cartridge thinking you would have 4K

of RAM in which to write Assembly
Language programs, you may find yourself
a bit disappointed. In order to write in
Assembly Language, you need an
assembler, a program which takes your
assembly statements and converts them
into the machine code the computer can
understand. The Line-by-Line Assembler
that comes with the Mini Memory only lets
you assemble one line at a time, until you
have written your program. And even this
simple assembler requires Mini Memory
to run in, so you won’t have all the RAM
to use for your program. There is, how-
ever, a remedy for this limited memory
problem, which we present in the form of
the Mini Memory Relocator.

This program will let you move any pro-
gram in Mini Memory from one location
to another. You may ask ““What good will
that do, when the amount of memory
space is still small?”” First, it will let you
make use of the space taken by the
assembler, once the program has been
written in. It will also allow you to write
several short programs, or subroutines,
move them to predetermined locations,
then load another program and move it
to its own location, thus making more ef-
ficient use of the memory you have.

For example, suppose you have written
four subroutines. For simplicity’s sake, let's
say that each subroutine was assembled
to start at location 7D00 and end at 7DFF.
You can take the first routine, and move
it to 7300-73FF, relocating two other
routines at 7400-74FF, and 7500-75FF.
These routines can all be linked together,
either internally with each other, or by a
fifth routine you can write to access each
subroutine.

I f you purchased your Mini Memory

The Program

The program is, of course, written in Tl
BASIC so that it can be used with the Mini
Memory cartridge. The Mini Memory car-
tridge must be installed before the pro-
gram can function. Failure to install it will
cause the program to halt with an error.

42

99’er Home Computer Magazine

SUPER LANGUAGE

A Home Computer Assembly Language Series

I

Mini Memory Relocator

RAMpaging Through Memory

When running the program, the user
will have to answer some questions per-
taining to the program’s relocation. First,
the program asks: DO YOU WANT TO DO LIMIT
CHECKS FOR MEMORY BORDERS. (Y/N). In other
words, the system is asking whether you
want it to alert you if the relocator program
tries to go outside of a predetermined area
of memory. For example, let’s say you
already have a subroutine which takes up
locations 7200-72FF. If you set the low
memory limit to 7300, any time the
relocator program tries to go below that
location, it will stop moving, inform you,
and ask if the move outside the limit is
valid.

After telling the system that you wish to
do limit checks, you must then enter the
HIGH and LOW limits. Any time the pro-
gram being relocated exceeds those limits,
you will be notified and asked whether
you want to enter new parameters or con-
tinue as is. In only one circumstance will
you not be allowed to re-enter the param-
eters—if the relocator is already in the pro-
cess of making the move when it encoun-
ters the limit error. Then your choice will
be to either continue as is, or halt the pro-
gram, and reload Mini Memory with the
code to be relocated.

Next, the relocator will ask: FIRST ADDRESS
OF MEMORY TO BE RELOCATED? (4 DIGIT HEX AD-
DRESS):. This will be the very first location
in which code for your Fro ram occurs.
(This includes data as well.) The next ques-

A Program By Martin Kroll, Jr.

218 Kaplan Ave.
Pittsburgh, PA 15227

BASIC

tion asks: LAST ADDRESS OF MEMORY TO BE
RELOCATED? (4 DIGIT HEX ADDRESS):. After that is
keyed in, you will need to enter the entry
address of your program. This is the ad-
dress that gets put into the REF/DEF table
and tells the computer where the starting
instruction is located. This location cannot
be DATA or your code will not run.
The next question you are asked is
RELOCATE MEMORY TO WHICH ADDRESS. You
then enter the new address to which your
code will be moved. To continue our ex-
ample, if the first address of memory to be
relocated were 7D00, and the address to
which it moved were 7200, then all code
starting at 7D00 would now start at 7200.
Any internal location references (such as
instructions which refer to relative ad-
dresses) will be modified so that after the
move, the code should be ready to run.
There are two more options which you
must consider before the move takes
place. The first is whether or not you want
a hard copy report of the relocation. If you
have a printer, you may want to select this
option to keep a permanent record while
developing your assembly program.
The last option lets you either update the
REF/DEF table or leave it as it is. You may
be relocating code which you do not want
entered in the REF/DEF table. If so, you
can answer no to this option. If you
choose to update the REF/DEF table, you
can either replace an existing entry or add
a completely new one. If you want to re-

620680
690-940

ransfer memory. .
Update the REF/DEF
table.

