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Revision History.....

March 10, 1986 Ver.0.8l R. Montagne Major revisions to the Miscellaneous Tool Set have occured-
The Integer Math functions have been removed, and now comprise úe
INTEGER MATH TOOL SET. The pæcal and Bæic VO functions
have also been removed, and are now found in rhe TEXT TOOL SET.
A stack pointer indicaor (sp->) hæ been added o rhe parameter lists
for clarity. Basic func¿ionality of most tool functioni remaining in
the MISCELLAò¡EOUS TOOL SET has not changed. However,-ail
of the function nurnbers have changed. tttany of the funcdonal
descriptions have been rewrirten for clariry. Funcdons ¡ha¡ have
changed are: (1) INTERRUPT CONTROL TOOLS

Ø FIRM\VARE FLAG TOOLS
(3) INTERRUPT ENABLE STATUS TOOLS

March 1986 Ver

April 18, 1986

April 23,.1986

R. Montagne

R. Montagne

Ver. 0.83

Ver. 0.84

control (Keyboard interrupts). Addirional informarion on the
envi¡onrnent when using Firmwa¡e Enory. Addirional informarion on
insuiling ROM bæed usks into rhe Hear8ear queue.

ID Manager Type L system Deaûr Enor Codes. Addirionai Vecron.

Added vecrors for srEP and rRAcE. Additionar paramecers in úe
GET AÐDRESS tunction. This is rhe BETA 2.0 irnplemenncion.

Added functions ro ser and get clamps for absolute devices. fvfouse
calls will rerurn an error if rhe ca¡d is not swirched in rarher rhan call
the sysæm death manager.

ID Manager ID æsignmena. Read ASCII rime (stare of MSB).
SeuGer Vecon.

April29, 1986 Ver. 0.85

May 9, 1986 Ver.0.86

R. Montagne

R. Montagne



Cortland Miscellaneous Tools May 9, 19g6

Miscellaneous Tools. So fa¡ the tools we have specifièd fail into broad catagories and eachdeserve theü own tool set. Ur¡forn¡nately-,- ther are a riu-Uei of routines in the firmware that do notfall into any of these categories but súú must ue aJceised from native mode. These routinesinciude:

âppl.qf enury poins Mouse supporr Clock supporr
Fgrl.ry ram supporr intemrp!íúpporr nïãiräãg*.nt\IBL orHeanBear managment Sysæm Deaili runagment

Standard Tool Set Cails.

MTBootkrit Function number = $01

This tool cail clears the TickCounter and the HeartBeat task link pointer. It
also sets the Mouse flag ¡o-'NoT FOUND'. A biock or mernðJ-*iri, ulength of NIL is requestéd from rhe memory tn"n"g.rio;r;;by ,'ri! ö,;g
manager.

MTStanUp Function number = S02

This does nothing.

MTShutDown Function number = $03

This docs nothing.

Version number

This tool returns the version number of rhe Miscellaneous Tool Set

MTReset Function number = $05

MTVersion

Input
sF->

Ouput
sF->

MIStarus

Input
sP->

Ouçut
sp->

Function number = $04

v/ord space for result

V/ord

Function number = $06

'word 
Space for result

Word S tatus ($0000=Inacrive, SFFFF=Active)

This tool call clean tire HeartBear queue link poinrer and sets the Mouse fragto 'NOT FOUND'.

This tool returns a sþrus that indicates that the Miscellaneous Tool Set isactive.
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Cortland Miscellaneous Tools May 9, 1986

MTSparcl Function number = S07

This does nothing.

MTSpare2 Function number = $08

This does nothing.

Battery Ram Tools. These routines ailow the non volatiie battery backed up ram to be read or
writæn.

tl/riæBRam Function number = $09

Input LongWord Buffer Address
SF>

The.256 bytes of data ad rhe memory locarion specified by the Buffer
Address is wri¡ten to the bartery ram.

ReadBRam

Input
sF>

Function number = S0A

longV[ord Buffer Address

Jtr.c.256 bytes.of data.ad.the memory location specified by the Buffer
Address is wri¡ten ro rhe banery ram.'

V/riteBParam Function number = S0B

Data (low byte only)
Parameter Reference Number (0-255)

Data is wrirten ro rhe battery ram loca¡ion specified by the parameter
Reference Number.

ReadBParam Funcrion number = $0C

sF->

sF->

Input
Input

Word
V/ord

Word
V/ord

Input
Input

Space for result
Parameter Reference Number (0-255)

sP->

Ouçut ti/ord Data (low byte onlyt)

Dau is read from the battery ram location specified by the parameter
Reference Number.
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Cortland Miscellaneous Tools

Banery Ram Parameter Reference Numben:

$2E

May 9, 1986

$00
$01
s02
s03
s04
s05
s06
s07
s08
s09
soA
s0B

Port 1P¡inær/Modem
Port 1 Line Length
Port 1 Deleæ line feed after ca¡riaee return
Port i Add line feed afrer carriagirerum
Port l Echo
Port I Buffer
Port l Baud
Po¡t 1 Data / Stop Bia
Port I Pariry
Port I ÐCD Handshake
Pon I DSR Handshake
Port I Xon / Xoff Handshake

Port2Prinær/Modem
Port 2 Line Length
Port 2 Deieæ line feed after carriage rerurn
Port 2 Add line feed af¡er carriage-return
Port 2 Echo
Port 2 Buffer
Pon 2 Baud
Port 2 Dara / Stop Bia
Port 2 Pariry
Pon 2 DCÐ Handshake
Pon 2 DSR Handshake
Port 2 Xon / Xoff Handshake

Display Color / Monochrome
Display 40 / 80 column
Display Text Color
Display Background Color
Display Border Color
50 / 60 Heru

