to Init). Otherwise close should

return NULL.

Close: ; ( Iibptr:a6 )

; set the return value

CLEAR dO

. mark us as having one fewer openers

subq.w #l,LIB_OPENCNT(a6)

. see j_f there is anyone left with us open

bne.s 1$

; see if we have a delayed expunge pending

btst #LIBBJDELEXP, ml_Flags (a6)

beq.s 1$.

; do the expunge

bsr Expunge

1$:
rts

There are two different things that might be returned from

the Expunge routine. If the library is no longer open

then Expunge should return the segment list (as given to
Init) . Otherwise Expunge should set the delayed expunge

flag and return NULL.

One other important note: because Expunge is called from

the memory allocator, it may NEVER Wait() or otherwise

take long time to complete.

Expunge: ; ( libptr: a6 )

movem.l d2/a5/a6,-(sp)

move.1 a6,a5

move. 1 ml_SysLib (a5), a6

. see if anyone has us open

tst.w LIB_OPENCNT(a5)

beq 1$

it is still open, set the delayed expunge flag

bset #LIBBJDELEXP, mlj: lags (a5)

CLEAR dO

bra. s Expunge_End
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1$:
. gO ahead and get rid of us. Store our seglist in d2

move.1 ml_SegList(a5),d2

; unlink from library list

move.l a5,aO

CALLSYS Remove

device specific closings here.

close the dos library

move.1 mlJDosLib(a5),al

CALLSYS CloseLibrary

; free our memory

move.l a5,al

move.1 LIB^NEGSIZE(a5),dO

sub.l

add.l

CALLSYS

move.1

Expunge_End:

movem.1

rts

Null:

CLEAR

rts

dO,al

LIB_J>OSSIZE(a5),dO

FreeMem

set up our return value

d2,dO

(sp)+ ,d2/a5/a6

dO

here begins the library specific commands

MyFuncO:

CLEAR dO

rts

MyFuncl:

moveq #l,dO

rts

EndCode is a marker that show the end of your code.
Make sure it does not span sections nor is before the
rom tag in memory! It is ok to put it right after

the rom tag -- that way you are always safe. I put
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; it here because it happens to be the "right" thing
; to do, and I know that it is safe in this case.

EndCode:

END
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Copyright (C) 1985, Commodore Amiga Inc. All rights reserved.

* mydev.asm -- skeleton device code

* Source Control

$Header: amain.asm,v 31.3 85/10/18 19:04:04 neil Exp $

$Locker: neil $

$Log: amain.asm,v $

SECTION section

NOLIST

include "exec/types.!"

include "exec/nodes.iM
include "exec/1ists.i11

include lfexec/1ibraries.i"
include "exec/devices.ifl
include "exec/io.i"

include "exec/alerts.i"

include "exec/initializers.i"
include "exec/memory.i"

include "exec/resident.i"
include "exec/ables.i"

include "exec/errors.i"
include "libraries/dos.i"

include "libraries/dosextens.il(

include "asmsupp.i"

include "mydev.i"

LIST

XDEF

XDEF

XDEF

XDEF

XDEF

XDEF

XDEF

XDEF

These don't have to be external, but it helps some
debuggers to have them globally visible
Init

Open

Close

Expunge

Null

myName

BeginIO

AbortIO
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XREF ^AbsExecBase

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

XLIB

OpenLibrary

CloseLibrary

Alert:

FreeMem

Remove

FindTask

AllocMem

CreateProc

PutMsg

RemTask

ReplyMsg

Signal

GetMsg

Wait

WaitPort

AllocSignal

SetTaskPri

I1TCLABLES

; The first executable location. This should return an error

; in case someone tried to run you as a program (instead of

; loading you as a library) .

FirstAddress:

CLEAR dO

rts

A romtag structure. Both "exec" and "ramlib" look for
this structure to discover magic constants about you

(such as where to start running you from. ..) .

