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Developin9 Applications with Microsoft Works 

Introduction 

Oeve I op i n9 app I i cat i ons on tMe Tandy 600 :::an tie a c:.,a i I e:i9e. Tr.e 
primary stora9e device i s RAM-based, a,-,d therefore i s extreme I y 

fragile i n the face~ + rwn-away code. !n addition, the operatin9 
system does not have offer an interacti\Je 'DEBUG'- I ike fac i I i ty. 
These factors make aop I i cation deve I ooment on the Tandy 600 
diff i cult. 

Microsoft Works so l ves th i s d i lemma by al lowin9 the a ppl ication 
developer to create and maintain pro9rams en a MS-DOS based 
computer. Too l s are orovided to create appl i cation- and ROM-image 
files. A simu l ator of the operating system, Hand-Held Operatin9 
System (HHOS) a l lows the deve ! ooer tc test ti->e i r co de or i or to 
installation o:: trie Tandy 600. In conjunction with Microso+t ; s 
SYMDEB, interact i ve ; ~ebu99in9' ~ay be dcne from with i n the 
simulator. 

Re9uirements 

Microsoft Works requ i res that the developer h as tt..,e fol ! owin9: 

- Microsoft Works D • s k (Ver.dor Deve i cp~ent Se r vices I n terna l 
Docwment # VOS-263901-01) 
M i crcsoft Macro-Assembler (MASM ) vers1cn 4 . C. 

- ~S- OCS b ~sed computer w : th 512K RAM (not c • ~pat : b l e w i th 
Tar.dy 20CO). 

Deve I op i n9 App I i cat i ans 

In order to deve l • P aoo l : cat : c,s · ... o · l ow ti.e '=~ i de ! i ,es set fr- ..-. +-..., . . 
i n the Tandy 600 Pragrammer , s Referen::::e Gu i de and BIOS 
Spec i + : cat : o r, s, aages 111-116. Convert tc-:e ,.=xi:: , f i '. e created': ­
MASM w i :. :-- tre :::X~Ci\V ut i , i ty. The resu I tant ' .HHX, may be the, 
transporte d to ti.e Tar>dv 600 through RS-232[ connectio~s. 
,TELCOM,, prov i ded w i t h the Tandy 600, orav i des XMOOEM 
capabi I i ties. T he resu · tant ) . HHX, -nay also be tested an t h e ;-,:..,c=: 
s i mulator. Th i s invo,ves :: r- eatins a RO·'-': I r-ia'=e + ; ; e. 
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Developing ROMS 

;he Tandy 600 hardware • s ciesisned to s uo port a se~ondary ROM o r 
EEPROM. Our i n9 boot-up oracedure, i t the ROM i s determined to 
~ave been i nsta! i ed, !-lHOS reads the conte '"' t.s of the ROM, and 
places the names at t he apcl i cation(s) found therei n on the mer.u 
bar. The BLDROM ut i I i ty creates t h e ROM i~a9e in a format 
acceptable to HHOS . BLDROM determines with apcl i cations ta p i ace 
on the ROM im a9e by readin9 the t i l e DEBUG.GEN. As provided, 
DEBUG.GEN i s set up t.G c:reat.e a RO:V: i 'T'la9e t i ie contain i n9 
over l ays of HHOS, Mi crosoft Word, and the Pap-Up Calculator. To 
have BLDROM c r eate a ROM i mage ti l e wi t!-i your appl icat i cn(s), 
merely add the n ames at these to the DEBUG.GEN ti l e . For example: 

ward. 130 word. !30 
dump600.hhx dump600. !92 
d i r600.hhx dir600. 1 93 

Note: 1 t you are c:Aeat i n9 a ROM image f il e intend e d to be burned 
i nto the seconda r y ROM, do not have BL DROM copy the HHOS 
over l ays, Ward, or the Calculator . These tiles are present and 
avai l able in the pr i mary ROM of the Tandy 600. 

Using The Simulator 

The premise behind the S i mulator i s to provide an e n v i ronment 
s i mi l ar to HHOS, operating under MS-00S. To do tt-.is, first 
deve l o;::i your acpl icat i an with MASM. Convert tJ.,e ) .:::XE) ti le to 
) . HHX' format. Create a ROM i ma'='e t i I e, wi th ti-ie ooerat i ng syste m 
overlays, Wo rd, the Calculator, and however ~any of your 
applicatio ns. The n, tyoe: 

HHSIM DEBUG.PRM 
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The too ~ort i o n of t ~ e screen c l ears, and the s i mu l at i o~ of t~e 
T andy 600 be9ins. Note that the simulator does not emulate tre 
8105 ca ! I s tor RS-232[. when referenc i n9 the Tandy 600's disk 
dr i ve, t h e s i mulator w il l access dr ive A:. If you requ i re 
refere n c i n9 t~e Tandy 600's d i s k dr i ve, use BLDROM to make a ROM 
1ma9e t il e of t~e ciata or oro9rams fi l es found on the d i sk dr i ve, 
and copy that t i le, DEBUG.ROM, to dr i ve A: pr i or to runnin9 the 
simulator. 