User Voiume
Bell Volume

System Speed

Slot I Inrernai / External
Slot 2 Internal / Exrernal
Slot 3 Internal / Externai
Slot 4.Internai / Externai
Slot 5 Internal / External
Slot 6Inrernal / External
Slot 7 Inrernal / External
Startup Slot

s0c
s0D
s0E
s0F
s10
sl1
s12
s13
$14
$15
s16
s17

s18
$19
$1A
SlB
slc
slD

s1E
slF

s20

s21
622
$23
s24
$2s
s26
s27
$28

$29
s2A
$28
s2c
$2D

Text Display Language
Keyboarä ianguige
Keyboard Bufferine
Keyboard Repeat S-peed
Keyboard Repeat Dèlay

Doubie Click Time

R. Montagne, E. Berns ú CONFIDENTIAL Ú Page 4



Cortland Miscelianeous Tools

$2F Flash Raæ

Shift Caps / Lower Case
Fast Space / Delete Keys
Dual Speed

High Mouse Resolution

Month lDay /YearFormat
24 Hour / AM-PM Format

May 9, 19E6n
s30
$31
$32

(-

s33

s34
s35

$36
s37

s3840
s41-51

s52-7F

s80

s81-A1

SA2.FB

$FC.FF

. Minimum Ram for RAIvÍDISK
lvfaximum Rarn for RAMDISK

Count/ languages
Count/ Layous

Reserved

AppleTaik Node Number

Openting sys¡em variables'

Reserved

Checksum

U R. Montagne, E. Berns T CONFIDENTIAL 
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Clock Tools. These routines allow the ciock to be set or rèad. Setting the clock rcquires that theti¡ne be passed æ an input paramter in a hex fordtl;; oorr ñ¡_;q4å;ã rãì rca¿ing rhe clocl.One rcturns time in a hèx fórmat, while the otheireturns time ina¡¡ eîCri;ó;;.
ReadTimeHex Function number = $0D

krput Word
Input V/ord

Space for result
Space for result
Space for result
Space for resuit

Input
Input

V/ord
Word

sF>

sF>
Returns cturent time in Hex forma¡.

lü/riaTimelIex Function number = SOE

Da.y of 'Week (0-6 where 0 = Sunday)
null

Yonri, (0-ll where 0 = January)
Ðuy (0-30)
Current Year minus 1900Hour (0-23)
Minuæ (0-59)
Second (0-59)

Month (9-ll where0=January)qay (0-30)
Curren¡ Year minus 1900
$our (0-23)
Minute (0-59)
Second (0-59)

Ouçut
Ouçut
Ouput
Ouçut
Ouput
Ouçut
Ouçut
Ouçut

Byte
Byæ
Byæ
Byæ
Byte
Byæ
Byte
Byte

Input
Input
Input
Input
Input
Input

Byæ
Byæ
Byæ
Byæ
Byæ
Byæ

sF->

Sets rhe current time using Hex format
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ReadAscüTime Function number = SOF

Input LongV/ord ASCtr buffer address
sp->

Reads elapsed time since January l, 00:00:00 r904, and converrs to AscII
time ouçut which is placed in the applications buffer. Note that ASCtr time
always outputs twenty characters ùi*r ttre MSB of each characrer set to a
one. ASCII time format is defîned by the format ser up in the battery ram
b.r the.co¡rol panel. Format venui the battery ram parameær vaiue is
shown below:

Date Format Time Format ASCII Time Format
m¡r/æyyffi;ss Atvf orpM
ddlnunlyy FÍH:MM:SS tuVf or PM
yylmm/dd IIH:rVM:SS tulf or PM
mrnlddlyy FIH:MM:SS
ülrnm/yy FIH:MM:SS
yylmm/dd FIH:MM:SS

0
1

7

0
I
2

0
0
0
I
I
1

V/herc: l{H = Hour
MM = ùlinute
SS = Secor¡d
Illm = Month
dd = Day
YJ = Year
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May 9, 1996Cortland Miscellaneous Tools

Vector InitÍalization Tools. These tools allow the application to ser or get the current vectorfor the intemrpt handlers.

SetVector Function number = $]'0

Input V/ord Vector Reference NumberInput LongV/ord Address
sF>

Sets the vector address for the intemrpt manager or handler specified by the
vecotr reference number.

GetVector Function number = $11

þpot LongV/ord Space for resulrInput Word Vèctor Reference Number

Ouçut LongWord Address

Rerurns wi¡h the vector address for the interrupt manager or handler
specified by the vecror reference number. vec¡o.iärii.n.. ñu*ueri: ----

$0000
$0001
s0002
s0003
$0004
s0005
s0006
s0007
s0008
s0009
s000A
s0008
s000c
s000D
s000E
SOOOF

s0010
s001 1

s0012
s0013
$0014
$0015
s0016
$0017
s0018
$0019
$00rA
s00tB
s00lc
$001D
$001E
$001F

Tool Locarcr #1
Tooi l-ocator #2
User's Tool Locator #l
User's Tool Locator #2
Intem¡pt Manaeer
COP lrianager -
Abort Manaeer
Sysæm Deair Manager
AppleTalk Inrem¡pr Handler
Seriai Commu nicâ¡ions Conroller Intemrpt Handler
Scan Line Inrem¡pt Handler
Sound Intemrpr Handler
tgnical Blanking Inremrpr Handler
lvlouse In æmrpt Handler-
Quarter Seconä Inrcrn:pr Handler
Key board In terrup r Hairdler
Front Desk Bus Response Byte Intemrpr Handler
Front Desk Bus SRe Intemrþr Handlei
Desk Accessory Manager
Flush Buffer Handler