Most people will not need a priority and should leave it at zero.

the RTLPRI field is used for configuring the roms. Use "mods" from
wack to look at the other romtags in the system

MYPRI EQU 0

initDDescrip:

DC.W

DC.L

DC.L

DC.B

DC.B

DC.B

DC.B

DC.L

DC.L

DC.L

RTC.J1ATCHWORD

initDDescrip

EndCode

RTF^AUTOINIT

VERSION

NTLDEVICE

MYPRI

myName

idString

Init

STRUCTURE RT, 0

UWORD

APTR

APTR

UBYTE

UBYTE

UBYTE

BYTE

APTR

APTR

APTR

LABEL

RT.J4ATCHWORD

RT.J4ATCHTAG

RT_ENDSKIP

RTJLAGS

REVERSION

RTJTYPE

RT_PRI

RTJMAME

RT.IDSTRING

RT.INIT

RT_SIZE
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; this is the name that the device will have
subSysName:

myName: MYDEVNAME

; a major version number.

VERSION: EQU 1

A particular revision. This should uniquely identify the bits in the
device. I use a script that advances the revision number each time
I recompile. That way there is never a question of which device
that really is.

REVISION: EQU 17

this is an identifier tag to help in supporting the device
format is 'name version.revision (dd MON yyyy)',<cr>,<lf> <null>

dc.b 'mydev 1.0 (31 Oct 1985) \13,10,0

DOSNAME

; force word allignment
ds.w 0

idString

dosName:

Init:

The romtag specified that we were "RTF_AUTOINITft. This means
that the RT_INIT structure member points to one of these
tables below. If the AUTOINIT bit was not set then RT_INIT
would point to a routine to run.

data space size

pointer to function initializers
pointer to data initializers
routine to run

DC.

DC.

DC.

DC.

funcTable:

dc.

dc.

dc.

dc.

dc.

dc.

dc.

L

L

L

L

1

1

1

1

1

1

1

MyD©v_Sizeof

funcTable

dataTable

initRoutine

- standard system routines

Open

Close

Expunge

Null

- my device definitions

BeginIO

AbortIO

- function table end marker
-1

The data table initializes static data structures.
The format is specified in exec/InitStruct routine's
manual pages. The INITBYTE/INITWORD/INITLONG routines
are in the file "exec/initializers.it(. The first argument
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is the offset from the device base for this byte/word/long.

The second argument is the value to put in that cell.

The table is null terminated

dataTable:

INITBYTE UL.TYPE,NTJDEvTCE

INITLONG LN_NAME, myName

INITBYTE LIBJLAGS, LIBF_SUMUSED! LIBF_CHANGED

INITWORD LIB_VERSION,VERSION

INITWORD LIB_£EVTSION, REVISION

INITLONG LIB_IDSTRING, idString

DC.L 0

; This routine gets called after the device has been allocated.

; The device pointer is in DO. The segment list is in aO.

; If it returns non-zero then the device will be linked into

; the device list.

initRoutine:

move.l

move.1

g

a5,-(sp)

dO,a5

device pointer into a convenient A register

; save a pointer to exec

move .1 a6, mdLSysLib (a5)

; save a pointer to our loaded code

move.1 aO,mdLSegList(a5)

lea

CLEAR

open the dos library

dosName (pc), al

dO

CALLSYS QpenLibrary

move.1 dO,mdLPosLib(a5)

bne.s initJDosOK

ALERT

init^DosOK:

can't open the dos! what gives

AG_OpenLib! AO^DOSLib

now build the static data that we need

put your initialization here.

move.1

move.1

rts

a5,dO

(sp)+,a5

here begins the system interface commands. When the user calls
OpenLibrary/CloseLibrary/RemoveLibrary, this eventually gets translated
into a call to the following routines (Qpen/Close/Expunge) . Exec
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has already put our device pointer in a6 for us. Exec has turned

off task switching while in these routines (via Forbid/Permit), so
we should not take too long in them.