The f il e, DEBUG.PRM, conta i ns parameters about the s i mu i at i on. 
The number of rows and co l umns on t~e screen can be altereci, the 
name of the ROM ima9e •t i le may be soec i fied, as well as the RAM 
f il e . The RAM f il e has the contents of the d ir ectory system. The 
RAMSIZ variab l e a ll ows t h e user to spec i fy t h e s i ze of t h e ROM or 
EEPROM bein9 used. 

In running the s i~ul ato r~ note the the F: k ey 
'Labe l I k ey. A l ter n ate-Fl• ex i ts the s i mu l ator 

Interactive Debu99in9 

; s used as the 
back to MS-DOS. 

In order ta use SYMOEB 1n conjunction with the s i mulato r , f i r st 
create a' .MAP' t i le of your app l icat i on wi t h MASM . MAPS YM 
converts this fi l e to '.SYM' format. :hen, type: 

HHDEBUG (name}.SYM 

Anc:i 4-o ll ow the i nst ru ct i ons out lin ed 1n t h e M· cr:Jso+t Works 

documentat i on. 
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App I i cation Structure Overview 

Tandy 600 applications tiles have a fixed header structure, whic.­
;s used by HHOS to dete~mine the amount of memory requ i red by the 
pro9ram. Informat i on 1 s in the header to indicate the size of the 
data region, stack, and code. As designed, al I strings, data 
tab I es, etc. intended to be i n the data segment are contained In 

the code segment of the application. During load time, HHOS 
a I I • cat es a data segment i n memory, and moves these e I ements away 
from the code segment. Stack is set uo in the data segment; t;-ie 
user specif i es where the stack po i nter offset wi I I be. So, 
i mmediately fol l ow i n9 ti-.e l oad i ng of an aopl ication, =:ide and 
data segments may I oak as to I I • ws: 

Code Segment 
+------------------------+ 

Header 

Code 

data tables, strings, 
etc., TO BE MOVED TO 
Data Segment from 
r . c::: '"'• de ~egment. 

+------------------------~ 

Data Segment (AMI) 

+------------------------+ 
Stack a .A ea 

________ , 
-------- , SP ) -------­--------
Data tables, strings, 
etc., THAT WAS MOVED 
TO Data Segment from 
r . S .... ooe egme :it. 

extra soace for wr.in i t 
tables, etc. 

~------------------------~ 

Keeo in mind that th i s situation is changeab l e by your 
appl i cation fol ! ow i ng ioad orocedures. You may change r.-:emory 
al location to fit the appl i cation. 
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Her e 1s a samcle header: 

sample 
dw 
dw 
db 
db 
db 

db 

dw 

dw 

dw 
dw 

dw 

dw 

h eader 
Stl • h 
9000h 
D 
'VI 

1 WRK 1 

be<? in 

stack 

cs ! e r.<?th 
data start 

data f i nal 

aolchk 
' ' am1coa 

Id r id; 
amivisi 
amityp; 
AM I 's ; 

8086 native code 
AM 1 visible from 
owned t i I es are 

) - ) far data 
am i exti extension for AMI 
f i i es 

menu 

apl i pi set IP to or191n of 
code 
aplspi set SP to tap of stack 
area •n AMI 
ap l sizi size of code se9~e n t 
datp• si beg i nning data area 
WITH IN CS segment 
datlo:i beginnini data WITHIN 
AMI; to be .. . 
datleni ... moved from CS 
segment, tor I ength of data 

..,.h e Data Segment, referred ta as an AMI, is an actua I data f i I e 
created by the application. The tile , s named ' WORK . 1

, wi th t:-,e 
exterisian i nd i cated by the 'AM I EXT 1 f i e l d ; n the header. I t !S 

extremely important to assign un i que extens i o~s fer your 
acp l i cat i o n s. HHOS determ i nes cwr.ershio s+ 7 i :e s t-:::ir.-: the 
extens ic, wh e n displaying the menu bar. 

I t your AM I t i I e ex i st s the subsequent t : rr. e v '::l ;_; r a po ! i = ~:. ' • n I s 
r un, the previous values with i n the AM I are ma i ntained. That 1s, 
the previous contents c+ vcur d ata and stack segment are intact. 
This is important ta note, as HHOS is designed to a I I ow the user 
t :::i I ea ,1 e a 11 a po i i ::: at i on +or a r: ot h e r , and r eturn b a c: k t • the 
origir.ai i ntact (e.g., the Pop-Uc Ca!cu ' atc-). 

