
































































































































































































































































#deHoe 8ASEO 
Idefi ne NllL (I 

#define EOF -1 
#define ERROR -1 
#define OK 0 
Idefine JBUFSIZE 6 
#define CPHEOF Oxla 
#define SECSIZ 128 
#define MAXLINE 135 
'define TRUE 1 
#define FALSE 0 

If Base of CP/M systfm RAn (Q or tJ-.I,4200) *.1 

If Physical EOF returned by JOlil level I/O functior.s *' 
1* General uon errorU return value II 
1* General purpose Uno errorH r-eturn value *i 
jf Lensth of setjuIP/lon9Jump buffer */ 
If CPIM Er.d-of-hxt-fi Ie 6thr- (so'letimu!) Ii 
II Sector site for CP/H read/write calls */ 
If Longest line of input expected fr-om the consolt 1.1 
/f seneral 'purpose true truth value II 
1* seneral purpose false truth value 1/ 

If 

*1 

The NSECTS symbol controls the cOlliPilation of the buffered 
I/O routines within STDLIB2.C, allowin9 each user- to set the 
buffer s.ize most convenient for- his syshm, whi Ie keeping 
the numbers totally invisible to the C source programs using 
buffered I/O (via the BUFSIZ defined symbol.) For Jar-ger 
tJSECTS, the disk 1/0 is faster ••• but more ral is taken UP. 
To chaoge the buffer size allocation, follow these steps: 

1) Alter NSECTS to the desired value here in bdscio.h 
2) �R�e�-�c�~�m�p�i�l�~� STDLIBl.C and STDLIB2.C 
3) Use ellS to �c�o�m�b�i�n�~� STDLIBl.CRl and STDLIB2.CRL to make 

a nell r€FF. CRL 

Make sur'! YOU use declare at 1 your 1/0 buffers with the a 
statemtnt such as: 

#define NSECTS S If Number- of sector-s to buffer UP in r'am *1 

'define BUFSIZ (NSECTS * SECSIZ + b) 1* �D�o�n�~�t� touch this */ 

strlJct _buf { 
int _fd; 
irrt _nleft; 
char *_nexb; 
char- _bufHNSECTS * SECS1Z1; 

#define FILE struct _buf 

If: Or this ... *1 

If YOU plin to use the high-level storage allocation functions 
from the library ("alloch and "freeH) then: 

1> Unto.ent (enable) the "ALLOC_ONH definition, and co_ent (lut the 
�·�A�L�L�o�(�~�O�F�F�u� definition from this file. 

2) Re-colPiJe STDLIB1.C, and use eLIB to �t�r�a�~�s�f�e�r� aaftoeD 

ind "freeD into the DEFF.CRL library file. 

3) THIS IS IMPORTANT!!! Include �t�h�~� state.tnt: 

1* initialize allocation pointet II 

�s�o�m�e�w�h�e�~�e� in your "miao" �f�u�n�c�t�i�~�n� PRIOR to the first US! 



of the Halloc" function. DCtJ;T FORGET THIS INITIAlIZATION!! 

Rem£:mber' to include bdsdo.h in ALL fi lis elf your C 'I"09ral. 

1* disables storage allocation if uncommented 1/ 

/1 only ONE of these two lines should be uncommented *1 

.II 
Idefine ALLOC_ON 1 1* enables storga!e allocation if uncomaented II 
*1 

#ifdef ALLOC ... Ot4 /1 if storage allocation enabled, 1/ 

struct _header { 
struct _beader *.ptr; 
unsigned _size; 

\ . 
i' 

shuct _header- _base; 
struct ... header *_al1ocp; 

lendif 
-r 

1* declare this ext!!'"naJ data to *1 
II be used by alloeO and i:reeO II 



iinclude "a:bdscio .. hll 
Idefine float char 
ide fine short char 
Idefine string char 
#d~fine byte char /* purge, more trouble than worth f/ 
'define boolean char 
#define YES 1 
'define NO 0 
#define NONE (I 

Ide fi ne EMPTY (J 

#define DEL Ox1F 
'define RUB_OUT Ox7F 
#define AND &, 
Idefine OR :: 
#defir.e NOT ! 
Idefine INPUT 0 
Idefine OUTPUT 1 
#define RANDC~ 2 
Idefir,e BASE' (I 