Convert a hexadecimal
value to a decimal value.
Convert a decimal value to
a hexadecimal value.
Subroutine to input a 4 :

digit hexadecimal address -
and check limits. =~ -
Print the final report on the
screen. . v

Optional print routine for

- the printer.

_ Error messages.

. The end. .
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MAGIC Software, Inc. QUALITY SOFTWARE
Presents : TlME TUTOR TEX-WRITER
CHILDREN LEARN A word processer that gives you
ATl new - Assembly Language Games TO TELL TIME total control. Suitable for compos-
for th? TI99/4 with Mini MEI'HOY‘_).' or AND HAVE FUN DOING IT ing and printing persona| |etterS,
ik LR resumes, maling labels, business
; . records, and books.
Full upper and lower case—even
BOMBER oh the 99/4. Variable margin,
BOXER selectable line length, and
Cat & Mouse automatic page numbering.
3DMAZE Underlining. /talics. Emphasized. 4
and more.... WITH MUSIC print sizes including Expanded
ANIMATION AND COLOR and Cornm:m&sseolf I.Fulltcu:t'so‘;'l_%_on-
cass. disc . trol for complete text editing
Pricing: 1 game  $12.00  $14.00 e Bl without retyping! :
g games gg%gg ;gggo as a reward for correct answers. Requires Extended Basic, one
danes : 200 disk drive, and RS232 compati-
FOR THE TI1-99/4A A !
* games  $40.00  $40.00 EXTENDED BASIC REQUIRED ble printer (Epson, T.I. Impact,
For descriptions - send 1g. SSAE e ph A st etc.) $44.95
14 ORDERA& Ze"ds Sleck t:“ J.K.S. SOFTWARE SEND FOR FREE CATALOG
MAGI oftware, Inc. 212 MAPLE ROAD
3148 South 14 th Street WALLINGFORD, PA. 19086 9% ADDITIONALRROCRANMS,
Milwaukee, Wisconsin 53215

SEND CASH, CHECK, OR MONEY ORDER,
FREE SHIPPING IN THE U.S.

place an old entry, you will need to sup- Now that you don’t have to worry quite CANADIAN RESIDENTS ADD 20%.
ply its name. If the name does not exist,  as much about running short on memory, PA RESIDENTS ADD 6% SALES TAX.
NOT IN THE TABLE will be displayed. Upon  you will be able to more fully explore the

entering the name of the REF/DEF entry, ~ world of Assembly Language program- OFT

the program will be relocated. When the  ming. The more ambitious you are as a '

move is complete, a report will be printed  programmer, the more uses you will find

on the screen. If you earlier chose the  for this program (with a few modifications). Tl 99/4(A) SOFTWARE
printer option, pressing ENTER will pro-  The only limit is your imagination, so hap- SOFT-TEX

duce your printed report and then end the  py computing—and don'’t let the program 3 WALNUT LANE
program. Otherwise, you will need to  bug bite. 5

copy the information from the screen BERWYN, PA 19312
before halting the program. = 1

‘Eq nx%q%mt]* R K KK K “C=T‘Fu LE A RN '
10 REM | (% CATOR X EAPS=TEMP TO FLY
A EEM XX tttjt ‘thttittﬁt ’IF (C<AYHIC>B) THEN 2990 ' "
T REM | BY| MARTIN KROLL JR IPRI "RELOCATE| 0 WHIC \\—:/
|4 EM | 997 ER VERSION 2.7.1MM H"z|"'AD 357" e )2 7 \
in Al Gosusl (191 T ¢ 90
Lk | REM D=TNZ REVIEWED IN JAN. 99’er
i ‘ EDR & I ‘I}Eg;;g:;TIPLIE ‘.’f(f@'nﬂ THEN 570 The Dow4 Gazelle is a simulation of
i N o a 4-place, single-engine, high perform-
i )1" (4, PNAMES (200 |, F1LOCH (20, 2 !gg{” S8 ance aircraft, which will provide fun
a | 'IF loTe="N" THEN il and challenge as you learn to fly.A_high
Po HM=327 | IF D<LM TI-JEN Pege quality program written by a professional
(1)=4Qq6 Al IF D+ (BE—R)[>HM [THEN 2See programmer/analyst who is also an
(12> =254 7 NPAS=TEMP| experienced instrument-rated pilot, the
(I=1a @IPRINT DO YOU WANT & PRINTED R Gazelle is a real-time simulation which
1S (ap /=1 N THE CHANGES |IN 2 responds rapidly to the controls (within
ALL| CLEAR . one second on the average).