~ h at contra 1s whet:.er your AMI t i l e i s st i l l resident as t il e 1s 
how y • L.: ex i t fr o m yOL'r apo i i cat ior;. Shou l d you wish to exit tr'? 
appl i c:ation with AMI • ntac:t, your code segment should read: 

Tandy Vendor Development Internal Document 
Page S 



Tandy Vendor Development Internal Document 
Number: VDS-26390:-JZ 

mov a l ,• ex i t aoo ! icatian vJ : t L, AMI 
intact 

;nov h ,.. . a ,::.x , t ah - HHOS fu nction c:a o e 
ex1 t 

int 42h ca ' HHOS 

:r. order tc have t h e AMI ~ i led on exit, c h ange the f i rst 
r ead: 

.;. -- ~ 

:110 V 

When ex i ting 
Calcu l ator ), 

a : , -1 

I . • you r 2,::, • . , cat r o:i to 
use t½e f i rst met h od 

exit appl i cation, k i 11 ' ng AMI 

ca : ! another (say, the Pop-Up 
shown a b ove. To exit your 

api:, I i cat i on back to the menu ba r , use the seco n d. 

to note that at 
e i ther ex i t yc wr 

rout i nes must be 
and act wpon t he m 

When wr i t in g your app l icat i on, it i s imoc ~tant 
any tim e, the user may p r ess a function ~ey to 
application, :::r ca !! :.JD another. The k eyboard 
designed to check for the prooer scan codes, 
i mmedia t ely. The samp 1 e programs shown below 
about this. 

: I I us t r ate how to 

Sample Programs 

The two sa ~p . e programs i I ! ust r ate 0~~9ram ~ r s sty l e a nd 
st ru c tur e +or the Tandy 600. The first dem c~ strates how to re - use 
t'-.e AM! • : , e; wl-i en the aop ! i cat i :::i:, : s - u n n1n g _. i t or • mots t;...e 
user f or a s tring of characte r s . Wh en run again, the cr i gina 1 
s tr i ng e n tered 1s disolayed. The AMI fil e 1s then k i lled. 

The second program i : ! ustrates 
wel I as ti le manage me.,t. These 
ways to handle data o l aceme n t 

~eyboa rd sca ~~ : ~3 techn i oues, as 
programs demonstrate dit•erent 

1n t l~e =o de seg ~ e rt. 

Tandy Vendor Development Internal Document 
Page 6 



GetTime 
GetOate 

Tandy Ven d or Developme nt Int e rn a l Doc u me nt 
Num be r : VOS-2b3901-•2 

MbOO F .ASM 

page 
tit l e 

50, 132 

Samp l e program prompts the user to type information 
(ConStrir.glnput emuiated). Text i s d i sp l ayed back to the 
screen, system date and t im e are d i sp l ayed . I t AMI present 
from last time, the orevious contents are displayed first. Also 
note the keyboard hand l e r t h at taKes care at user fork i ng • +t 
to the pap-up ca l cufat • r, etc. 
os redraw: We 1 d have ta buffer what , son screen at 
to restore prev i ous contents an exit . ~at attempted, 
at the LCD I eve I I •• ks the path ta to l I ow ... 

Wr i tten 4-10-Sb. (MbOO~.ASM) 

HHOS Funct i ons 

ec:iu 2ch 
e9u 2ah 

=-=t system t i me 
get system da t e 

fork-t i me, 
but working 

ConStr i ngOutput eou 09h d i so ! ay str i ng to conso l e 
exit ta dos Exit eou 4ch 

SetChar eou ~8h 
Pu tChar eou 02h 

~CD Text :nterruot Functions 

C l earScree r, 
GetCurs • r 
SetCursor 

Dos lnt 

_cdlnt 

macro 
mav 
in t 
endm 

macro 
i'!' 0 V 

equ 
equ 

01h 
03h 
02h 

funct i on 
ah,functian 
42n 

tunct i or 
ah,tu nct i • n 

get char +ram ~eyboard w/o ec ho 
write char ta screen 

c l ear screen on l ed 
get cursor posit i • 7 

set c ur sor oos i t i on 

ah= function r, u~ oe~ 
, go ca ll dos 

a h - fu n ct i o n ' numo er 

Ta ndy Ve n do r De v e l o p me n t I nt e rn a l Do cument 
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code 

start: 

r" es ume: 
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i nt 
er:dm 

51h 

SEGMENT pub I i c 
ASSUM~ cs:code,ds:code 

Th i s IS the program heacer 

CJW 

dw 
db 
c! b 
db 
db 
dw 
d w 
dw 
dw 
dw 
dw 

lc:dlnt 

mov 
mov 
mo•v 
rnov 
;nov 
'Tl O \ j • 

Stl• h 
9004h 
0 
) V, 
J ) 

JM6F' 
start 
0100h 
aofsiz 
begin_of_data 
0102 h 
data I enqth - -

c : earScree r: 

' • ""I '- c: D d ..! , c: S 

[dod],ds 
- d., ·- e • .., , es 
[socJ,ss 
ax,so 
Cspd],ax 

f i gure out where t~ i r. 5s 

mov ax, [ codJ 
:TI O V S I ,• +fset co:::$ 
ca l I b i n t.., e X -
;,i O V ax, ':dod] 
mov SI ,of f set dad$ 
ca i I '::iir: .-.ex 