{eybgard Micro Intemrpt Handler
One Second Inrem¡p¡ Håndler
External VGC Inærh¡pr Handler
Other U-nspecified Intèmrpt Handler
Cursor Update Handler
Incrcment B_usy Flag (for Scheduler)
Decrcment Buiy Ftig (for Scheduleí)
Bell Vector (foi SouñdTools)
Break_Vecror (for Debuggen j
Trace Vector
Step Vector
Reserved Vector

sF>
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$0020
$002r
s0022
$0023
$0024
$002s
$0026
s0027
$0028
s0029
$002A
s0028
s002c

Reserved Vector
Reserved Vector
Reserved Vector
Reserved Vecûor
Reserved Vector
Resçrved Vector
Reserved Vcctor
Rescrved Vector
ConCIol Y Vector
Ressnred Vecor
PToDOS'16 MLI Vcctor
OS Vector
Message Pointer VecOr

U
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HeartBeat Tools- These toois aliow the application to insert or delete tasks from the HeartBearqueue.

SetHeartBeat Function number = $12

krput longV/ord pointer
sF>

Installs the task specifigd bI.,h. pointer inro the HeartBeat queue. The
pointer.must be set ¡o the aädress of a task header that preced.i" tt. t"it.
The task header area consists of a.longword link pointer, count word, and
signaturj-word. The ünk pointer is mäintained bi the tool, an¿ ls sJi o a
vãluc of 500000000 if the iast is tne rasltas{ ir rh. ãu"u". when a rask is
installed, the link pointer.of. the previous task ii sËt to point ii tiri,irt
header for the. task currently beinj installed. The count word is t"r U" i¡"
application priorto instalring the tãsk, and must be mainraine¿ bt;i;há;i;.
task or rhe.application. The count word indicates the nu-uäior vËr.
ntelTuPts that must occur before the associated task is executed. For
recurring tasks, the task should reset the count word. ror tasts t¡; ..;;
æ a sofrware one-shor, the application should reset rhe couni *ð;d- 

-iñ.
rool will decrement a non zðio counr word, each vBL inierruoi.-rr,i,'.
dec¡ement resuits in a counr word of zero, the rast *ilr-u. L*ä.u,.i. "ä
counr word with a vaiue of zero will nor be decremented ¿"¡"iigl
intemrpt, and effectively ¡ets the task inacuuJuntii a non zero vaiue is
stored to the count word. Tasks are execured in native mode with g ¡it ';'
and 'x'. Task execudon should terminare with an 'Rii' ñ¡ûúîo;:- Tü;
signaturc wo{lmust be set p_4or to installing itasi, an¿ is uiè¿ uv-,rt. toor
and the HeartBeat Intemrpt-Handl_er ro checË ure inbltiri"ï*ti ¡Í.äliããtqueue. An example_ 

-9f_ 
a. HeartBeat ¡ask thar incr-emênts a location inmemory everry tenth VBL is shown below:

TasklHdr

TasklCnt

Taskl

Start
dc
dc
dc
anop
rep
longa
phk
plb
lda
sta
scP
longa
lda
inc
sta
rtl

4i'0'
2i'10'
h,'5AA5'

#$20
on

#10
TasklCnt
#$20
off
>TestLoc
4

>Testl-oc

; Space for Link Pointer
; Count word preser to l0
; Signature Word SA55A

; 16 bit'm'

; data bank = program bank

; reset the task count

; 8 bit'm'

; and incrcment an address

The following code will instail the task shown above.

Instail anop
P€a TaskiHdr/256 ; push pointer to task header
Pea TasklHdr

SetHeartBeat
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Note that when a task is installed into rhe HeartBear queue, the Hear8eat
þtemrpt Handler will.auromatically be instaüed intô the vBL Intemrpt
Irandler vector. Any handler previously installed in the VBL Intemrit
rlandler vector will.be displaceð"_ Installing a task in the HearrBeat queüe
daç¡ rcI automatically enaÞle VBL intemrpls. It is refr to the appücatibn to
enable vBL intem¡p.{. $l¡_o,^silçg rasks-a¡e linte¿ wirh simile poinrers,
the tasks should reiide in 'LocI(ED' memory. Tasks t¡at mat! us" of
s_y_s_tg*_resegrqes_should conform ro the protocol set down in the
SCHEDUI*ER ERS.

In ordcr to install a RoM based tash tweive bytes of ram must be ailocated
for use !v tttq task hcader, with rhe task execúdng a jump absolute lon! tõ
the rom based task. An example of this is shown 6elõw: '

TæklHdr
TasklCnt
TasklSig
TasklJmp

4i'0'
zí',Lo'.
h,'5AA5'

dc
dc
dc
anoP

; Space for Link Poinær
; Count word preset to l0
; Signature Word SA55A

; inicialize task count

; initiaüze task signature

; now install'JMP'to task

Jmp >RomTaskl ; jump to ROM based task

$n elgple_that shows how a program can consr,n¡cr the task header area in
RA-lvf for a Rotvf based rask is shõwn below. Noce rhar this program is run
in fuil native mode (16 bit'm'and'x').

I¡¡sailTl enûry
lda
sta
lda
sta
ld¿
Pha
xba

#$0001
>TæklCnt
#sA55A
>TasklSig
#RomTaskl

orzl
sta
pla
and
onl
xba
sta

Pea
pea

#$FF00
#s005c
>TasklJmp

#sFF00
#^RomTaskl

>TasklJmp+2
TasklHdrÆ56
TasklHdr

; now install the task

SetHeanBear

E¡rors that may occur when insralling a task in rhe HeanBeat queue include

Task al¡eady installed in queue
No signaturc in task headèr
Queue has been damaged-task signature missing during search

s0303
s0304
s0305
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Cortland Miscellaneous Tools

DelHear8eat Function number = $13

Input longrWord Pointcr
sp->

May 9, 1986

P:lgf-t_ü: task spccified by the li¡rk address from the Hear8eat Intemrpt
servrce queue.