; Open sets the IOJERROR field on an error. If it was success full
; we should set up the IO_UNIT field.

Open: ; ( device:a6, iob:al, unitnum:dO, flags:dl )

movem.1 d2/a2/a3/a4,*(sp)

move.l al,a2 ; save the iob

; see if the unit number is in range

moveq #MD_NUMUNITS, d2

cmp.l d2/d0

bcc.s OpenJError ; unit number out of range

; see if the unit is already initialized

move.1 dO,d2 ; save unit number

lsl.l #2,dO

lea.1 mdLUnits(a6,dO.1),a4

move.1 (a4),dO

bne.s OperxJJhitOK

; try and conjure up a unit

bsr InitUnit

. see if it initialized OK

move.1 (a4),dO

beq. s Open—Error

Open_UnitOK:
move.l dO,a3 ; unit pointer in a3

move .1 dO, IO_UNIT (a2)

; mark us as having another opener

addq.w #l,LIB_OPENCNT(a6)

addq.w #1, UNITLOPENCNT (a3)

; prevent delayed expunges

bclr #LIBB_J)ELEXP,mcUFlags(a6)

Open_End:

movem.1 (sp)+,d2/a2/a3/a4
rts

Open_Error:

move .b tlOERIL-OPENFAIL, 10_ERROR (a2)
bra.s Qpen_End

; There are two different things that might be returned from
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the Close routine. If the device is no longer open and

there is a delayed expunge then Close should return the

segment list (as given to Init) . Otherwise close should

return NULL.

Close: ; ( device:a6, iob:al )

movem.1 a2/a3,-(sp)

move.1 al, a2

move.1 IO_UNIT (a2),a3

; make sure the iob is not used again

moveq.l #-l,dO

move.1 dO,IO_UNIT(a2)

move.1 dO,IOJDEVICE(a2)

; see if the unit is still in use

subq.w #l,UNIT_OPENCNT(a3)

bne.s Close_Pevice

bsr

CloseJDevice:

ExpungeUnit

mark us as having one fewer openers

subq.w #l,LIB_OPENCNT(a6)

bne.s

btst

beq.s

bsr

see if there is anyone left with us open

CloseJEnd

see if we have a delayed expunge pending

#LIBBJDELEXP, mdLJlags (a6)

Close_End

do the expunge

Expunge

Close_End:

movem.1 (sp)+,a2/a3

rts

There are two different things that might be returned from

the Expunge routine. If the device is no longer open

then Expunge should return the segment list (as given to

Init) . Otherwise Expunge should set the delayed expunge

flag and return NULL.

One other important note: because Expunge is called from

the memory allocator, it may NEVER Wait() or otherwise

take long time to complete.

Expunge: ; ( device: a6 )

movem.1 d2/a5/a6,-(sp)

move.1 a6,a5
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move. 1 mcLSysLib (a5), a6

. see j^f anyone has us open

tst.v LIB_0PENCNT(a5)

beq 1$

; it is still open, set the delayed expunge flag

bset #LIBB_PELEXP, mdLFlags (a5)

CLEAR dO

bra. s Expunge_End

1$:

; go ahead and get rid of us. Store our seglist in d2

move.1 mdLSegList(a5), 62

; unlink from device list

move.l a5,aO

CALLSYS Remove

; device specific closings here...