'define FROMLBASE 0 
#define FROM_HERE 1 
idefine IS_BEFORE (0 
#define IS-AFTER )~ 
#define .IS_SAME ==0 
#define IS_DIFFERENT !=O 
Idefine BEFORE -1 
#define AFTER 1 
Ide fi oe SAtIE 0 

#define FLAG char 
Idefine FILE struct _file 
s·truct _fi Ie { 

ir,t _rfd; 
int _secs; 
unsigned _frsts!c; 
unsigned _cursec; 
byte _curbyt; 
byte *_Rxtbyt; 
byh *_bufbase; 
byte *_PiStbuH 
cbar _mode; 
int _upda.te; 
unsigned _curbJk; 
iot _blksiz; 

struct .filf_ptr { 
unsigned _sect~r; 
byte _byt; 

'.e J' 

/f code for 'open()' II 

/1 code for 'seek(}' II 
If r/w = offset 1/ 
1* r/w = current value + offset *1 
1* code for Ist~C.p()$ *1 

Ii fiJe descr-ipttr If 
/1 , of sectors in buffer *1 
1* first sector in buffer 1/ 
1* cp/m current random sec II 
If current random byte *1 
1* next byte to be processed II 
1* location of base *1 
/f first byte btyond end of buffer If 
1* read, write, append, or direct */ 
1* buffer modified flag *1 
1* currentlY addr'essed block 1/ 
1* size of a logical block II 



'* Exhr-naJ data uud by DIO.C for dir-ected 110 simulatic,n: 
(BDSCIO.H must also be 'included in the main file.) 

*1 

l* 
#define BUF_CONS 1 

f/ 

char _dif1as7 _doflis; 
char _pipef, *_pipedest; 
char **_savei, **_nul1pos; 

char' ... dibIJHBUFSIZl, _dobuHBL!FSIZl; 

#ifdef BUF_CONS 

char _conbuf[MAXLltJE + 21; 

char *_conbufp; 

#endif 

If uncomment if console buffering is 
desired (see DIO.C) */ 

1* fla, if directed 110 beIng used II 
/f true if a pipe is being Ii ned *1 
1* used to r-emember' positiCtn ir. 

cor.and line when piping fl 
/f 110 buffers used for- direction */ 

1* console bufferin, data *1 

If console input buffer used for 
non-directed standard input II 

1* pointer to next character to 
read from ((Insole buffer *1 



/f PORTIO.H - I/O buffer" dati h'Ft arid r"eJated definitions for- use 
with the 1/0 routines in PORTIO.C. *1 

str-uct iobuf { 
int fd; 
int beet; 
int nextc; 
char lIritteM 
char buff £128]; 
}; 

Idefine ABSOLUTE 
.define RELATIVE 

o 
1 

/f cur'rently bufferfd sector *1 
/f irldex of next char in buffer *1 
1* arlythln9 wf"ittefl in current :·ector? *1 

1* seek codes *1 



1ft 
Directed 1/0 package for 80s C vl.45 LZ -- 12/81 

The following functions make UP the direchd I/O library: 

2 .. getchar-() 

3. putch,r(c) 

4. dioflush() 

Mike thi: tht fir-st thing YOU do irJ 
your -.ainU function, to proce!s 
r'edir-ecti(lo coftmands. on the CPIM 
cOJrtlfind 1 ine. 

Gets a character from the keyboard, 
or from a dir'eded input fi 1e if one 
was ~,peci Hed on th! cOJnfland 1 ine. 

Puts a character out to the console, 
or to a directed output file if one 
was specified on the command line. 

Flushes directed output fife, if open, 
and closes all directed I/O files (if 

. aff),",} This. /Dust be called befor-e your 
prOgraM exi ts ~r' returns to CP/M. 

To activate redirection: Four special ar9uments may be given 
(ir. the cOffJITttlrid line h the gerlerated COt1 file •• " 

)foo causes "putcharu to place characters into the file 
n~d "foo" instead (If to the console. 

+foo like )foo except that the characters are AlSO sent 
to the consoh. 