Er¡ors that may occur when dcleting a task in the HeartBeat queue includc:

Ququc has bcen damaged-task signature missing during sea¡ch
Task was not fourd in queue

Cl¡I{eartBeat Function number = S14

Clears the HeartBeat queue root link pointcr, affectively rcmoving all tasks
from the queue.

$030s
$030ó

)
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System Death Ma¡ager. This. tool call jumps.through 
.rhe system death vector. Ar sysrem

Low!.r'gp time, a de{aul¡ system deatlr_ manãgeris.instalõd into tire syit.tn ã.utrt ;;^È;;.;ã;.
Thc default system death {n1naggr witl displãy eithe¡ a default sysæni ¿è"t¡-*ìrugã fo-iiã*;Jbt
an e¡ror code, or a user 9:{1.{ system deaih message followêd by an Jnoico¿e. The defaulr
gystem death message will display a sliding Apple be-low a centered default message as shown
below:

FATAL SYSTA\,f ERROR - )OOO(

If a system death call is made with a user defined message, the user defined message will bedispiayed startin-g-at.the uppcr left hand comer fo rhe sciËen. rire usei åiüne¿ mejsag";ãt
:î1gl jt_,.o.Tjjharactèrs. The text may be moved down bt i.b;Jãi"s ¿r*dsã-i.iüã
cnaracErs ln ne rcxL

USER DEFINED MESSACE OF UP TO 255 CHARACTERS . þCff

SysDeatlMgr

Input
Input

sp->

Function number = S15

V/ord Errorcode
LongV/ord Poinrer

Resewed System Death Error Codes:

s000i
s0004
s000A
s0008
s000c
s000D
$0015
s0017-24
$0025
s0026
$0027
s0028
s0030
$0032-53
s0100

System death erro
The high byte of 't
reporting the error
by thè tool set repo
with the low byte s

PToDOS'16 - Unclaimed intemrpt
Divide by zero
PToDOS'16 - Volume Conrol Block unusable
koDOS'16 - File Conrot Block unusable
koDOS'16 - Block zero allocated iilegaily
!roDOS'16 - Interrupt with UO shadoïiríg off
Segment Loader error
Can't load a packase
Out of memorv
Segmenr Loader enor
File map rashed
Stack overflow error
flease insen disk (file manager aiert)
Y.Tory manager error
uan't mount system sürtup volume

r
h

codes above $0100 wilt be tools specific.e error code will contain the tool number
.The low byte of the error co¿ã-is defined

ting the error. No tor¡l will report an errort ttr a value of $00.

a CONFIDENTIAL ú page 13
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GET ADDRESS Tools. These toois a¡e provide to allow an appiication to determine the
address of a parameter used by the system firmware.

GetAdd¡ Function number = $16

Input LongV/ord Space forresuit
Input V/ord Reference number

sF>
Ouçut LongV/ord Poinrer to paramerer

sp->

Pa¡ameter reference numbers and parameter size arc defined below:

(rRQ.iNTFLAc)
(IRQ.DATAREc)
(rRQ.SERrALl)

.sERiAL2)

.APLTLKHI)

(rRQ.voLuME)
(rRQ.ACTr\E)
GQ.SOUNDDATA)
(BRK.vAR)
(EVIVTGRDATA)
(NfouseSlot)
(IfOUSECLAIvfPS)
(ABSCLAÀ4PS)

Ref. #
$0000
s0001
s0002
$0003
s0004
$0005
s0006
s0007
$0008
$0009
$000A
$0008
s000c
s000D

Length
Byte
Byte
Byæ
Byte
Byte
Long'Word
Byte
Byte
Byæ
20 Bytes
12 Bytes
Byæ
8 Bytes
8 Bytes

Parameter
IRQ intemrpt FIag
IRQ Data Fiag
IRQ Seriai Port I Flag
IRQ Seriai Port 2 Flag
IRQ AppieTalk Fiag
Tick Counter
IRQ Volume
IRQ Acrive
IRQ Sound Data
Variabies after a 'BRK'
Event Manager Data
Mousc Location/Flag
Mouse Ciamps
Absolute device clamps

Further defrnirion of some parameters is provided below:

IRQ.INTFLAG D7
D6
D5
}[
D3
D2
D1
DO

I = Mouse bunon down
1 = Mouse button down on læt read
Status of AN3
I = 1,/4 second intemrpted
1 = VBL intemrpred
L =MegallMouse swirch intem:pred
), = Megal / Mouse movement intèmrpred
I = System IRQ line is asserted

1 = Response byte, 0 = Status byte
1 = Abort
| = p-esktop manager sequence pressed
I = !!qs_h buffersequencè pressèd
t=SRe
0 = No FDB data, 0 * number of valid bytes -l

IRQ.DATAREC D7
D6
D5
D4
D3
D0-2
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BRK.VAR

EVIVÍGRDATA

MouseSlot Byæ

Word
Word
Word
Word
V/ord
Byæ
Byæ
Byte
Byte
lVord
Byæ
Byte
Byæ
Bytc

V/ord Journaling flag (JournalFlag)
LongV/ord Poinær tojoumal driver (JournalPr')

May 9, 1986

A Register
X Register
Y Register
Stack Poinær
Ði¡ect Register
Processor Status
Data Bank Regisær
Emulation Fiag
Program Bank Register
Program Counter
Staæ
Shadow
CYA
MSlot

Location of the Mouse MouseSlot)
This is a flag used by the MouseTools. If
MouseSlot contains a positive.vaiue, then it
indicates what slot the mouse resides in. If
MouseSlot contains a negative value, the
Mouse has not been initialized by the Mouse
Tools.