«

; close the dos library

move.1 mdJDosLib(a5),al

CALLSYS CloseLibrary

; free our memory

move.l a5,al

move.1 LIB_NEGSIZE(a5),dO

sub.l dO,al

add.1 LIBJPOSSIZE(a5),dO

CALLSYS FreeMem

; set up our return value

move.l d2,dO

Ebqpunge_End:

movem. 1 (sp) +, d2/a5/a6

rts

Null:

CLEAR dO

rts

InitUnit: ; ( d2:unit number, a3:scratch, a6:devptr )
movem.1 d2/d3/d4,-(sp)

; allocate unit memory

move.1 #MyDevUnit_Sizeof,dO

move. 1 #MEMF_PUBLIC! MEMF_CLEAR, dl

LINKSYS AllocMem,mcLSysLib(a6)
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tst.l dO

beq InitUhitJEnd

move.l

move.b

dO,a3

d2, mduJUnitNum (a3) ; initialize unit number

start up the unit process. We do a trick here --

we set his message port to PA-IGNORE until the

new process has a change to set it up.

We cannot go to sleep here: it would be very nasty

if someone else tried to open the unit

(exec's OpenDevice has done a Forbid() for us --

we depend on this to become single threaded) .

#MYPROCSTACKSIZE,d4

#myproc_seglist, d3

#2,d3

#MYPROCPRI,d2

#myName,dl

stack size

segment list

change to bcpl pointer

pick out its priority

name is the device's

move.1

move.l

lsr.l

moveq

move.1

LINKSYS CreateProc, mdUDosLib (a6)

tst.l dO

beq InitUhitJEYeeUnit

; set up the unit structures for the new process

move.1 dO, mdu^Process(a3)

move.1 dO,aO

lea -pr_MsgPort (aO), aO

move .1 aO, MP_SICTASK (a3)
move.b #PA_IGNORE,MP_FLAGS(a3)

; send a startup message to the new process

lea mduL_Msg (a3), al

move. 1 a3,mdm_Unit (al)

move.1 a6,mdmJDevice(al)
move.l dO,aO ; message port is new process port

LINKSYS PutMsg,mdUSysLib(a6)

. mark us as ready to go

move.l d2/d0 ; unit number

lsl.l #2,dO

move.l a3,mdLUnits(a6,dO.l) ; set unit table

InitUnit_End:

movem.l (sp) +,d2/d3/d4

rts

. gotf an error, free the unit structure that we allocated.

InitUnitlpreeUnit:
bsr FreeUnit

bra.s InitUhit_End

FreeUnit: ; ( a3:unitptr, a6:deviceptr )

move.l a3,al

move.1 #MyDevUnit_Sizeof,dO
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LINKSYS FreeMem, mdLSysLib (a6)

rts

EbqpungeUnit: ; ( a3:unitptr, a6:deviceptr )

move.1 d2,- (sp)

get rid of the unit's task. We know this is safe

because the unit has an open count of zero, so it

is 'guaranteed1 not in use.

move.1 mdu^Process(a3),al

lea - (pr_MsgPort)(al),al

LINKSYS RemTask,mcL.SysLib(a6)

; save the unit number

CLEAR d2

move.b mdu_UnitNum(a3),d2

bsr

lsl.l

clr.l

free the unit structure.

FreeUnit

clear out the unit vector in the device

#2,d2

mdLUnits (a6,d2.1)

move.1 (sp)+,62

rts

here begins the device specific functions

cmdtable is used to look up the

implement the device command,

cmdtable:

Invalid

MyReset

Read

Write

Update

Clear

MyStop

Start

Flush

Foo

Bar

DC.L

DC.L

DC.L

DC.L

DC.L

DC.L

DC.L

DC.

DC.

DC.

DC.

.L

.L

.L

.L

cmdtable..end:

address of a routine that will

$00000001

$00000002

$00000004

$00000008

$00000010

$00000020

$00000040

$00000080

$00000100

$00000200

$00000400

this define is used to tell which commands should not be queued
command zero is bit zero.

The immediate commands are Invalid, Reset, Stop, Start, Flush
IMMEDIATES EQU $000001c3
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BeginI0 starts all incoming io. The 10 is either queued up for the

unit task or processed immediately.

