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L e — ————— [ _ - —_ —

t on diskette,lt m s¥ have been written§nder use
must

{, Source code

The scurce code has tobein DIS/VAR 80 forma
51 the instructions and/or pseudo instructions which are mentioned behind pos, 2.

corrospondend to the following linel
{ AEEL INSTRUCTION SOURCE OPERAND, DESTINATION opmung;

The use of the LABEL field is optional, 1t begins in the first charadfer postion of the sgeree
record and extends to the first blank, When the labelis omitted, ¢ '

must contain a blank, The 1abel field consists of a syabol containing up to six charactefi
first of which must be from A-2, The lab el must be followed by a blank, This makes thep
fig!s a maximum length ot 7 characters {incl, blank}, Rows eonsisting only of a label §

idmited, Fer program only up to £99 labels are allowed, §
In the OPERATION field only the use of the instructions/ pseudo instructions named u r pos.2
i« valid, It must be followed by & Dinimum of 1 blank, It's maximum lengthis 6 chargqgters
inel, the following blank(si, '

the

Source operand, destination operand and/or operand only can bé used, according'y
requirements of the particular instruction and addressing-modes {pos. 3).They pust by
by & minimum ot 1 blank of an asterisk, The rest of the source record canbe used for §

putting an asterisk into the first character of a source record makes it becoms 2
record, Whole of the record then can be filled with commandsor b N

Hexadecimal integer eonstants must be preceded by a greater than sign(>), Ilulm' Pinteger
constants don't need a special identification sign, The use of hexadecimal or decimal &
constants is optional if no special instruction t to use hexadecimal &ﬁﬂ!tlﬂti- 5 2

L o

Using an ‘END’ instruetion at the end of the source code is not valid and will release
message, ﬁ

when the use of a label during addressing is valid, this label may not be changed bY
wddition like, for example, '¢1' or '~58*, During a profram it's only allowed touse 2 labelgor

addressing for up to 1300 times, v

Reis-Ware Computer Products . | %

i. Vvalid instructions or pseudo instructions:

- 2,1 List of instructions

inst. Format Inst. Format fnst. Format Inst. Format Inst. Format

ABS ¥ COINC 1 DEC v EXIT 111  RTN 111
ADD I CONT I1% CECT v FETCH ' RTNB 111
AL - I o} v DINC Vv FMT VIl RINC 111
AND !  DABS v DINCY v GT 111  SCAN 111
B 11 DADD I DINV v H 111 SLL I
BACK 11 DAND 1 DIV 1 1/0 | SRA i
BR v DCASE v DMUL I INC v SRC 1
8BS v DCER I DNEG v INCT Vv afL I
caLl | § DCGE 1 DOR 1 INY v 5T 1
CARRY I1l  DCGT 1 Dol 1 MOVE vi SUB I
CASE v PCH 1 DSRA | MUL I CUGR 1
CEQ I pCHE 1 DSRC 1 NEG v XGFL vill
CGE 1 DCLOG 1 DSRL. I CR ! XML I
CGT 1 DCLR v nsT 1 OvFE i1} XDOR I
CH I pcZ Vv pSuUb I PARSE 11
CcHE 1 DDEC V DXOR 1 PUSH V
CLOG 1 DDECT v EX 1 RAND i1
CLR v DD1IV 1 EXEC JII RTGR 111
2,2 Pseudo instructions:

BYTE 1X TEXY - IX coPyY IX WRITE Vil BIAS Vil

/
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, Addressing modess

il

.:, __]rr .

1 General information: . |
Rdressing the VDPERAM, the

| ) “ . When 1 ,
v'g possible to address the VDP-RAM and CPU-RAM/ROM psses don't need Rspecial

npeaddress must be preceded by a V' sign, CPU-RAM/ROM=a
dentification-sign, w

L,

1,2 Direct addressing node!