"'~ 0 o, -

c:a f I BIOS 

aop! ic:atior. c h ec ~ 
c;..;r e.oo i ic:a tio r .:1 s c: o _ 
8086 '"1at i ve c:::; c e 
a o o ; s a ! ,,.; a y s v i s i b I e 
awned f i fes are AMls 
extension (MUST E- '!~Q' '!:: 1 > 
beginning of lP 
o l ace to out SF , .A:V:. 
size of a=>o i ica 1.1 on 
beginnin~ of data 
o!ace to ~eeo dat ­
length o· data ar e a 

clear the screen 

save code segment 
save data seg ment 
save extra segment 
sa ,1e stack segment 
sta= ~ stack cffset 
save stac~ cf+set 

1 r. rr.emo:--y 

get code segmer.t 
s : -> .:::> I a::e to k eeo answer 
convert bir:a r y to as c , ' hex ' 
get data segment 
SI - > p l ace to put answer 
convert b inary to asc:1 I hex 
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mov 
mov 
ca I I 
mov 
IT! 0 V 

ca I I 
mov 
mov 
ca I I 

mov 
Doslnt 

ax,(eod~ 
s i .,offset eod$ 
b in _hex 
ax,[sod] 
s i , o t f set sod$ 
b i n hex 
ax,[spd] 
s 1 , offset spd$ 
bin hex 

dx,offset seg$ 
ConStringOutp u t 

post a ''howdyu to t~e screen 

mov 
Ooslnt 

dx,offset he ! l o$ 
ConStr i ngOut::iut 

get extra se~~e-t 
s ; - > ola=e to put a n s we­
do convers i on 
get stack segme n t 
s 1 -> answer 
do conversion 
get stack offset 
s1 - > answer 
co conve,..s i on 

post answer to screen 
th u s ly 

d s : c x - > " h e I I • 11 

o ut to sc - een we go 

prompt users to type something 1n 

mov 
ca I I 

s i ,offset buffer$ 
ConStr i nglnou t 

po st a report to the users 

push 
mov 
Dos Int 

prepare 

pop 
inc 
mov 
. r. C 

mov 
xor 
mov 
w• slnt 

S I 

dx,offset report$ 
ConStr i l"'g0utput 

.. ~ . -

dx 
dx 

:i · sp 1ay 

s i , dx 
dx 

user's 

b l ,byte ptr [ s i ] 
bh,bh 

input 

byte ptr [s i+ b--.:~lJ, ' $ ' 
ConStringOutput 

ds:s i - > us er bu+fe ... 
await keyboard entry 

sav e th i s for a minute 
d : so ' ay h eade r =.,•or rn at : o n 
oost to screen 

to screen 

get offset bac:1< 
Jump over OUR l e~gt h byte 
move t h at i nto s i 

.,.H= IR ' ' b JUm p over , -• , en~tn vte 
get l ength of e~tered buff e r 
c 1 ean this U!:l 

stash an end-of-str r9 

and disolay str i ng 
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get systern date 

Ooslnt 

mov 
mov 
ca I I 
rnov 
cal 
ca I I 

GetOate 

s i ,offset date$ 
a I , dh 
convert_single 
a I , d 1 

convert_s i ngie 
convert double 

get system t i me 

!Joslnt 

mav 
m• v 
ca I: 
mov 
ca I I 

:Tl • V 

ca I I 
Ill O V 

ca I I 

GetTime 

s : ,o~fset time$ 
a l , ch 
co n vert_s i ng l e 
a l ,:::1 
convert s i ngle 
a :, dh 
convert_s i n g i e 

, d, a . ~ . 
convert_single 

oost answe r ta screen 

'!l O V cix ,off set syste l'l 
:, OS: r.+ ,... ,.... 

i '"''=Output _, ... . ._ _:J'.";:)'(r 

a wa i t keystroke and e x i t 

:J::::sln t GetChar 

t im e$ 

get system -:i ate 

s - > asc : 1 buffer for 
convert month f i rst 
co r.v e~t 2-digit asci 
convert day next 
conve r t 2-d r g i t asc1 

date 

convert year In ex, 4-d i git 

get system time 

s 1 - > asc: 11 buffer for t ime 
handle hour 
do conve r sion 
hand l e mirutes 
do conversion 
handle seco nd s 
do con v e r s i on 
handle hundreds of seconds 
d o :::: o n ,1 e r s i o r 

dx - > t h e t i me 1s 
se~d ~• sc r- eeri 

awa i t cha r- acter-

asc 1 

!llOV a l ' a nc e :-r • ,' i b u t a l low r esumpt i on 
: tv 2 q '.,_; $-: 

,-, T :_,O S ~nt Ex i t ex i t to DOS 

get h e ,... e , 
=~vo'<. at i o:i we ... r • ~ seco rio 

mov ' . a ' ' - .... past a mi nus o n e 
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mov 