BeginIO: ; ( iob: al, device:a6 )
move.l a3,-(sp)

; bookkeeping

move.1 IO_UNIT(al),a3

; see if the io command is within range

move.w I0_CO*4AND (al), dO

cnp.w #MYDEVJEND, dO

bcc. s BeginIO_NoGmd

DISABLE aO

; process all immediate commands no matter what

move.w #INMEDIATES, dl

btst dO,dl

bne. s BeginI0_Immediate

; see if the unit is STOPPED. If so, queue the msg.

btst #MDU3_ST0PPED,.UNITJFLAGS (a3)

bne.s BeginlO.QueueMsg

; this is not an immediate command, see if the device is

; busy.

bset #UNITB^ACTIVE, UNIT_FLAGS (a3)

beq.s BeginIO_Immediate

; we need to queue the device, mark us as needing

; task attention. Clear the quick flag

BeginIO_QueueMsg:

BSET #UNITB_INTASK, UNITJFLAGS (a3)

bclr #IOB_QUICK,IOJETJVGS(al)

ENABLE aO

move.l a3,aO

LINKSYS PutMsg, mdLSysLib (a6)

bra. s BeginIO_End

BeginI0_Immediate:

ENABLE aO

bsr PerformlO

BeginI0_End:

move.l (sp)+,a3

rts

BeginlOJMoCmd:

move .b #IOERFJNOCMD, IO_ERROR (al)
bra.s BeginIO_End
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PerformlO actually dispatches an io request. It expects a3 to already

have the unit pointer in it. a6 has the device pointer (as always) .
al has the io request. Bounds checking has already been done on
the io request.

PerformlO: ; ( iob:al, unitptr:a3, devptr:a6 )
move.l a2,-(sp)

move.l al,a2

move.w IO_COMMAND (a2) , dO

lea cmdtable (pc), aO

move.1 0(aO,dO.w),aO

jsr (aO)

move.l (sp)+,a2

rts

TermlO sends the IO request back to the user. It knows not to mark

the device as inactive if this was an immediate request or if the
request was started from the server task.

TermlO: ; ( iob:al, unitptr:a3, devptr:a6 )
move.w I0_O*f4AND (al), dO

move.w ^mWEDIATES.dl

btst dO,dl

bne.s TermIO_Immediate

; we may need to turn the active bit off.

btst #UNITB_INTASK, UNITJFLAGS (a3)
bne.s TermIO_Immediate

; the task does not have more work to do

bclr #UNITB_ACTIVE, UNITJFLAGS (a3)

TermIO_Immediate:

; if the quick bit is still set then we don't need to reply
; msg — just return to the user.

btst #IOB_QUICK, IOJLAGS (al)

bne. s TermI0JEnd

LINKSYS ReplyMsg,mcLSysLib(a6)

TermIO_End:

rts

AbortIO: ( iob: al, device:a6 )
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here begins the functions that implement the device commands

all functions are called with:
al — a pointer to the io request block

a2 -- another pointer to the iob

a3 -- a pointer to the unit

a6 — a pointer to the device

Commands that conflict with 68000 instructions have a "My" prepended

to them.

Invalid:

move.b

bsr

rts

#IOERICNOCMD, 10JEBRGR (al)

TermlO

MyReset:

!!! fill me in !!!

!!! fill me in !!!

!!! fill me in !!!

!!! fill me in !!!

the Read command acts as an infinite source of nulls. It clears

the user's buffer and marks that many bytes as having been read.

Read:

move.1 IO_PATA (al),aO

move. 1 IO^LENGTH (al), dO

move .1 dO, IO_ACTUAL (al)

; deal with a zero length read

beq. s ReadLJEnd

; now copy the data

CLEAR dl

ReadJLoop:

move.b dl,(a0)+

subq.l #l,dO

bne. s ReadLJiOop

ReacLEnd:

bsr

rts

TermlO

the Write command acts as bit bucket. It clears acknowledges all

the bytes the user has tried to write to it.
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Write:

move. 1 IO^LENGIH (al), IO.JVCTUAL (al)

bsr TermlO
rts

Update and Clear are internal buffering commands. Update forces all
io out to its final resting spot, and does not return until this is
done. Clear invalidates all internal buffers. Since this device
has no internal buffers, these commands do not apply.