(foo causes PgetcharP to return characters froa the file 
naaed RfoOM instead of from the keyboard. 

command l'fo9 causes the ~tindird output of the command specified in 
ucollandu to be fed into the standard input of another 
pr-09tuh upr'c.,/!. (BOTH "command" ar,d U,rc,gll must bt 
compiled with DIO) 

{Note that there must never be any spaces betW!en ),+,( or : and the 
corresponding filename.} 

When no 11(" or 11: II operator- is used, standaF'd input comes from the 
console and all standard line editing characters are recognized (i 
flew featur'e of vl.4S). To indicate end-oF-file, )'OIJ must type 

AZ (CR) 
<control-Z foll~d by i carriage-return.} 

When fief 11)" or- II: If oper-ator is used, sh.rJdard output giJes to the 
c(jnsole. 

A pt09ram allowing r-edir-ection must have the following forru: 

#include "bdscio.hd 

lirfelude "dio.h lt 

main(ar-sc,ar9V} 

If standard header file II 
1* directed 1/0 h~ader If 

1* other externals, if iny */ 



*1 

NOTES: 

char **ar9V; 
{ 

dioinitf&arsc,ar9v); 

dioflush( H 

1* dec1ar'ations ., 
/4 initialize redirection f/ 

If clean UP redirection fl 

O. The cCtnsole input may be raw (unbuffered, one char'. at a tile) or 
buffered (entire 1 ine lust be tYPed before char's are returntd, 
allowing standar'd editing ff:atur'es, and charachrs come bid~ one 
at a tilH AF1ER thi entire line is typed). The defau1t is raw; tCI 

have buffered console input, uncomment the a.define ~JF_~lS· line 
in bIO.H and recompile this file and all fiJes in your pr09ram. 

1. Redir'ection and Fipu l!Iork only for TEXT. This mechanism should 
not be used for binary data. 

Z. Use I/-f dio· to 1 ir.k the Fr09raa: this ensur'es that the FrOPfr 
versions of "setchar» and UputcharM are used. Do not defin~ 
your' OWit lf~etchar,1t or· Hputchar", or thin9S wi 11 set confused. 

3. Multiple piPeS may be chained on one command line. For example, 
the follcfwins comrrrarid feeds the outFut of pr'09f'afff HfoO" into thi: 
input of Pfosram "bar a

, the (Iutput of "bar" into the input of 
prosram 1t 2ot H

, ind t~ output of "zotlJ into a file called I/outputu: 

A)foo ar91 :bar rzot ar92 ar93 )output (cr) 

"arg1 11 is ats actual arSlum~nt to "holt, ind "ar-Sl2" ir,d lJatSl31J irt 
actual ar'9ullents to "zotJl. This illustrates how actual ar"umtnh 
iYlay be inhrspused with r'edirection cOldLind!. The ptoSirams see 
the actual arguments, but command line preprocessin9 handled by the 
"dioird til functir.m cause the pr09r'us to never need to knOb; about 
the redirection cOlYIJiands. Note that all three prOstaas (l'foOIl, "bar" 
and "zot"} must have beef! cOIJIPi 1 ed and linked h use the HDIO­
packa9fa 

#include IIbdscio.h lt 

#include "dio.h lt 

#define CONLINPUT 
Idefine CONL(~TPlq 
#define COti.STATUS 

'define CONTROL.C 
#define STDERR 

Idefine INPIPE 

Idefine VERBOSE 

1* 

1 
2 
11 

3 
4 

2 

2 

If BDOS call t~ read console *1 
1* BOOS call to wr'jh to console *1 
1* BOOS cal J to int~r'f'(t9ite status *1 

If Quit character */ 
1ft Standard Er'f'(ar descr'iFtor (sony, 

Unix fanst 2 was already used.) *1 
1* bit settin9 to indicate direct~d 

input fr·om a temp. pipe fi Ie il 
If bit settin9 to indicate output is to 

90 to console AND dir'eded output *1 

The Ifdioinit" function must be called at the beginning of the 



II 

#dtfine ar!!c lareeF 

dioinit(ar9cp,ar9V) 
int *ar9CP; 
cha.r Uar9V; 
{ 

int i,j) ar9count; 

_difla9 = _dof1a9 = _pipef = FALSE; /f No directed 1/0 by defau1t 1/ 
_nulJp_os = &ar9v[arsc); 