. vl %
v '-ii
n this mode it's possible to address the ‘UDP-EAH and the CPU-RAMIROM by writing tIF '@’-sigh
,etween the 'V'=sign and the VDP-addrass or in front of the CPU-adgress,
zamples 5 ‘
(1 Bytely .
ABEL CLR @>8354 sets address 38354 to 0 _
- INC  V@>1000 adds [ to the value in VDP-RAM rﬂfﬁ! >1000
: \ddressing by use of a label {sn't valid, for it is not mﬂ:h to address the GROM/GRANSReMOrY
n this mode, o -.
T-.
n
1.3 Indireet addressing mode: . | m; -
¢ to address the VDP~RAM and the CPU- M by writing | "'-iig'n

_ 'n this mode it's possidl

' ystween the V*—sign and the VDP-address or in front of the CPU=-address,

'ﬂ

- Zxample: o 3 _

contentsof the addresg vhich is found

LABEL CLR £>83354 sels the
CPU-address 8354 %o 0. g B e
DEC VE>B354 substracts i from the contents f the VOP-RAM -

vhich is found in CPU-address w354, »

¥ R
Addressing by use of a label ien't valid, for it is not possible to lddrﬂl ths GROM/G g memory

in this mode,

1.4 Indexed addressing mode: Y |
p-RAM and the CPU-RAM/ROM by using an @ dex, The
indirect, - |

In this mode it's possible to address the VD
direct addressing mode is as well allowed as the

-

- ]

GPL—ASSEMBLER

Example:

8>0005(@>8334) sets the contents of the address you get by
adding the index to >8324, te 0.

LABEL CLR

INC $5(@.83354) adds 1 to contents eof that address you
found in the address ycu gel by adding the
index to 28354.

DEC V32>1(838354) subtracts 1 from that VDP-RAM address you

found in the address you get by adding the
index to 2»8354.

Addressing by use of a label isn't valid, for it is not possible to address the GROM/GRAM memory
in this mode,
3.5 Immediate operands:

Depending of the instruction in front, the use of byte or word operands is valid, 1f the use of
more than 1 operand (s allowed, they have to be seperated by & conma,

Example:
LABEL BYTE >A,15,1,>2 or
BACK »>2 or
AL, 32 or
DST @>8354,>1234
Ixceptions:

The instructions B, 'CALL®, ‘BR’' and *BES® are jump or branch fnstructions duri the GROM/GRAM
memory, For these instructions this immediate addressing is compar to the direct addressing
pode {pos, 3.2) o1 the VOP or CPU memory, For this reason the immediate cperands must be

preceded by the 'Gé'—sizns,
The immediate operand also canbe a Jabel which isused In the program, In this case the

declarations in pos, 1 had to be mentioned,
Example:

6820010
G@108

LABEL CALL
b

ort

GeLABEL1
6@>320
Ga>e010
GRLABEL

LABEL CALL

CALL

LABEL1 RTN

1
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{, Instruction formats: 4
4

¢, Format Il : . _:
r g

form: instruction destination operand, source ocperand

The addressing mode of the destination aﬁd sour s operand is op the direct, indiggect or

indexed addressing mode, -
4

Example:
LABEL ST @>B3SE, $2(@>8354) moves one byte of the Gontents of the -
address you get by adding the index to
»82354 to location 8358
4,2 Yormat IL

Form: instruction immediate operand {1 brtﬂh

Exception: The instructions B and CALL (see pos, 3,3)

§3Yormat I
Form: instruction

The use of a operand is not valid,

Example:
LABEL SCAN e
RTN ,
"" ’ﬂl'llt N: f'-tfnr.'

see the exceptions on pos, 3,5

45 Format V.
W

form: instruction destination operand ' 3

X

The addressing mode is optional the direct, indirect or indexed mode,

Examplel

sets the contents of the address you found 1n B354
to O (1 bytel.