Lc:d!nt 
mcv 
OosI!"lt 
mov 
Dos Int 
mov 
Doslnt 
..! rn P 

Co !"Iver t 

byte ctr =s=Cex =t a l ity],a r save i nto exit routine 

ClearScreen 
dx,offset seco~d t im e$ 
ConStrin90utput 
dx,cffset report$ 
ConStringOutput 
dx,offset buffer$+2 
ConStr i ngOutput 
resume 

binary to decima l as c: 1 

c i ear sc ree,... 
ds:dx -> second t im e around 
post that 

out i t goes ! 
resurr-e code 

convert s ; ngle: 

c:ir.ve rt 

convert 

push ax 
push bx 
push CX 

push dx 

xor a h ,ah 
Jmo convert s h ~r-: 

doub l e: 
push ax 
1=>ush bx 
push C X 

push d x: 

X C ,-; 9 ax,cx 

'T1 0 V cx,1000 
c: a I I decimal asc: 
mov cx,100 
cal l decimal aSC ! 
s f-.or t 
-• v cx,10 
ca I l decimal asc , 
-nov ' C X , J. 

ca I I decimal as c : 
i nc S I 

save registers 

' c1ean out msb 
do short convers 10n 

save registers 

s :.ua:::> ex :..v : t!-. ax 

see i f we 'v e e~y t~ousa nc s 
=o cal roll.,. --e~ · ' r o !-' ' \,J- '-'- ._ 

see . + 
I , we've ar. v hunereds 

<:? • cal 

see i f 
90 ca! 
see i t 

, .. e , , , "' - ,, v 
1,,1,1 - <::I , 

? r ocec:!u re 
we) v e 2i:Y 

go dC it 
sk i p over 

tens 

or, es 
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dec i ma.1 

a l o o o: 

a dd j t: 
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pop dx r esto r e re9 i ste r s 
oop c:x 
pop bx 
pop ax 
ret to c:a : le r 

do the actua l base-o f -ten determination 

asc r 
xor b i ,b l 

su b ax,cx 
J C add i t 
i nc bl 
J mp a loop 

add ax, cx 
add b I , 30 h 
mo v b :,,te pt r [ s i ],6 ! 
i nc 51 
r et 

but t ered keyboard ent r y 

see if ex i s 1n ax 
b r anch out if negat iv e 
bumo counter 
90 do again 

restore t ~e one too far 
make it asc i 
stu ff a nswe r t 
bump pointer 
to ca ll e r 

Co nStr in 9 ln p u t: 
ous h s , 
mo v 
mov 
i nc 
?USh 

: o nloop: 
'Jo s ln t 
C IT1 p 

J Z 
cm p 

c -np 
J Z 
C tTI o 

J Z 

c l , byt e ptr [ s i] 
=h ,0 
5 1 

s : 

GetC h ar 
ax,6700h 
O S 9 ui t 
ax,5e00h 
• s s u spend 
ax,Oc100 h 
• s suspend 
a x , Oc2 00h 
• s re dr aw 

sa v e fc:Jr a see 1 i 
get : e3 i mate =• :..l - t 

ti., i s I s ca :.1ri te r 
bu:no s r to oo i n t t ::: r e s ;,..; '. :S 
sa1.1e +or a s p e l 

get a c :.... a r a c ter 
do we have a ( 9 ui t >? 
y es i get out 
do we have a cont r o l - f l? 
y es, ge t o ut 
do we ha v e a <s u soend )? 
yes, get out 
d o we h a v e a <r e dr a w)? 
y es, get out 
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ConBa ck 

:onF :.; i I 

ConEx i t : 
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C ll' P a I , : 3 
J Z ConEx i t 
:: '" p a I , 8 
JZ ConBac k 
c rn p c I , 0 
J Z ConF u l 
mov d I , a I 
Dos Int PutCh ar 
i nc S I 

mov byte ptr 
d e e c l 
inc ch 
J mp ConLoop 

cmp c h, • 
j Z Cor,F u 1 

l_cd l n t GetC u rsor 
dee dh 
p u sh d x 
Lcdl n t SetCu r sor 
rn o v d I , i 

, 
Dos l nt PutChar 
pop dx 
Lcdl n t SetC u rso r 
dee 51 

, nc c l 
ci ec ' C ,_, 

Jmp Co n L..oo p 

mov d I , 7 
Dos ln t PutCha r 
j '!1 p Con L oop 

,:,a c S I 

mov b y te pt r 
~• P S I 

r et 

[ s i ],a l 

[s i ] , ch 

· s i t a ca rr i age r et urn ? 
yes , so ex i t rout i ne 

s : t a bac '< space ? 
y es , so hand l e 
· se x = • ? 
y es , so h a nd l e 
muve character i nto d I 

cost to sc r ee n 
i nc r ement po i nte r 
save character 
d ec r e me ri t c ! 
a n d increment b I 

90 a nd do i t aga i n 

have we bac k spaced a l wa y 
yes, so b eep user 
get cursor pos i t i on 
move back column 
save pos i t i o n 
set cursor pas 
d i sp l ay a space 
past a character 
get c u sor pos back 
set cu r sor pos 
cu m~ po i nter bac k 
i n c r e me n t c 1 

d ee c..., 
go do a9a 1n 

beep 
cast to sc r ee n 
:Odo again 

get bac k o l d o t r 

save characte r co u r,t 
get or i g i n a l c t r 
to ca I I er 

Js_s u s p e nd : 
~ o v a I , 0 exit w/ retu rn 
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mov 
OS qu1 t : 