MouseClamps lord I¡w X axis mouse clamp\tr/ord I¡w Y axis mouse clamþ'\i/ord High X ¿ris mouse clamprñ/ord Uiltr V ¿ris mouse clarni
(Note that setting the mouse ciamp values directly is nof a viable rnethod of
setting the mouse. clamps. se¡ting mouse ctarÀps correctly can only be
guaranteed using the mouse tools.)

AbsClamps V/ord L-ow X ¿ris absoluæ device clampV/ord l-ow Y axis absolute device clamp
Yot9 Ileh X ¿ris absolute device clanip
V/ord High Y ¿ris absoluæ device clamp

(rhere is no built in hrmwa¡e to clamp absolute device position within the
absolute device clamp bounds. Absoluie device drivers must be responsible
for clamping posirion within the clamp bounds.)
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Mouse Tools. These 1ooþ ge provide to interface with the Mouse. These tools will work with
both the built in Front Desk Bus Mouse or the Appiel[ Mouse. Note that the 'IniMoui.' .uff "rrii!e executed FTt .An error will be returned if a àispáici¡ o tire mouse is executed with the mousenrmwar€ swlrcned ouL

ReadMouse Function number = S17

sP->

Input
Input
Input

Ouçut
Ouçut
Ouput
Ouput
Output
Ouçut

Word
Word
V/ord

Space for ¡esult
Space for result
Space for result

High Byte X Posirion
Low Byte X Posirion
High Byte Y Position
Low Byte Y Position
Mouse Status
Mouse Mode

Byæ
Byte
Byte
Byæ
Byte
Byte

sP->

IniMouse

Input

sF->

Se¡Mouse

Input
sP->

Function number = $18

rü/ord

Returns Mouse position, sutus and mode.

Mouse slot
S0000 = Search slots for Mouse
$0001-7 = Slot Mouse resides in

Initializes the mouse clamp values to $0000 minimum and $03FF
ma.:<i¡num. Mouse mode and itatus a¡e cleared

Funcrion number = $19

Word Mode (in low byte)

Mode is set to new value as follows:

$00 Turn off Mouse$01 Set transparen¡ mode$03 Set movément intem¡pt mode$05 Ser bu¡ron inæmrpr m'o¿e
$0? Set button or moúemenr intemrpt modeqg8 Turn mouse ofl VBL IRe àctive$09 Set transparenr mode, veÈ IneãctiveS0B Set movémenr interrupt mode, ùgi Rq acdveSOD Set button intemlpr m^ode, vgt- RÞã;ù"J- -sOF set button or movement interrupt mode, vBL IRe acrive
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HomeMouse Function number = $1A

Positions the Mouse at the minimum clamp posirion.

May 9, 1986

. V/ord
Word
Word
V/ord

ClearMouse Function number = $18

Sets both the X and Y axis posirion
negadve (delta or relative modê), or to
clamps arc positive (absolute mode).

to 50000 if minimum clamps are
the minimum clamp position if the

X a,ris minimum clamp value
X a,ris maximum clamþ vaiue
Y ¿tis minimum clamp vaiue
Y a,ris m&\imum ciamþ value

OampMouse

Input
Input
Input
Input

sp->

Function number = SlC

Ses the ciamp values to new values, and then sers the lvlouse position to the
mi¡ninum clamp values.

GeMouseClamp Function number = $lD

Space for result
Space for result
Space for result
Space for result

Input
Input
Input
Input

V/ord
V/ord
\i/ord
V/ord

sF>

SF>

Word
m¡rumum clamp vaiue

Word
X &\ls ma"\¡mum c lamp value

Ourput Word
Y ¿¡xrs trurumum clamp value
Y &\,ls ITI&\lrnum clamp vaiue

Re¡ums tire current values of the Mouse clamps.

PosMouse Funcrion number = S1E

Input
Input

V/ord
Word

X axis position
Y ¿ris positionsh>

Positions the Mouse to the coordinates specified.
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Cortland Miscellaneous Tools

Se¡¡elvfouse Function number = $1F

SP-'
Input TVord Space for result

TYPE FIELD..........
O. MEMORYMANAGER
I . APPUCATON

May 9, 1986

MAIN IÞ FIELD...........
0 . Rcserved
l-FF Assigocd by ID Mauager

Ouçut V/ord Intemrpt srarus (in low byæ)sp->

Reurns mouse intemrpt surtus.

F.J:r$lll*:iËî:t3i,ffi öiï.iå:ä'å,ïiî:Ëi,åtï,îî:ffi ::ä,p.ri*#:Btags are madc up of three fields encodeci in a word paramèter. lltäta"e rh;ïl?ËËij, äüX õfieid" andlvfAIN iD field. ri,r ryp" rtru ir il;í.dîffits Lzj¿:Ã;*bìn ui,, 8-lt, and, rheMain ID in bits 0-7. The AItx ID neuli-aertniãui ,Ë.ä.1.-Th; Iri.ir rD?;rid is generated bythe ID Tas manaser. The ID Tae will aiwáyi b¡;l"g";ã wirh a non zero vaiue in the Main IDfield. Theþpe rËta i¡as n*e¿ãiiignä.ns as shown in the tabre berow:

2. CþNTROL PROGRAM
3. PToDOS
4.T@LKITS. .-
5 - DESK ACCESSORIES
6. RUN TIME LIBRARIES
7. SYSTEM LOADER
8. FIRMWARE
9.T@LLOCATOR
A- Uf.tPg:¡¡ggP
B. UNDEFINED
C. UNDEFINED
D. UNDEFINED
E - UNDEFINED
F. UNDEFINED