LABEL CLR $>8334

Reis—Ware Computer Products )
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4.8 Format VL

Form: instruction number BYTE TO destination operand FROM source operand

The number of bytes to move ¢an be given in the direct, indirect or indexed addressing mode or
as an immediate operand (1 word}, Pos, 3,1 hastobe menticned, Destination andsource
operands can be addressed in direct, indirect or indexed addressing modes,

Examplet
LABEL MOVE- >000: BYTE TO €>B354 FROM $>2(8>8300)

Further, the following addressing modes are possibies

gource and destination operand: It is possible to address the GROM/GRAM memory either in the
direct or in the indexed addressing mode {indexed mode only over CPU-RAM from »8300 to >8IFF),
The 'C’ character must precede the address, Naming this address by a label which must have been
used in the prograo s possible, In this case, you had to mention the declarations in pos. 1,

Only the destination operand: Using this operand allows you to address the VDP-Registers too,
In this case the characters 'VR' must be preceding the VDP-Register nunber,

Example:

LABEL MOVE 0001 BYTE TQ VR)>01 FROM G8LABEL](#:8320)
MOVE @>8320 BYTE TO v@>100 FROM GRJE020

RTN
LABEL1 BYTE JEO

4,7 Toraat VI

FMT is & special instruction to display charcters at the screen, It's interpreted by a special
interpreter in the console, Therefore it's only possible to set the FMT instructions by using

the instructions BYTE, BIAS, WRITE TEXT in the following way.

Horizontal string display at the screent
In this case the instruction is BYTEQ

Purther on, the string length of 1 must be added to this value, The maximum lengthof a string
is 92 characters, In this case the instruction had to be BYTE 3! or >1F, Thisbyte must be
followed by the string, which shall be displayed at the screen, This string can either be
detined by using the TEXT instruction in the next source record or by using the BYTE instruction
in the same and/or the next recordis), When using the TEXT instruction, the string expression
had to be in"™ signs, For string display only the ASCII characters from 32 to 127 are valid,

So thers are two different ways to display the string ‘TI-99/4A’ horizontal at the screen:

eithert LABEL BYTE 7
TEXT *TI-99/4A°7 |
or? LABEL BYTE 7,84,73,45,97,57,47,52,635

M
Reis-Ware Computer Products Page 9
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Vertical string display at the screen ‘f Setting loops:
i ;
This is comparable to the horizontal display, Only the value, to'WRiich the siring Ientilf1 has [ Stltii.ﬁ: value to which the number of loops~1 must be added is 192 or >CO, The mazimum number
to be added ssnot O tut 32 or 220, This means the last example tgbe as follows: — . of loopais 32, Aloop ends while setting a value of YFB or 251, followed by that GROM/GRAM
| i address, at which the Joop starts again,
eithers LABEL BYTE 39 B -
TEXT *TI-99/4A¢ o . o4 " Examples LAPEL BYTE >C1 3 2 loops
ors LABEL BYTE 39,84,73,43,%7,57,47,52,65 P~ :
. P .
. .
- . - V. YIE > B.>01,212 3End this loop and start the repetition
Horizontal or vertical character repetation at the screen: B : voune $at GROM/GRAM address >0112. After the
" 7 $2nd loop further on in program.

These cases are also comparable to string dis'ﬁhy. Only the ¥klue to which the
repetations~] must be added is 64 or >40 for horitontal and 868 or, )60 for vertical dis
character which shall be repeated can be defined by using the BYE or TEXT instructi

Examples: rf: | q%“

—_———— e+ —mm. amams

GPL—ASSEMBLER

Fixed setting of row and column in which the display shall start:

Starting value to set the row is )FE or 204, followed by the new row number, To set & new
column, this value is DFF or 255, also followed by the new row nyshber,

either: LABEL BYTE B3 repeats the letter 'Ab 20 tiues horiz@tally

TEXT A " e ' Examples
or: LABEL BYTE >33, >41 ¢ . SR
ands ’ # L ABEL BYTE >FE,7A tcets display start to row 10
aither: LABEL BYYE >73 repeats the letter 'A®' 20 times vertiéhlly — LABEL BYTE >FF,>0 tgets display start to column Q

TEXT 'A? ‘. e
ort BYTE 115,63 .ﬁ o ’.ﬁ;‘ Setting of screen offaetl

g For setting of a new screen offset, there a two ways, One of this is the direct way, In this

Relative setting of that row, in which the display shall start! %

In this case the starting row of screen display wili be set dtp!ndln‘i on that row, that
the last, The screen has a maximum ot 32 rows, of which only the first 24 are v
Starting valus for this setting is 128 or >80, To this value the following diffcrence mirst be
idded: new row minus old row minus one, For example the actual row is the row 0 and