Update:

Clear:

bra Invalid

the Stop command stop all future io requests from being
processed until a Start command is received. The Stop
command is NOT stackable: e.g. no matter how many stops
have been issued, it only takes one Start to restart
processing.

MyStop:

Start:

bset

bsr

rts

bsr

#MDUB_STOPPED, UNITJFLAGS (a3)

TermlO

InternalStart

bsr

rts

InternalStart:

bclr

move.1 a2,al

TermlO

turn processing back on

#MDUB_STOPPED, UNITJcLAGS (a3)

; kick the task to start it moving
move.l a3,al

CLEAR dO

move. 1 MP_SIGBIT (a3), dl

bset dl,dO

LINKSYS Signal,mdLSysLib(a3)

rts

Flush pulls all io requests off the queue and sends them back.

We must be careful not to destroy work in progress, and also

that we do not let some io requests slip by.
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Some funny magic goes on with the STOPPED bit in here. Stop is

defined as not being reentrant. We therefore save the old state

of the bit and then restore it later. This keeps us from

needing to DISABLE in flush. It also fails miserably if someone

does a start in the middle of a flush.

Flush:

movem. 1 d2/a6, - (sp)

move. 1 mdL_SysLib (a6), a6

bset #MDUB_STOPPED, UNITJLAGS (a3)

sne d2

Flush^Loop:

move.l a3,aO

CALLSYS GetMsg

tst.l dO

beq.s Flush_End

move.1 dO,al

move .b #IOERR^ABORTED, IO_ERROR (al)

CALLSYS ReplyMsg

bra.s Flush^Loop

Flush_End:

move.1 d2, dO

movem.1 (sp)+,d2/a6

tst.b dO

beq.s 1$

bsr InternalStart

1$:

move.l a2,al

bsr TermlO

rts

Foo and Bar are two device specific commands that are provided just
to show you how to add your own commands. The currently return thaty

no work was done.

Foo:

Bar:

CLEAR dO

move .1 dO, IO^ACTUAL (al)
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bsr TermlO

rts

here begins the process related routines

A Process is provided so that queued requests may be processed at
a later time.

Register Usage

a3 -- unit pointer

a6 — syslib pointer

a5 -- device pointer

a4 -- task (NOT process) pointer
d7 — wait mask

some dos magic. A process is started at the first executable address
after a segment list. We hand craft a segment list hereSee tne
the DOS technical reference if you really need to know more about this.

cnop 0,4

DC.L 16

myproc_seglist:

DC.L 0

long word allign

segment length — any number will do

; pointer to next segment

; the next instruction after the segment list is the first executable address

Proc_Begin:

move.1 ^AbsExecBase,a6

wait for our first packet
SUB.L al,al

CALLSYS FindTask
move.l d0,a0

move.1 dO,a4

lea pr_MsgPort (aO), aO
CALLSYS WaitPort

; take msg off the port
move.l dO,al

move.l dO,a2

CALLSYS Remove

<my task> = FindTask (0)

save task in a4

get msg port for my processes

save the message

; get our parameters out of it

move. 1 mdnUDevice (a2), a5

move.1 mdnuUhit(a2), a3

Allocate the ri#it signal

si -1 is

a5 is now our device

signai at an
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move .b dO, MP_SIGBIT (a3)

move .b #PAJSIGNAL, MPJFLAGS (a3)

; change the bit number into a mask, and save in d7

CLEAR d7

bset dO,d7

bra.s

OK, kids, we are done with initialization. We now

can start the main loop of the driver. It goes

like this. Because we had the port marked PA^IGNORE

for a while (in InitUnit) we jump to the getmsg
code on entry.