AI,IX ID FIELD.....
0 - SFF Defioed by Uscr

(ID S4IXX - Miscella¡eous Tools)

GetNewID Funcdon number = $20

Input
Input

Word
Word

Space for result
IDTagsF>

Output Word IDTag
sp->

g$.t passes a full r6 bir ID rag a: input.wirh the TypE deñned, as rhe onlyrclevant paramercr. The Aulin nåã is ;iliiliby the calleç and wiirnot be reassisned urtEP qunq-g_e¡_r¡; ñ;r;;räi,rJr"ren iro *-ni'u"concarenaæd ro the TypE and AuX.iDr.-l_d!, unaiti,.rùrtin! ónåä'i,iube returned toLhe caller. Note thã¡ the TYPEfi"r¿-*"tt be non zero. No¡ethat onlv ?55 ID ruF,s :u1!" assigned f"._.;iivÈeïp. If an ID cannor beassigned because ail. the.ID rags to. ,hat TVÞÉ t .ui L..n assigned, rhen anerror will be returned indicarin-g that the ID is noiãuaiiaute.
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Cortland Miscellaneous Tools May 9, 1986

DeleæID Function number = S21

Input \ilord ID Tag
sP->

llt"_çCiÞ passes the tool a full 16 bit ID tag as input with the TYPE and
N{AIN ID fields defined as the only relevant þaramèters. Any ID tags with
thc same tvfAIN ID and TWE a¡e deleted from the curenr iD tug lisi. This
tool call will not report an e¡ror if the tag is not found. It assume-s that if its
not there, that is what you wanted ¿¡nyway.

Stan¡slD

. Input
sF>

Function number = $22

V/ord ID Tag

litt:Ctþt palsls the tool a full 16 bit ID rag as input with the TypE and
N4AIN ID fields defi.ned as the.onþ ¡elgyant pararireters. If the ID tag is
active, no e¡ror will be returned. If the ID tag is inactive, an error wilibe
returned indicaring thar rhe ID tag is not available.
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Cortland Miscellaneous Tools May 9, 19g6

Interrupt Control Tools. This tool allows certain interrtrpt sources to be enabled or disabled.

IntSource Function number = $23

Input Word Source Reference NumbersF>
This tooi call enabies or disables the inrcm¡pr source specified, by the source
rcference number. source reference numbèn a¡e shown belowí

Ref. #
$0000
s000i
$0002
s0003
s0004
$000s
s0006
$0007
s0008
s0009
$000A
s000B
s000c
s000D
.s000E
s000F

Source and Action
Þ1ra Þlç K_ey board Inæmrpts
Disabie_Key board Intcmipa
Enable Vertical Blanking Intemrpts
Disable Vertical Blanking Intemips
Enabie Quaner Second Iñ¡em¡ps
Disable Quarter Second Inæmips
Enable One Seconci Inremrps '
Disable One Second Intemipts
THIS DOES NOTHING
THiS DOES NOTHING
Enable FDB Dara lntemrpts
Disable FDB Data Inæmrps
Enable Scan Line Inæmrp-rs
Disable Sca¡r Line Inæmips
Enable Exærnal VGC InÉm¡oa
Disabie Exærnai VGC Inæmipts

ABOUT KEYBOARD INTERRUPTS.....

Ih:n keyboard intem.rpts are enabted, there is no hardware enable of thekeyboard inte.mrp¡ The- fîrmwa¡e insáb . t"sLin.o the HJartBä ö.o.and enabtes vBL intemrpa. This causes rhe HeartBè;ì;;;pr ñjË;i"
be installed into the vBÜ intem¡pr vector. This tásk wiri crrãõÈ'trreî,îr* àr
the. key.board regis¡s¡ d¡rrin_g eacir vgt inærrupi.- If a key is pendine. rhe
r:! will dispatch to. the KeyBoard interrupt'hunàr.i- Jiu iñJ'tîiËä*¿rnrerupr vecror (as instaired by the rooi sETVEcroR'). sintã-trr"Hea¡¡Beat handler wiil be instailed in¡o tire VBl.-int.rrupt vector, thisprecludes the application f¡om ins talling it's own-vBI ilùË"pi rr-ài"î'ir
|ceyþoard interruþts are to be used. If kãyboard inr..ruptt are disabied, thekeyboard task is removed from the ueart¡ãt à;;;, however rhe vBL
If{up! will not be disabled.- if the applicarion öliñ.. to disabte keyboard
llfrruplr, and does nor wish to have ihe additionat overniá¿ ð? ñóïeL
llf*rp,, running in rhe. background, rhe application musr disable vBL
lntelTup.ts also. I1 no other tasks have been instailed into the HearrBeat
gleue, the addjtional intemrpt overhead.is minimar gitem:pt aspatðñeianaHea¡trlear interrupt handre:r which onlt in;;menm'ìi,. ú.r.ï"nì ùeror"rcturning).
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Firmware Ent¡¿ Tools. This tooi aqoî9. the Applel[ emulation mode enory points to be
supported fr.om full native mode. This tool will preserv-e thè state of the dara bank ánã aitect page
reg:ste.rs grior.to dispatching to the firmwarc eritry point. During rhe execurion of t¡e nrnrõJe
task, the data bank and di¡ect page registers are sèt io a vaiue of-zero. The data bank and diréci
page rcgisters are restored on rerurn from the firmwa¡e enory point

FWentry Function number =.S24

Input
Input
krput
ktput
Input
Input
Input
Input

\ilord
Word
V/ord
V/ord
Word
'lMord
tû/ord

V/ord

Space for result
Space for result
Space for resuit
Space for result
Accumulator at entry
X Register at enty
Y Regisær at enbry
Emulation mode enury