-— el

way, the new offset (max, 205 or OFF) mustbe set after a value of 252 or >FC,

Exanmpl e:

LABEL BYTE >FC, >80 tecreen of fset will become 96 or >E0

The other way is to set a CPU-RAM address, in which the offset (1 byte) is to be found, Setting

start in row 10, In this case you had to add the difterence from 10=0-1:9 to )20,
’ ' el " of this CPU address can be in the direct, indireet or indexed addressing mode, The pseudo
The corresponding instruction would be like this: ﬁ.d b4 instruction BIAS had to be used in front of that CPU address,
LABEL BYTE 289 changes from row 0 to row 10 ;é . - Exanpl el
_— t - LABEL BIAS €)8354 tthe screen offset is locatet in
Relative setting of that column, in which the display shall start; .": _ $CPU-RAM address 28354

This case is comparable to the setting of a newrow, There are only two differenc . The
starting value is not >80 but 180 or PAC and it is possible to display whole of the 22 ﬂ?}lﬂﬂ!

Horizontal string display at the screm directly from CPU-RAM/ROM,.

Further on it is possible to display a 1 to 27 character long string, whichis tobe found in

it the screen, bl ,
| the CPU-RAM/ROM, at that screen location, which is set, This is possible under use of the
Example: i __ __ tollewing instruction:
ri .
1. tring length-1 (max. 26),
. , TI€ x BYTE FROM source. x means the string o )
LABEL BYTE JB1 changes from coluan 0 to column 18 4, WRITE The source operand can be addressed in
| indirect, direct or indexed mode,

M
Page 11
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Ending FMT. CopPY:

" {n every source code pregram part ong COPY pseuds instruetion is allowed, So the particular

source ¢ode parts can be linked during assembling, This pseudo instruction had h:_ be in the
tast line of a source code part, None line may follow this pseudo instruction, or it will be

irnored, The file name has to be in quotation marks,

trustions

F2 B

, A

=0 -
The way back from FMT to GPL-interpreter requires the followtigs

LABEL BYTE >FB 8

Notice! Example: LABEL COPY *DSK1.PARTZ

5, How to load and start the GPL-ASSEMBLER

Example for a small FMT=routine; - . A .
N S A - 5.1 Required equipment!
LABEL  *HT lesds to the FHT=Interpreter Y1-99/4A and Editor/Assenbler or Extendet Basic module
BYTE JFE,12 set row 12 ., g - ¢ 39K Mewory expansion
BYTE JFF,>3  set column 3¢ T : . lrﬂiﬁkdrivan
BYTE 4 horizontal display of a 3 character long string, . . PIO interface
TEXT 'T1-99' starting at row 12, column 3 + optional | printer with RS232/PIU inter ‘
BYTE FB end vith FMT and back to the GPL-Interpretery
,i g 5.2 Loading the program:
4.8 Format VIIL - "_i . — - insert the E/A or XB module into the mudule slot and turn on the
? % < ibed in the manual
The XGFL instruction must be followed by a code, Valid codes are from 214 = 21F, 538 = >3F, >F0 _ :ﬁiﬁ:ezﬁ:zdf::-;is:m;‘n opticn 3 ("RUN PROGRAM FILE®)
- 74 and >FC - OFF, & ' - type in the filename DSK1.GPLASS and press ENTER
_ - g — - under use of the XB-module the programm loads automatically vhen the
Example f — GFL~Disk is §n drive | and XB has been selected for the first tinme.
- " ' Another vay to load the program from XB is to type *RUN DSKI1.LOAD® and
LABEL XGPL 14 or ‘ then pressing ENTER |
XGPL OFF or $: : = The programs starts automatically. Pressing ENTER selects the wmain menue
XGPL 254 e
4.9 Format IX: - ! '__?-_-'-. .3 The main menus.
g tr. : " *
This is the description of the pseudo instructions as far as they had not been described during .
the other fnrmats, — The niin menue looks as following:
43 —
YTE: 4
B - e 1 Source code name
_ : .
With the help of this pseudo instruction it is possible to define DATA ranges, header ete, | ggﬁ:;: t;:v:l:a:ur
Notice position 3,5, | L _ 1=DIS/FIX B0; 2=PROGFILE
TEXT: | . :?, . ‘ - Start addresse
. o e o
it is possible to use this pseudo instruction as described inpos, 4,7, Further on{l.is P . . f 1Mo gource code
passible to define DATA ranges, which contents consists of text, In this cases it ls not — The 15t question requires the file name and the name of Lie
necessary toset a length byte in front of the string like described in pos, 4.7. B Examplet  DSK1.PARTI
m or ' ’ l Il —
- " Reig-Ware Computer Products Page 13