;:,op 
poo 
pop 
mov 

qwab equ 
Oas lnt 

Jmp 

:is redraw: 
oop 

byte Ptr cs:[qwab ],a l 

s 
s 
ax 
a I , -1 
$-1 
Exit 

start 

S i 

poo si 
oop 
Lc:dlnt 
'110 V 

O• slnt 

ax 
C le arScreen 
dx,offset bac:k_again$ 
ConStrin90utput 
re sume 

binary-to-asc i hex converter 

bin hex: 
mov 

bin l oop: 
oush 
rr: • v 
and 
mov 
r • r 

add 
c: mo 
. ,... 

J -

add 
bin oost: 

mov 
mov 
r e l 
I r. C: 

ooo 

cx,4 

C X 

b ! '?~ 

::i I, 111.100006 
C: ; ! I... 

6 1 ,c:I 
bl,'OJ 
b l, 1 9 ) +1 
bin_p • st 
b I , 7 

byte ptr 
c: I , 4 
ax,c: 1 
s i 
C: X 

[s i ~,bl 

stasf-. in to in-! r,e code 

f;x stac k 

comoleteiy ex i t 

)bye 

do a<:a I n 

clean stack 

clean the screen 
dx -> str i ng 

go do a9a 1n 

do this fo ur times 

we 1 ll be us ing t hi s 1 ater 
move msb i nt o b l 
str i o oft I s b i ts 
si:i i n around 4 o i ts 
spin bits back 
add asc i i JQ> to resultant 
see i + 'A 1 ic, 

i f carry, l et throu9h 
e l se, add 7 to mak e JA 1 , .:- , 

save 
Sp ll"l 

s01n 

• wr 
+our 

cha r acter 
bytes 

ax aro und 
bufTlo s I to 
get counter 

next SP • t 
b ack 
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i oop 
ret 

b i n l ooo 

str in gs a nd th i ngs 
OS that gets moved in to am 1 

90 do a9a1n 
to cal l e r 

be9in_of_data 
ottset data 

equ 
equ 

$ 

102h 

cod 

dad 

eod 

sod 

spd 

he I I 0$ 

second t i me$ 

butt e r $ 

report$ 

system_time$ 

date$ 

t i me $ 

equ 
dw 
equ 
dw 
equ 
dw 
equ 
aw 
equ 
dw 

e q u 
db 
db 
equ 
db 
eqw 
db 

eo u 
db 
db 
db 
equ 
db 
eou 
cib 
equ 
db 
eou 
db 

$ - be9in_of_data+offset_data 
0 code seg ment 
$ - be9in_of_data+otfset_data 
0 data segment 
$-beg i~_of_data+oftset_data 
0 extra segment 
$-begi n _of_data+offset_data 
0 stack se~~ent 
$-beg in _of_datatottset_data 
D stack • ftset 

$-begin at data+otfset_data 
) Th i s i s a samo le pr ogram. Type something) 
13,10,)$) 
$-begin_ot_data+offset_data 
1 Thi s i s a <Re-Dra w> ~equest ' ,13,10, 1 $ 1 

$-begin_ot_data+otfset_data 
1 This 1s the second t i me a..-ound 1 11 ,13,10 
-' The l ast t i me aro l.!nd, you tyPed:J,13,10 , 1 $ 1 

$-beg i n_of_data+otfset_data 
'70 
D 
21 duo ( ") 
$-beg in _of_data+otfset_data 
13,10,'Y• u have typed: 1 ,13,10, 1 $' 
$-beg ' ~_of _data+of+set_data 
13,10,'System Date i s: ' 
$-begi ~ _ • f_data+offset_data 
' 00-00-0COO; Time is: 
$-beo in of data+offset data - - - -
1 00:0 0 : 00.00 1 ,13,10 
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seg$ 

cod$ 

dad$ 

eod$ 

sod$ 

spd$ 

end of -
end of - -
aplsiz 

Tandy Vendor Development Internal Docu~ent 
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db 
equ 
db 
eQu 

db 
equ 
db 
eou 
db 
equ 
db 
equ 
db 

data equ 
world equ 

equ 

1 Press a Key to Exit 1
, '$' 

$-begin_ot_data+offset_data 
13,10,'CS has) 
$-bes i r _ cf_data+of+set_data 
)DODO. OS has ) 
$-begin_of_data+c++set_data 
1 000 0. ES has 1 

$-begin_ • t_data+offset_data 
1 0000. SS i-ias ' 
$-be0 ; r. of data+o+fset data - - - -1 0000. SP has 1 

$-be0in of data+ • tfset data - - - -)•••• . ' ,13,10, 1 $) 
$ 

$ 

data_length equ 
end_ot_world-begin 
end_ • f_data-begin_of_data 

code ends 
e rid start 

Tandy Vendor Development Internal Document 
Page 16 



er 
It 

PutChar 
GetChar 

Tandy Vendor Development Internal Document 
Number: VOS-26390 1-02 

OIR600.ASM 

55, 132 
'Dir 600 - Same l e O i ~ecto r y disp l ay orogram) 

Di r 600 - program that reads the d i rectory tor specified 
wi ldcard. 