Ii fdef BUF_CONS 

lendif 

_conbuf[Ol = OJ 
_conbufp = _conbuf; 

1* no chara.ct@rs irf buffer yet *f 
1* point to null buffer Ii 

ar!lcount = 1; 

for (i = 1; i { ar9C; iff} 
( 

if (_pipef) break; 
switch(lar9v[i]) { 

case _1(-': 1* Check fe.,- direchd irtJ~ut: *1 
if (!ar9v[i)[1]) gO to barf; 
if (fopen(&at-sv[iHll, _dibuf} == ERROR} 
( 

} 

fp'rir.tf(STDERR,lIean-'t open %s\rl" ,&arg'.,C UU]); 
exi to; 

_dHlag = TRUE; 
if tstr'cr,p(ar·9v£i),II(TEf1PIN.$$f'" = 0) 

_difla9 := INPlPE; 
soh movar9V; 

case l:-': 1* Cbeck for Fipe: *1 
_pipef++; 
_piFedest = Scar"9v[iJ£U; /f save Fros flame for' exec1 *1 
if (ar'9v[i][ 1] ) 
( 

casE' /+": 

ar9v[iJ = H.TEMPOUT.$$$"; 1* temp. output *1 
_savei = &ar9v[il; 

_doflas := '~RBOSE; 

if (!ar9v[ilC1]) 
( 

ba.rf: fpr'intf<STDERR, HBad r-edirection/piFe sPecifier-a); 
exitO; 

} 

unl inkf.&anv[i][lJ}; 
if (fcr'tat(Siar9v(iUl1, _dobuf) = ERROR) 



}-

} 

1* 

*1 

dic.fl ush() 
( 

{ 

fpr'intHSTDERR, "Can't create ~s\r.I/,&i"'9V£iJ(lJ); 
iXitO; 

mOVir9Y= if (!_pipef) 
for (J = i; j < irsc; j++) ar9y[JJ = ar9v[J+1J; 
{.ar9c)-"'; 
i--; 
_nullpos--; 

} else { 

} 

break; 

dt:fault: 

ar9C = ar9COuT,t; 
ar9v[ar9c) = 0; 

ar9count++; 

if Ldifla9) 

} 

1* 

{ 

fe) ostLdibuf H 
if (_difJa9 & INPlPE) unJink(BtemPin.$t$Q); 

J 

if Ldoflas) 
{ 

} 

putc(CPMEOF,_dobuf); 
ffJusht ... dobuf}; 
fe J oSt Ldobuf j; 
unJiok("teIPin.$$$-); 1* in Cist previous pipe was aborted ./ 
renamt(Utempout.j$$-,"tempin.$$$-}; 
if LplPef) 
{ 

*_savei = "{TEMPIN.$$$U; 
*_oul1pos = NULL; 
if (execv{_pipedest,_savei) == ERROR; 
( 

fpr-intf(STDERR, "\7Brohn piFe\r."); 
exitO; 



*/ 

Tbis version of "!litchar-" r-eplacf!s the ri9ular vu-sic,n when usin9 
directed 1/0. Note that the -BUF_CONSN defined symbol (in DIO.H) 
conhols whether the console input is. to be raw or buffer-Ed (see 
item O. in NOTES above) 

9itcharO 
{ 

int c; 

if t.difla9} { 
if «c = getc<_dibuf» == /\r~} c = getc(_dibuf); 

} 

Ii fde f BUf _CONS 
{ 

1* For buffered console input, get a line of text *1 
If from the BOOS (usio!! ·getsU

), & insert newline: */ 

} 

if <!*_conbufp) { 

} 

gets(_conbufp = _conbuf}; 
_conbuf[strlen{_conbuf) + 11 = '\01

; 

_conbufCstrlen<_conbuf)] = ;\0/; 

C = *_cc,obufp++; 

#eh,e If for- raw console inplJt, simulate norffii.l IIsHehar n: 1/ 

hndif 
if «c = bdos(CCtJ_INPUT») == COtJTRDL-C) exit!); 

if (c = (:F11EOF) r-eturn EOF; 

if (c == /\r· / ) 
{ 

#ifndef BUr_CONS 

hndif 

} 

1* 

*1 

if (!_diflas) bdos(2,I\n/}; If echo LF after OR to console *1 

} 

r-eturn c; 