PRINT DO [You NT (TIO DDJLI I AEA TNPUT [ (Yi/ND [ PRS On your screen you see the instrument
|"z|"CHECKS FOR MEMORY| BORDE| & B IPRINT |z|zlz panel, which has 10 dials with moving

AIINPUT ™ (Y]/IND[*|2OT] I | CPRS > YD ¥ (PRSC > *N") THEN & pointers and 11 indicator lights. The
IPRINT |z|z|z 1,2@ plane is flown with the joystick, while
IF | OTE<|>" V™) % (CT$<[>"N") THEN |2 B IF P THEN &90 the keyboard is used to control power,

@ INFUT INTER DEVICE]:|"|z= DEVHS| flaps, fuel, etc.

1 IF OTs="N THEN [570 PRINT 22z The manual contains 30 pages of text,
PRINT] lgigH l__I IT 5 TRINI "WANT| REF/DEF TABLE UPDA a glossary, and seven full page figures.
v I gl2(xn 4 It introduces you to the art of flying

"2:;3'2“&14 | Irzrhate i ;g':ﬂ; __(Y/N) =R and leads you, a step at a time, from

i Ay I (RD;;;"Y") x| (RO N THEN 6 novice to professional. Learn to take-off,

il Mo '@ L ool Iarzjd,navnga;ufs,ﬂymst:u_mfnttappécl)aches,

i and more. If you get into trouble, you
$3NTBE H LEllcgl .,“DF MEMORY ‘;;I:T := THEN ’950 can freeze the action ir} case you need
GOSUB| [19)1 pllPRINT ["DO [vou wanT o REPLACE time to assess your situation. Sound
i sl mREF/DEF ENTRY?)2 effects add to realism.
APS=TEMPS il TPUT o (YD |2 s RPS This program pushes the TI-99/4(A) to
RINT| "LAST| ADDR| bs OF | B TF) ((RPSK > Y] % (R $<>"N")THFN 7 its limits. For both 99/4 and 99/4A,
0 E TED?"a Q) Does not require anything other than a
DSUB 1919 s IF| R THEN 911 joystick and cassette recorder.
=TN fErE INPUT] [*N OF OLD REF/DEF| TAB
F| B<=Awill THEN 2570 LE 'J%NTRY TO BE| REPLACED: [“|= NM Send $30.00 to:
=T . &
RIN I TION ADDR | e N SEGS (NMS$g" "lg 115 & John T. DOW
oF | RAM; | (ENTRY| ADD B [ ALL Esgmtz, 7012 N, ) 6360 Caton
MeiH :ﬁ ’ - Pittsburgh, PA 15217
B0S 1719 Continued on p. 68 PA residents add 6%
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IE0SUE| LBlLe) TPRINT 1)z
V,Super Language 2% from, p. 43 ‘F DEs(PN,i) vALS RINT 1) AH(l AT
1" Ay J lleoTD =B | BME]s TAB C ENTRY| PO
H DT>327/60 [THEN 890 - | [|1878 REM | CONVERT TO IMAL N
| ' 1 | PEEK (RDIT|, C1ls L2 CBl: CA £l £ D=0 IFOR 5
i T R Pl O F PN N 24