Reis—hare Computer Products AN




CGPL—ASSEMBLER

—_— —— e ——— —mn ——— — —  —— kT _— - ——

r—

The 2nd question requires the same answers for the objeet c¢
pither on diskette or printer, The maximum length for the

characters,

Be and options of a geinter is 22

v .-
Example: *
i1 .
DSK?1.0BJECTCODE or ok '+ L
P10 or : )
RG232.BAs9600.DA=8 . it

Only if a disk drive is selected for saving the object code, the guestion for the saving format
is interesting, When RS232 or PIO is chosen, the output s allways in FIX 3&301- mat,
Nevertheless, one of the both options must be chosen in that sase, 1{ another valug then 1" or
»90 had been used, the program switches automatically back to the start of the o)

all menue questions had bren answered,

Finally there is the question for the start address of the objeet code in GRO AM, The

start address, If a program starts o, g. atstartaddress »i1FF0, the maximun # memory

space for this GROM/GRAM is 210 or 16 Dytes, 1{ the object code will become lon
there will be an error report and assembling stops, Further th.;rl will be a disp

actual program length,

paxizum length tor one GROM/GRAM is 22000 bytes, This length will be found uﬁtpmdhg of the

o1 the

8.4 Error reports. e
¥

If the assembler finds an error, thers will be displayedan ﬁﬁr messagze at the
consists of the source record number in which the mistake had been tound, and )

These codes have the following meanings: 4

ren, it
errQr code,

.3 |

0 600 label had bean set or one of the instructions 'Br, 'CALL?,
had been used in connection with a label for more then 1200 tiggs .

1 a mistake in the COPY fnst. (filename too longy no quotation ks etc.)

2 jneorrect instruction (too many blanks, a blank line has been «ied,

incorrect addressing mode, mistake by typing an instruction et

branching te a not existing label F.

wrong number {too big, no seperation by comma etc.)

not valid label or branching address (too long; wrong startingggharacter

etc,) |
& branching to an address vhich is outside of the used GROM/GRAM Fange

(only when using BS or ER)
7 GFi.-program leaves boundry of a GRUM/GRAN (O1FFF, >3FFF, JSFFFgUo7FrF,

>SFFF, >BFFF, >DFFF or >FFFF) (assesbling stops)

5! or 'B

o L

un

8 a label has been defined twice - RF

*

5.3 Xnd of the program. -
Sl ﬁiﬂ r

At the end of the assembling, the length of the assembled program will be displayed at the
screen, lf using a printer, there will be a question tor the sort of paper in uselsingle sheet
or endless!, if not, it's possible to switch back to the beginning of the main menue by pressing

EITER, Pressing FCTH 4 switches back to the E/A module and FCTH = returns to the master title

SCrern, é

: .
Page 14
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PART 2: CPL-DISASSEMBLER

1. Required equipment:

TI-59/74A
+ Fditor/Assembler or Extended Basie module

+ 92K RAM memory expansion

+ | disk drive
+ {1 printer with R§232 or PIO interface {optionall

Using a 'pi-inter, it's recommended to select the American character set and to switch off the
paper end signal, before loading the GPL-disassembler, These funktionsare not implemented to

get the best compatibility between the ditferent printer models,

2, Loading the program!