This version (If II putchar- 1f f'eFtaC!! tht r-esuJar- ver-sion when using 
dir-~cted I/O: 

putchar(c) 
char' c# 
( 

char fstatic; 
static = u; 

if L.dofl a9 ) 
{ 

If remembers last character- sent; start out null *1 

if (c == ~\n~ && *static != I\r~) putc(/\r~,_dobuf); 
fstatic = c; 
if(putc(c,_dobuf) == ERROR} 
{ 

fPrintHSTDERR,HFile outFut £orrelN disk full?\n-); 
exitt ); 



} 

} 
if (!(_dofla9 & VERBOSE}) return; 

} 

if <bdos(CONLSTATUS) && bdos(CONLINftIT} == CONTROl_C) txit(); 
if (c == I\nl && fstatic != I\r/) bdos(CON_OUTPUT,'\r / ); 
bdos((~_OUTPUT,c); 

Istatic = c; 



; If, Portab 1 e I 10 Pa.d~age fund i (IrfS f I 
l* Writhn by EBM·Of. 13 DEC 1981 *1 

1* ilo buffer data type 1/ 
#include "portio.h-

#define TRUE (-1) 
Id~fine FAlSE 0 

int copen (buf, naif) 
struct iobuf fbuf; 
chii' *rtime; 

{ buf-)hect = -1; If set values to for-ce initial r-ead f! 
buf-)nextc = 128; 
buf-)written = FALSE; 
return (buf-)fd = open (name, 2»; 
} 

int c(reat (buf, name) 
struct iobuf fbuf; 
chal' fn~; 

buf-)isect = 0; 1* don~t force initial write~ II 
buf-)nextc = 0; 
buf-)written = FALSE; 
if ((buf-)fd = cr-eat (name» ( () I: close (buf-)fd) ( O} retur-n (-1); 
return (buf-)fd = open (name, 2); 
} 

iot cclose (buf) 
struct iobuf fbuf; 

{ if ((force (buf) < 0) return (-l); 
r-ehr-n (c lose (buf-)fd) ) 4 
} 

iot cread (buf, 10e, len) 
struct iobuf fhuf; 
char floc; 
unsigned len; 

{ char foJdJoc; 
unsigned amt; 

oldloc = 10e; 
while (Jeni { 

if Hut = min (len, 128 - buf-)nextd) (= I) { 
if (cfor-ce (buf) {O :: 

seek (bur-)fd, ++buf-)isect, ABSOLUTE) (0 I: 
read (buf-)fd, buf-)buff, 1) != 1) br€ak; 

buf-)n£'xtc = 0; 

} 

ID(lvmem <&buf-)bufHbuf-)fltxtC], )cle, ut); 
buf-)nextc += amt; 
loe += amt; 
len -= amt; 
} 

return {Joe - oldloc); 



} 

iot cwr·i te (buf, loe, len) 
struet.iobuf *buf; 
char floc; 
int len; 

char foldloc; 
unsigned amt; 

ell d 1 oe = loe; 
while (len) { 

i(((amt = min Uen, 123 - buf-)ntxtc)} (= OJ 
if {cforce (buf) ( 0) break; 
++buf-)isect; 
buf-)nextc = Of 
eontir,ue; 
} 

mov~tm (loc7 &buf-)buff[buf-)nextc), amt); 
buf-)nextc += aet; 
he += amt; 
Jer, -= amt; 
buf-)lI!ritten = TRUE; 
' . . ' 

return (loc - oldJoc); 
} 

if,t dorce (buf) 
struct iobuf *buf; 

{ if (buf-)nextc ) 0 && buf-)written && 
(~eek (buf"')fd, buf-)isect, ABSOLUTE) (0 :: 
IiIf·i tt {buf-)fd, buf-)buff, 1i (= on return (-1 H 

buf-)written = FALSE; 
return (1); 
} 

int cflush (buf) 
str'ud iobuf *buf; 

{ if (buf-)oextc & Ox7f) { 
setH'" (&buf-)bufHbuf-)ne:dd, 128 ... buf-;'nextc, ("Z" - I@")}; 

buf-)written = TRUE; 
}-

return «force (bufl); 
} 

iot (seek (buf, amt, mode) 
struct iobuf ... fbuB 
i nt afft, . mode; 

{ int nefJIsect, newpos; 

if (mode = RELATIVE) 
{if (alit ( 0) { 

amt = -lIt; 
1* backwar'd:· */ 

frtbJStct = tluf-)hect - (amt }) 7); 
newpos = buf-)nextc - (amt ~ Ox7f); 
while (newpos ( 0) { 

newpos += 128; 



--newsett; 
} 

if (nellJsf:ct ( 0) retur·n (-lH 
}. 

else { 

;. 