li DTE=CHRE (C1) BCHR C ) RCHRE (C3 MP2$=GEGE (TEMPE, Pl 1) IPRINT 5 2 TAB (112) |z P
‘ 1EHR$(C4)&CHRE(ES) HR (&) ASC|(T ) >57) THEN 1780 & (55) oCcH (S5,
}" DT THEN @1 'z"TNéT$:2 f;;4g Ex;
DTFRD(THS = H RINT]| C T
5 0 B30 XT| P £
il INT| |z[z|=["NOT| IN THE| TABLE"[z|z|= HIRETLRN TIOP
“ TO 759 i =ASC (T ) oS RINT| [z(z]= RYING TD M
g PUT "NAME [OF| NEW REFI/DEF| TAB liz0To [1750 VE IABOVE
w--)ﬂ ENTRY(z "z TILTLES ¥ M | CONVERT TO HEX A=D+ (B-A
| TLES=SEGS (TITLESS" [ty L= 181
m llFOR |P=i1| O RINT| ["HI DS TO BE
l “ =1 INT|(VA/S| (P s vA g ‘ JG
f (PNDETITLES VA=V (V:ﬁ( )% RINT| |s|zlz["DO [VOU WISH TO CHA
1 b 1F. Vo THEN 1880 THE RAMETERS?"
2= —D\IF] qus TR (V) NPUT| " (Y]/ND [z ||z CHP|&
e A=CI2 0 1B9e RINT| |z|z[s
i qud 1810 VALISRCHRS (M+55) TF | deHPS< N ¥ (oHPsv]D Ty
e (1] f2b vl s ulls 2540 :
|l Fl K=o THEM 1259 URN A ot Y| THEN 1250 ELSE e
i uT <4 DIGIT HEX A 3z fe PRINT, [z|z/z/z|"VOU ARE TRYING TO M
e S TP - ove OWYDUR LTI ==
‘ W STP=—2 LEN (] ) >4l [THEN 1910 » PRINT ["YOUR LOW LIMIT s T
blleaT [1oad LEN (TEMPs) 4| THEN (1550 e TEMPS: |
la1=A 1 (00" KTEMPS. LEN (TE RINT| ["DO YOU WISH [TO CHANGE| T
it B1=8 )L 18D HE | | PaRA 2
| 1E78) sTR=2 TT=1| 1O TNPUT [ dV/ND =) cHPe
| FiOR (UOC=A1] (10 B STEF STF 1=ASEiC ¢ s T[T [1P D 3l PRINT |z[z|z
H }“WW IF| UOCK32748 THEN |11Ze (TTIL<A8) + (TTA 70D HO(TT1>S7) B TF| | (CHPS<> " N" ) X (CHPEC > Y ) THEN
,HHIM Lod1=ad- MK &SH P T 1910 Hel1la
Z"MA doTd [113e ulul 1A o v*| [THEN 25e H1e
‘ ||1 w \lll\l il LOoCc1=100 12@? VAV
L B AL PEEK duodl, X YD J CrE= THEN [Z02e GOSUE (1810
i ﬂwmw 1A | <12tz 1+ (x>E7) THEN 1220 (TNZKILM) | (TN2>HMD THEN (285 TosVAL
: f!l.,.‘ +Y INT| [z[s]s 4 Va=Z
i il =701 TURN e
iy unu|i<n]| IF OTs= Ll CLEAR ] FR
i MW;IF FYNTY INT [TRE (1) [s|"0LD] | | NEW" i A
11 h.ﬁll (& il INT “FIIRST ADD.|"|s TAB (1[2)|; FAP| it e
k b | = TINCT] (L TAB (25) s NPAS BR
' @ |V=v-X325 INT ["LiAST (DD [l TRB (119 s LiaPs =
58l calt ! 1Lda AB (250 s FIAVIATLS 1
WEEG INEXT L0 INT “ENTRY POINT]": TAB (19 s EA allPR
| IF RD$= 1 TIAB (250 |3 PILDCH (|1, 2 Ca
: REM | UPD INT "REF/DEF| STRRTS ATIs TABC T
llA=aal caLLl PEE );LAVﬂILs , M
‘ e x2 RINT] |:|:/"MEMORY) TED ["ls|¢ A PR
i BlLFA 1)¥DIF;"B TES" E