wait for a message

lock the device

get a message, if no message unlock device and loop

dispatch the message

loop back to get a message

Proc_CheckStatus

main loop: wait for a new message

Proc_MainLoop:

move.l d7,dO

CALLSYS Wait

Proc_CheckStatus:

; see i f we are stopped

btst #MDUB_STOPPED, UNITLFLAGS (a3)

bne.s ProcJMainLoop ; device is stopped

bset

bne.s

lock the device

#UNITB_ACTIVE, UNITJFLAGS (a3)

Proc_MainLoop device in use

; get the next request

ProcJNextMessage:

move.l a3,aO

CALLSYS GetMsg

tst.1 dO

beq. s Proc_Uhlock

; do this request

move.l dO,al

exg a5,a6

bsr PerformlO

35,36exg

bra.s

no message?

put device ptr in right place

get syslib back in a6

Proc_Unlock:

Proc_JtfextMessage

no more messages. back ourselves out.
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and.b #$ff&(UNITB^CTIVE!UNITB.INTASK) ,UNITJFLAGS(a3)
bra Proc.MainLoop

ProcJail:
. w Come here on initialization failures

bsr FreeUnit

rts

EndCode is a marker that show the end of your code.

Make sure it does not span sections nor is before the

rom tag in memory! It is ok to put it rigjfit after

the rom tag -- that way you are always safe. I put

it here because it happens to be the "rigjit" thing

to do, and I know that it is safe in this case.

EndCode:

END



Appendix L

Disk Format Information

This appendix contains information useful to the developer who desires to take over the

entire machine. That is, rather than use AmigaDOS to load the code, the application is to

boot directly after Kickstart, not using AmigaDOS or Intuition. This appendix provides two

pieces of information: the disk boot block format, and the format of the actual data on disk.
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THE BOOT PROCESS

The first two sectors are read into the system at an arbitrary position;

therefore, the code MUST be PC-relative. The first three longwords are'as
in devices/bootblock.h. The type should be BBID_JX)S; the checksum must

be correct (as in additive carry wraparound sum of Oxffffffff) .

Execution starts at location 12 of the sectors that were read in.

The code is called with an open disk I/O request in Al (see the TrackDisk

chapter for the format of this IORequest block) . The boot

code is free to use it as it wishes (it may trash Al, but must

not trash the io block itself).

The boot code returns two values: DO and AO. DO is a failure code --

if it is non-zero then a system alert will be called, then the boot code

falls into the debugger.

If DO is null then AO contains the start address to jump to. The strap

module will free the boot sectors, close the I/O block, do any other

cleanup that is required, and jump to the location pointed to by AO.

COMMODORE-AMIGA DISK FORMAT

The following are details about how the bits on the Commodore-Amiga disk

are actually written.

Gross Data Organization:

3 1/2 inch disk

double-sided

80 cylinders/160 tracks

Per-track Organization:

Nulls written as a gap, then 11 sectors of data.

No gaps written between sectors.

Per-sector Organization:

All data is MFM encoded. This is the pre-encoded contents
of each sector:

two bytes of 00 data (MFM = AAAA each)

two bytes of Al* ( "standard sync byte11 -- MFM

encoded Al without a clock pulse )
(MFM = 4489 each)

one byte of format-byte

(Amiga 1.0 format = FF)
one byte of track number

one byte of sector number

one byte of sectors until end of write (NOTE 1)
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NOTES:

NOTE 1.

[above 4 bytes treated as one longword

for purposes of MFM encoding]

16 bytes of OS recovery info (NOTE 2)

[treated as a block of 16 bytes for encoding]

four bytes of header checksum

[treated as a longword for encoding]

four bytes of data-area checksum

[treated as a longword for encoding]

512 bytes of data

[treated as a block of 512 bytes for encoding]

The track number and sector number are constant for each

particular sector. However, the sector offset byte changes

each time we rewrite the track.