Version 1.0, 7-15-86 

equ 
equ 

Odh 
Oah 

DOS Function equates 

equ 0 2 !., 
equ •Sh 

carr i age return 
: i ne teed 

wr ite char to screen 

ConStringOutput ec:iu 09h 
get char tram keyboard w/o echo 
display string to conso l e 
exit to 'JOS Exit e Cl u 4c h 

FindFirst ec:iu 4eri 
Fi. ndNext e Cl u 4th 

LCD Text lnterr uot Functions 

ClearScreen 
SetCursor 
GetCursor 

Ooslnt 

Lcdlnt 

macro 
fTI O V 

i nt 
endm 

macro 
rnov 
i 'i t 
e r. dm 

eou 
equ 
equ 

Olh 
02h 
03h 

funct i • r 
ah,f:.Jnct i • n 
42 h 

function 
ah,function 
Slh 

Code SEGMENT Pu I::: i i c ) CO;JC:) 
ASSUM~ ~s=code,ds=code 

f i nd first matching file 
f ind next matching file 

c ! ear screen on I cd 
set cursor pos i tion 
9et cursor o • s i ti • n 

a~= funct i on n:.J~ber 
90 ca I I dos 

ah= funct i on r.u~ber 
ca l I BI OS 
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Th is 
begin: 

dw 
dw 
db 
db 
db 
db 
d w 
dw 
dw 
dw 
dw 
dw 

du mp 

data 

Beg i n_Of_Oata 

;:::- ; ! eSoec:$ 

He I I 0$ 

C:nd Road$ 
Cr Lf$ 

Report $ 

IS the program header 

5t10L, 
9007h 
0 
J V' 
J ) 

' DIR' 
start 
Data _Length+Ol • Oh 
ap l s i z 
Begin_ Of Data -
Begin_Of_ Data 
Data _Lengtn 

pr • c far 

app I i cation chec k 
our ape I i cat io n has code 9007h 
8G86 r.~tive code 
apo i s always vis ible 
owned f i I es are AM Is 
extension (must be unique 1 ') 

::ieginning of IP 
clace to out SP , n AM! 
size of app! i cation 
beginnin9 of data 
place to keep data 
length o+ data area 

area 

equ 

db 
db 

db 
db 
db 

db 
db 

db 

$ ;beginning of data area 

12,C 
13 duo (?) 

'Dir 600 - Tandy 600 Dir ectorv Test Su : te. ',er, I f 
'7-15-86; Versia,; 01.CO.',c r , : t 
cr, l f,'Enter File to Li st=$ ' 

'Press ANY Key to Ex : t' 
cr,lf,J$' 

'Files Match i n g Wi ldcard:',cr, : +, ' $ ' 

error messages 

IJir Error$ db cr, l f, J O:r 600: E~r'.:lr • n OiR command',cr,lt,'$' 

Oata_Length equ $-Begi n _Of_Oata l e n gt h at data area 
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Start : 

screen 

Tandy Vendor Development Internal Document 
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beg i nn i ng of code area 

!_cd!nt 

mov 
Ooslnt 

mov 
ca I I 
mov 
or 
JZ 

t nc 

inc 
xor 
add 
mov 
mov 

mov 
mov 
Ooslnt 
J C 

lcdlnt 
.=>US h 
mov 
Ooslnt 
pop 

C i earScreen 

dx,o ffse t He : lo$ 
ConStr in90utput 

s i , of tset F i I eSpec:$-2 
ConStr i nglnput 
al,byte ptr [sitl] 
a I , a 1 

Start 

S! 

S l 

ah,ah 
ax,si 
s 1 , ax 
byte ptr [si],Oh 

cx,66h 
dx,oftset F i le5pec$ 
i=-indFirst 
Error 

C l earScreen 
dx 
dx,otfset Report$ 
ConS t ri ngOwtput 
dx 

c ! ear the screen 

post a he I I o message to 

ds:si -> ASCIIZ f i lename 
do the read 
zero read? 
(they on l y pressed ENTER) 
i f so, try again 

bump counter 
UD 2 
c:: ' ean oft msb 
ax= offset end of st ring 
move resultant i nto si 
make ASCIIZ 

look fo r al I tiles 
ds=dx -> t il e mas k 
cc f ; rst scar, 
:+ carry, er r or 

c 1 ea..- t ·...,e screen 
for o m: nute 
dx -> header 
post that 
restore dx 

O i sp l ay_F i nd: 
mov 
add 
mov 
push 
~us h 
PDP 

ax,9 
ax,d x 
s , , ax 
ds 
C:: X 

ds 

lets add offset 9 
to the bre;,.; 
move that to s1 
sa·ve d s for a wh i le 
save c:.Jr segment 
in to cs 
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bytes 
Post_Lo • p: 