b IF RP$="|Y RINT| |sj=)2 i
1 il i AN RINT ["REF/DEF TABLE [ENTRI PRI
\ B Va1 FAM le51=1 E
} i Il 18310 RINT| [=["LOCATI NATE E
I s AvATL [s=viALS INTRY"
4510 lPLOCs (1, 11D VAL s IFOR [55=551| [Ta |ss1k
|l E=al Fr -DIF+2 1F |s5=21 THEN 2250
e v Al 1F PNAMES (S50 15" [THEN 22 C V" THEN o
| 1270 = 1810 RINT [PL (s, |1l (TiAE (1}2) |5 F TIURN
‘ 1‘ FAVATLs=vALs 4+ (55)|: AR (22) |5 PLOCS (55, |2) INT 2|z |z |z ["vDU MUST RELDAD MEM
‘ 20 = INT (FFAM/256) il e EXT |59 Y WITH [VOUR |AS 1| PROGRAM
‘ mm”m‘ FFAM-LX254 i RINT| |z[z|"F ENTER (TO [CONTIN 3 ING| [THIS AM AGAT
| mAﬂhw N=INT| (LFIAM/256) Nwmw g s|sls e
}&mw o= 2 wmwmm ALL KEY del, K15 1) oP
‘ MMWM cALL LUAD(zquq,L,n,N,n) 1A |S1=e [THEN (221 INT| |z[z|z[z “THAT : 55 (1S OUT
@l TF RPs="N" THEN 1470 lllss =9 1DE OF | YOUR LIIMITS =)
|n||ﬂ 2 I
LOC=RDT] oTd 2156 VA=H!
‘ e @oTg (1450 1F PR&="V" N 2270 10
‘ JVWM oo=LFAM FRINT |:|z|"RECORD [WUL [DATA,| [AND® ¢ INT| [*HIGH ORY LITMI(TE"]s VAL
| “Wmm' OR |Ss=1 A & PR PR % NTER [Td CDNTINdﬂ
i ALLi 0AD (L (sEBs ‘
Nmmm s, 1) ALl K Y(étK, 1) 18
Loc=Loc+1 e F| SiFe| THEN 2B PRINT| "L Y| LITMIT=!: VALS
| i H NEXT SS lszal ITF| PR&="N"| THEN 24590 PRINT| |s|= INPUT| WAS FOR AD
- Mmmf J=INT] (C2/256) wﬁium PEN DEVS: )2 T 21z
W 'M K=C2-3#256 \ww RIM s R TION RE 3 PRINT I8 THIS A VALID R
1IF RPs="N"| THEN 1S ;M MN T i cuiRIEN [
‘ CALL LoAD (RD T+, ], KD ‘ ' PRINT| s ["OLD" s TAB (35D INPUT [ (Y/ND [z [z CHPS
HIHERG soTo 1580 |mwmm 5 " NEW 3 T | (CHPsK|SD [ (CHPSIKI> " NEh THEN
[T 5 AL 1| 1LDAD (LFIAM+e, 1], KD i PRINT ADDRESS"s TAR (2 e
‘ Rnlwmnmmlmﬂ 1 i INMHWM s 7 IF O [THEN
‘ HW IF LFAM+ ( (PN-1) [xg) >E27 | mm M PRINT] DD s TAB (25 PRINT |2]z|:["YOU HAVE
a4 )5 LAF VATLS AST": ["ADDR
.- caLl] K (LFAM+  (PNALD QLMth PRINT POTNT ; TAB/(25) UaLl TO HE FiT
“ﬂm 2,103, cal. [0S, ce, Al az) JW“ k; : ocs (1, 2) TO 260
1o (PN =CHR'S| (Dl BCH | 2erel PRINT F RTS AT"(T INT| [THE EM A
1 HR (Cp [eCHRS (DA _CHR® ( N wm AB (35 nlz BET 1
‘ (Cla) PRINT] Y TED"|s A vl Al
' s20lvopxose Az Mmmw,(-1)x 10 2
N 6 1810 3 PRINT] D
h ; PLDC$(PN,2)=VAL$ B :‘PRINT F £ ENTRI
] i A= FaM+ | (e e LI s
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