Processor stails at exit
Accumulator at exit
X register at exir
Y register at exir

(low byte only)
(low byte only)
(low byte oniy)

point (16 bits)
sP->

Ouçut
Ouçut
Output
Ouput

V/ord
V/ord
Wqrd
Word

(low byte only)
(low byte only)
(low byte only)
(low byre oniy)sF>

This call dispatches !o rhe specified emulation mode enury point with the
rcgisten set to,the vaiues pæled to qhe tgol æ lnpgt on rch¡in, r¡.,.giræ,
contenß rcsulting from rhe enury point dispatch ilitt be passed, on the itack.
Note rhat oniy the least significanr byte is relevant on th'e register input and
outpuL

\
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Cortland Miscellaneous Tools May 9, 19g6

Tick Count Tool. This tool allows caller to rcad the cur¡ent vaiue of the tick counter.

GetTick Function number = S25

Input LongV/ord Space forresult
sp->

Ouçut LongV/ord Current value of Tick CountersF>
PackBytes. and-UnPackB.ytes Tools.. PackBytes and UnPackBytes provide for the packrng"
and unpacking of any data, but is ususaliy used for graphic images.

PackBytes Function number = 526

Input
Input
Input
Input
Input

Ouput V/ord Number of packed bytes generated

Space for result
Pointer to pointer to start of area to be packed
Poinær to a word containing size of thê area
Pointer to start of the oupuibuffer area
Size of the ouput buffef area

PrcPî : POINTER;picsize : POINTER;
: POINTER;
: POINTER;

V/ord
LongWord
LongWord
LongV/ord
V/ord

sF>

sP->

ppon complFrion of the cail, the pointer to the area to be packed is moved
lorward to rhe next packable byte, and the size of area pointed to by the
second input paramerer is reduced by the number of'bytes traversed.
l nercÌore-, packrng_data and wririns it to a füe could be accomplished using
code simila¡ to t¡JpeSCAL code slegment thar follows: 

--- -'

Function packbytes I VAR
VAR
buþt

: TNTEGER; EXTE*'Ñâî1

picsize:= S7Dffi;
bufsize := g40A;
REPEAT

howmuc h : = P ac ldy tes ( p i c p t,p í cs i z e,b ufp rr,b ufs íze ) ;
__ wrye (f,bufptr,howmuch-); -

LiNTIL picsize=0

{norc: tf large enough, could require but orc call}
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UnPackBytes Function numbèr = $27

V/ord
LongS/ord
Word
LongWord
LongV/ord

Ouçut V/ord
sp->

Function unpackbytes (

VAR
VAR

: INTEGER; EXTERNAL;

May 9, 1986

Space for result
Pointer to the buffer containing packed data
Buffer size
Poinær to pointer to area to unpack data into
Pointer to word containing the size of the area
to contain the unpacked data

Number of bytes unpacked

ktput
krput
krput
Input
Input

sp->

]ipon completion, the pointer t9 the- unpacked data is positioned one past the
last upack{ bytg and the size fo the a¡ea is reciuced by the åmount
unpacke9. .Thercfore,_rhe following PASCAL code segmenr could be used
to unpack data from a file:

bt{ptt
bufsize
p¿cPtr

PrcStze

POINTER;
POINTER;
POINTER;
POINTER;

mark:= 0;
picsize:= flD00
bufsize:= $4ffi;
REPEAT

[í.e. start ofrt@

{note: if large enough, could require but one call}

read,(f,buþtr
bwmuch : =
¡nark mark howmuch;

UNTIL (Qticsize -0 or eof(J) ); Ieof

UnPaclEytes buþt,bufsEE,Picptr,ptcsQe( )

) test TN c4se ofba¿ data]

The packed data.is in rhe fgrm 9f 1 byte containing a flag in the fust 2 birs
and a counr in rhe remaining 6 bi¡s,'followed-by-one oi more dara byte;
depending on rhe flags. Theii description is as foilows:

99III$I ' 
({IIII-X : 0 ->-63) = 1 r_o 64 bytes fouow - unique

91IIIIII ' 
({IIIII : 2,4,s oí 6) = 3J,6 ori ,rpããt, or neiiiyte19IIIIII' (IIIIII, 9 -' q1) = I tó æ'ep.äs oi;.*i?6ií.;

I 1XXXXXX : (XXXXXX : 0 -r 63) = 1 þ 6+ reþàæs or neit r-úvì.
taken æ 4 bytes (as in '10'câse)
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Y:S:1 - YLqqï lets you manipuiate bytes in 1 lqng of bytes. The basic operation is tha¡ of
searchrng a destina4ol.,tgillgl a,Ffget sgng, -9 if fotind,.rcplacing it.with a iàptacem.nti-u.urg
The end of the destination stng, if tht string-is shortened,'is pããd;ã *ititîpu¿ character. If rhe
:ttinq is elongated, Characters a¡e truncatedoff of the en¿. 

- 
Speciár ruiãi ìJ uo* va¡ious ãtni,functions are defined beiow.