The Amiga does a full track read starting at a random

position on the track and going for slightly more

than a full track read to assure that all data gets into the

buffer. The data buffer is examined to determine where the

first sector of data begins as compared to the start of the

buffer. The track data is block moved to the beginning of

the buffer so as to align some sector with the first location

in the buffer.

Because we start reading at a random spot, the read data may

be divided into three chunks: a series of sectors, the track

gap, and another series of sectors. The sector offset

value tells the disk software how many more

sectors remain before the gap. From this the software can

figure out the buffer memory location of the last byte

of legal data in the buffer. It can then search past the gap

for the next sync byte and, having found it, can block move

the rest of the disk data so that all 11 sectors of data are

contiguous•

Example:

first-ever write of the track from a buffer like this:

<GAP> |sectorO|sectorl|sector2| |sectorlO|

sector offset values:

11 10 9 1

(if I find this one at the start of my read buffer,

then I know there are this many more sectors

with no intervening gaps before I hit a gap) .
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sample read of this track:

<junk>|sector9|sectorlO|<gap>|sectorO|...|sector8|<junk>

value of 'sectors till end of write1:

2 1 11 3

result of track realligning:

<GAP>|sector9|sectorlO|sectorO|...|sector8|

new sectors till end of write:

11 10 9 ... 1

so that when the track is rewritten, the sector offsets

are adjusted to match the way the data was written.

NOTE 2. This is operating systems dependent data and relates

to how AmigaDos assigns sectors to files.

Reserved for future use.

GENERAL:

When data is MFM encoded, the encoding is performed on

the basis of a data block-size. In the sector encoding

described above, there are bytes individually encoded;

three segments of 4 bytes of data each, treated as

longwords; one segment of 16 bytes treated as a block; two

segments of longwords for the header and data checksums;

and the data area of 512 bytes treated as a block.

When the data is encoded, the odd bits are encoded first,
then the even bits of the block.

(Make a block of bytes formed from all odd bits of the block,
encode as MFM.

Make a block of bytes formed from all even bits of the block,

encode as MFM. Even bits are shifted left one bit position
before being encoded.)
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SOURCE CODE FOR DATA ENCODE/DECODE

decodeBlock( mfmbuffer, userbuffer, numwords )

WORD *mfmbuffer; /* the encoded data */

WORD *userbuffer; /* where to put the decoded data */

int numwords; /* the number of WORDS of data (not bytes) */

WORD *oddptr, *evenptr/ oddbits, evenbits;

oddptr = mfmbuffer;

/* the even region starts right after the odd one */
evenptr = &mfmbuffer[numwords];

while( numwords-- > 0 ) {

/* mask off the mfm clock bits, and shift the word */

oddbits = ((*odd£tr++ « 1) & OxAAAA) ;

/* even bits are already in the right place. Just mask off clock */
evenbits = ((*evenptr++) & 0x5555);

/* recombine the two sections */

*userbuffer++ = oddbits | evenbits;

encodeBlock( mfmbuffer, userbuffer, numwords )

WORD *mfmbuffer; /* where to put the encoded data */

WORD *userbuffer; /* the user data, before encoding */

int numwords; /* the number of WORDS of data (not bytes) */

WORD *oddptr, *evenptr;

WORD *ubuf;

oddptr = mfmbuffer;

/* the even region starts right after the odd one */

evenptr = fimfmbuffer[numwords] ;

/* mfmencode takes one word of mfm data can correctly sets

* the clock bits

V

/* encode the odd bits */

for( ubuf = userbuffer, i = numwords; i > 0; i-- ) {

oddptr++ = mfmencode( (*ubuf++ » 1) & 0x5555 );

}

/* encode the even bits */

for( ubuf = userbuffer, i = numwords; i > 0; i— ) {

evenptr++ = mfmencode( *ubuf++ & 0x5555 );

}
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