Post Out: 

Tandy Vendor Development Internal Document 
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mov 

mov 
or 
JZ 
m O V 

O• slnt 
I f"'IC 

loop 

P • P 
mov 
D• slnt 
Dos Int 
J nc 
cmp 
.J z 

cx,21 

al,byte ptr [s i J 
a I , a I 

Post Out 
d I , a : 
PutChar 
s , 
Post_L •• P 

ds 
dx,o+fset Cr_Lf$ 
ConStrin90utput 
FindNext 
Oisplay_Find 

~ ax,.: 
Clean Exit 

attemot to read max 21 

9rab the byte 
1s it a zero? 
yes, so b •• 9 i e 
move char to di 
post char 
s i -> next c har 
90 through a9a1n 

restore ds 
newline 
post to screen 
90 ti nd the next t : I e 
and post it 
see i f we've an er r o r 
(besides "out at f il es") 

handle error 1n d ir ectory 

Error: 

Clean_~xit: 

dumo 

C:inStr i n9lnput 

r esu l t$ 

m• v 
Ooslnt 

rnov 
Oo slnt 
:: a , ' 

mov 
O• slnt 
endp 

proc 
ou-h ' ::, 

m• v 
'11 0 ',/ 

1 nc 

dx, • ttset Dir Erro r $ 
ConStrin90utput 

dx, • ttset End Road$ -
ConStr i n90utput 
Getc 

a I , -1 
Exit 

near 
SI 

c l ,byte ptr [s i ] 
ch~ • 
SI 

dx -> error 
post it 

wa ,. t +or a ::!.aracte r 

exit w/c returr. 
90 t...o:-ne 

save tor a spe i I 
get l eg i mate count 
th i s 
bump s 1 

1s counter 
to po ir.t to 
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Conloop: 

ConBack: 

way 

ConFul I 

ConExit: 

Tandy Vendor Development Internal Document 
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push 

ca I I 
cm ,c 
JZ 
cmp 
JZ 
c:mp 
JZ 
mov 
Doslnt 
inc 

mov 
dee 
i nc 

Jmp 

cmp 

JZ 
Lcdlnt 
dee 
push 
l_c dlnt 
mov 
Doslnt 
PDP 
:_ C ~ I :: t 
dee 
1 nc 

dee 
Jmp 

mov 
Doslnt 
J mp 

pop 
mov 
POP 

s: 

Getc 
a I , 13 
ConEx;t 
a I , 8 
ConBack 
C I ' D 
ConFul 
d I , a ! 
PutChar 
S I 

byte ptr [si],al 
cl 
ch 
Conloop 

ch, 0 

ConF u ! ! 
GetCursor 
dh 
dx 
SetCursor 
d I , ) ) 
0 utChar 
dx 
SetCursar 
SI 

c ! 
ch 
Conlo • c 

d I , 7 
PutChar 
Ccnloop 

SI 

byte ctr [s J, ch 
SI 

save for a spe I I 

9et a character 
IS it a carr ;a9e r et~r0? 
yes, so ex i t rout : ne 
1 s i t a backspace'? 
yes, so handle 
1s ex - !J? 
yes, so handle 
move character i nto d ! 
post to screen 
increment po i nter 
save character 
decrement cl 
and i nc:rement b I 
90 and do i t a9a1n 

!.., ave we backspaced a ! I 

yes, so beep user 
9et cursor posit i on 
move back column 
save position 
set cursor pos 
disp l ay a space 
cost a !:'-ia r ac: te r 
set cus8 r cos back 
set cursor i:ios 
b~~P po i nt er ba ck 
ircrement cl 
dee ch 
go ci:i aga i n 

beec 
c::s:. to s c,. ee r 
90 d:::i again 

9et bac:~ old ptr 
save character cc ~r.t 
get o r ig i n al ctr 
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tcc:a fl er 
C• nStrin9lnput 

ret 
endo 

Getc: proc near 
Ooslnt GetC har 
c:mp ax,6700h 
JZ OS_C!U it 
cmp ax,5e 0C!h 
JZ 
cmp 
JZ 
cmp 
JZ 
ret 

• s_susoeno 
ax,OclO• h 
os_suspend 
ax,Oc2!J0h 
as red ra,JJ 

9et a character 
do we have a <qu i t)? 
>'es; get out 
do we have a contro!-fl? 
yes, 9et out 
do we have a <suspend>? 
yes, 9et out 
do we have a <redraw>? 
yes, 9et out 
else return 

• s_suspend: 
exit w/ 
9et OU t 

return c l ause 
o f Ood9e 

os_quit: 

os_ • ut: 

os redraw: 

Getc 

Aolsiz 

Code 

m• v 
Jmp 

mov 

O• slnt 

ret 
endo 

eou 

e..,ds 

a I , 0 
• s_out 

al , -1 

Exit 

end Dump 

. 
' 

ex i t w/o return 

)bye 

nul I rout i ne. 
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