Munger Function number = $28

LongV/ord
LongWord
LongV/ord
'Word

LongV/ord
Word
LongV/ord

Pointer (destptr)
Pointer (destlen)
Pointer (targptr)
Inæger (targlen)
Pointer (replptr)
Integer (rcpilen)
Pointer (pad)

Pointer to poinrer to the rexr ¡o be manipuiated
Pointer ro number of byres to manipulaie

-Pgrnt.er 
to:Frng to be iearched for'from desprr

Number of bytes for targpcr

SgtnF to ¡$ng to replace when targpr found
I.umber ot bytes for rcplpr
Character value to pad ih'onened input with

Input
Input
Input
Input
Input
Input
Input

sP->
'Where inpur is:

desçr:
destlen:
tafgpE:
targien:
rcpiptc
rcpilen:

Updaæd þ one past end of any replacement
Old vaiue rcducêd by bytes siannè¿ across
Number of bytes paãaeä (or tnrncated) 

-

Munger: Z,ero if targer found, negarive if nor

Special cases:

if targptris 0, the subsring of length rarglen is repiaced by the replprstring.

If targlen is 0, replptrs string is inserted ar destpr.

If replpr is 0, desçtr is updated to past the end of the match of the targprr string.

|!,re9li9n is 0, (and replpr is.not) the targpr string is deleted rather than repiaced(since the repiacemeni shng is empry).

There is one case in which mun-ger performs a replacement even if it doesn,t findall for the tareet string.. If the désçtr string iL i;Ë .-";;t ir ãi-tiri't.ã1":i'iiä åfthe targptr sríng, then-the de'iù;õi;g ìs totaily repraced by the reprptr string.

pad:

And ouçut is:

. despn
destlen:
pad:
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Function munger

May 9, 1986

( vAR
VAR

VAR
: INTEGER; EXTERNAL;

despn
d¿-slen

targlen
replpt
repllen

tøgpt

PAD

POINTER;
INTEGER;
POINTER;
INTEGER;
POINTER;
INTEGER;
INTEGER;

{segment to replace a word in lower case with it's upper case equivalent}

natne:= 'robert irwin eagle toranoga marcia houdini berns';
/;= ¡B¡ (name);
i : = munger( name, I,'eagle' J,'EAGLE',5,p) ;

{upon completion, i is 0, p is 0, and natne is 'robert irwin EAGLE
tonnaga marcia houdini berns')

Interrupt Enable State Tool. This function reurns with the state of ha¡dware intemrpt enable
states for intemrpt sources that can be conroiled by the miicellaneous tool se¿ -
GetlRQenbl Function number = S29

sF->

Ouçur
sF>

D8-15
D7
D6
D5
D+
D3
D2
DI
DO

Undefined

I = lleyþoar{ inremrpts enabled
I = Vertjcal bianking-inrerrupts enabled
I = Quarter second iírtemrpti enabled 

-
I = One second intemrpts ênabled
Reserved
I = Front Desk Burdata intemrps enabled
I = Scan line intem¡pß enabled'
I = External VCC in-terrups enabled

result

lVord Status of hardwa¡e intemrpt enables

Status in returned word is defined below:
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SctAbsClamp Function number = $2A

for ¡esult
for ¡esult
for result
for result

May 9,1986

Input
Input
Input
Input

V/ord
ìù/ord
Itrord,
Word

Function numbcr = $28

X a¡cis minimum clamp value
I.rir ma"rimum clamþ value
Y ards minimumclamf value
Y a,ris lnt¡ximum clanip valuesp->

Sets the clamp values for absoluæ devices to new values.

GetAbsQamp

Input
Input
Input
Input

sp->

Ouçut
Output
Ouçut
Ouçut

sF->

ï/ord
lfford
V/ord
\Ã/ord

rü[ord

V/ord
\¡/ord
Word

Space
Space
Space
Space

I *ir minimum clamp value
{ *is ma"r,imum clamp vaiue
I r*is minimum clamf value
Y ¿ris m¿rimum clamþ vaiue

Rcturns the curænt valuæ of the absoluæ device clamps.
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Miscellaneous Tool Set Error Codes

May 9,1986

s0000
s0301
s0302
s0303
s0304
s030s
s0306
s0307
$0308
s0309
SO3OA
s0308

(-,)

r\o Error
Bad Input Parameær
No Device for lnput Parameær

!æk is already i¡i Heanbeat queue
No signature in ask header was detected during insert or delete
Damaged queue was deæcted during insert or déiete
Tæk was not found during deleæ
Firmwa¡e Esk was unsucðessfut
Detected damaged HeartBeat Qucue
Anempted dispatch o a dcvicc that is not connectcd
Undefined
IÐ ug not available
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Cortland Misceltaneous Tools

Summary of functions within the Misceiianeous Tool Set

Function Number

May 9, 1986

$01
$02
$03
s04
s05
s06
s07
s08
s09
soA
s0B
s0c
s0D
s0E
s0F
$10
s11
s12
s13
s14
s15
si6
s17
$18
s19
slA
slB
slc
slD
slE
SlF
s20
s21
$22
$23
s24
s25
s26
s27
s28
s29
s2A
s2B

1

)
3
4
)
6
7
8
9
r0
11
L2
13
t4
15
r6
L7
18
19
20
21
11

23
24
25
26
27

5t

28
29
30
Ji
5¿
33
34
J)
36

38
39
40
4l
42
43

Description
MïBootlnit
MTStanUp
MTShutDown
MTVenion
lv{TReset
MTStatus
MTSparcl
MTSparc2
WriæBRam
ReadBRam
V/riteBParam
ReadBPa¡am
ReadTi¡neHex
WriteTimeHex
ReadAscüTime
SetVector
GetVector
SetHea¡¡Beat
DelHea¡tBear
Cl¡HeartBear
SysDeatirÀ4gr
GetAddr
ReadMouse
lnitMouse
SetMouse
HomeMouse
ClearMouse
ClampMouse
GeMouseOamo
PosMouse
ServeMouse
GetNewID
DeieæID
SaruslD
IntSource
FWenry
GetTick
PackBytes
UnPackBytes
Munger
CetIRQnbl
SetAbsClamo
GetAbsClamþ

ERROR CODES
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