~ turn on equipment and console as discribed in the manual

- insert Editor/Assembler or Extended Basic module into the madule slot

- gelect the Editor/Assembler option 3 'LOAD AND RUN

- type {n the filename DSK1,8GPLDIS and press ENTER

« ysing the XB module, the program loads automatically if the GFL diskette
is in drive § and XB is selected, Theprogram also may dbe lnaded by typing

*RUN DSK1,LOAD" and pressing ENTER,

3. Function keys:

|

-~ FCTN 4 = tack to E/A module (not with XB)
- FCTN 8 = back to 2nd sub kenue (only possible at the end of disassenbling).

Both, the options which had heen selected in the main~ and in
the {st sub menue, and those DATA ranges and subroutines ¢ontaining

FETCH routines will be preserved. Disk file names will be incremented
by one.

e« FCTN 9 = hack to main menue

- FCTN = = back to the master title screen
- disassemhling can be stoped/ continued by pressing any key

Page
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4, Main menuel -
Output device; B
1) DSK1 _
2y vVeH v .
3} Screen '

¢ X Y

Precsing cne of the keys 1, 2 or 3 selects the corresponding out .d'l‘l'iﬁl. -
Sehctﬂfg "1~ displays the question "NAME 7" at the screen, eXp@ ting the i.npu_t of ilename,
cuch as "SOURCE COIE for example, For this disassembler only under diskdrige 1, you
needn't type “DSKL," in front of this name, .
Selecting *2* displays the question *FRINTER OPTIONS® at the sggeen, expecting the : put these
optinns, like *PIO" or *RS232,BA=9600,DA=3" tor example, The next question asks, wi ther single
sheet or endless paper 15 in USE, ¢ R

15t sub menue! L

®
Read froam: y E
1) CPU RAM 2 ¥y
2) VDP RAM = S TNERA
3} GROM 'L W

Pressing one of these keys selects that memory range, in which the GPL-programm Chat shall be
disissembled, is to be found, Normaly this is the GROM range, Nevertheless it is polible to

diszssemble GPL-programs, which had b ‘
next question asks, in which GROM the GPL-program had been, before reading it out !

are built into the console and GROMs 3 to 7 are built into nodules, The GPL~disassel

to know this, for this is the only way to calculate some jump addrasses correctly,
o
ind sub aenuel :g

o

ICROMs 0 to 2
hler needs

This is the question for start and end address {hexadecimall of the program, which
disassembled, . o

‘ R -
: lb -

—

Ty

ird sub mermae:

This is the question for the disassembler options, you want to get thot when diskd 1 had
been selected), Possible options arel , T -
>,

1) displays each byt}. found in memory, as hexadecimal integer constae 1

2) displays mnemonie¢ ¢ode

3) quick-overview of memery contents, Displays the ASf:II—:mra cters
correspond to the memory contents, If they are not displayable, an
will be showr, This option is interesting, for example, to found som

special strings etc, in memary,

Reis—Mare Computer Products : - 3 Page 16
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It aptien 2 had been selected it is passible to define up to 3 subroutines, containing & FETOH
instruction (see pos, 5, Further on it is possible to define up to € ranges containing DATAS
(see pos, § too), There will be no disassembling of these DATA ranges,

%

5, General information:

If a “G" character is preceding an address, a GROM address is meant, [t the character is a*Vv",
the address is in VDP-RAM, and if "VR" is preceding an address, a VDP-register is meant, tune
preceding character means a CFU-RAM/ROM address,

To get best results, the mnemonic code had to be checked step by step, whether the disussemble
program partsreally had been instructions, or if they only had been DATA rances, For examele,
if an instruetion is "MOVE 20003 BYTE TO GX8500 FROM Q2 8600", then the GROM addresses 28807
26607 only contain € bytes of datas. To disassemble these £ bytes wouldproduce incorrect
mnemoni¢e instructions,

further, subroutines had to be evaluated, whether they contain a FETCH instruction or not, [
they do, the byte following the subroutine czll, or if there is more than one FETZH instruction
in the subroutine, the number of bytes corresponding to the number of FETCH instructicns 1n the
subroutine, only contain datas, Only the byte following now is an "instruction byte* again,
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