TIf:IIISect = buf-)isect + (amt » 7}; 

newP(ts = buf-)nextc + (ut & Ox1fH 
whi1e (newpos )= 128) ( 

nelilPos -= l~e; 

} 

} 

else if (mode == ABSOlUTE) ( 
if taat ( 0) return (-1); 
newsect = (amt ») 1}; 
newpos = faIt & Ox7f}; 
} 

else r·etur·r, (-1); 
if (newsect != buf-)isect && 

{eforce (buf) < 0 :: 
seek {buf-)fd, newsect, ABSOLUTE} < 0 :1 
reid (buf-)fd, buf-)buff, 1) ~= 1}) r~turn (-1); 

buf-)isect = newsect; 
buf-)nextc = newpos; 
buf-)Il)r'i thn = FALSE; 
retIJrn (1); 

} 



l* 
Directed I/O package fljf use with 8DS (: vl.4x, 

The follollJin9 functions iJlike UP the dir-ected I/O libr-arY: 

1. dioinitC&ar9c,ar9v) Make this the first thirl9 YOU do in 
your hmainh function, to process 
redir-ectior. commands on tht CP/tt 
c(tmmand 1 i nf. 

2. setchar(} Gets a charader- fr-om the keyboar-d, 
or from a directed input file if one 
was specified on the coamand line. 

3. putchar(c) Puts a character out to the console~ 

or to a directed output file if one 
was specified on the command line. 

4. dioflushO Flushes directed output fiJe, if open, 
and closes all dir!cted I/O files (if 
am',) This must be called btfor'e your 
prosram exits or returns to CP/M. 

To activate redirection: Four special ar9uments laY be given 
em the c(lmmand line _to the sentr'ated COM fi Ie ... 

)ft,c! causes I1putchir" to place characters irltc, the file 
named "foOIl instead of to the (Clr,s-ole. 

+foo like )foo except that th~ characters art ALSO stnt 
to the cort.~·o 1e. 

(foo causes H9ftcharH to r-eturn charlcttr-s fr'om the fi Ie 
named ~foo" instead of from the keyboard. 

cOlI'IIIIi.r.d : prCt!l causes the s.tar.dard output of the cOMirid SP!ci fied in 
"command" to be fed into the stir,dard input of another 
Ftr.19r-am1 upf'OSIt, (BOTH "commar.dJ1 and ilPI'Ctg ll mus.t be 
compiled ~ith DIO} 

(Note that ther-e must n·aver' be any spaces bet\jf~!n ), +, (or- and the 
corresponding filename.) 

NOTES: 

lir.c1ude I.Ibdscio.hfl 
#include ·dio.hP 

main{ar9c,anv} 
char **ar9V; 
{ 

dioflushO; 

1* standard header file 1/ 
1* directed 1/0 header *1 

1* other externals, if any *1 

1* dedar-atioTts *1 
1* initialize redirtction II 
If body (If pr09f-am *1 



O. R<@direction and pipes !torok onlY for' TEXT. This mechanism should 
not be used for binarv data. . 

1. The "getchar it ir,d °putchar" furlctions shoul d each be used EXPLICITLY 
at least once in your mairl sour-ce fi Ie, so that the correct versions 
ar'! pick.oed off from DIO.CRL instead {If tht incor'rect ones from 
DEFf2.CRL (because of the wav the linker works.) 

2. The Uputc" library function should be modified so that an iobuf 
value of 4 sends a character to the CPIH console via a Nbdos" 
call (as opposed to using "Futchar"), and that a "'\n" character 
thus sent should be expanded into a CR-LF combination. This 
is easily accomplished by addirt9 the fa II ollli,." clause to the "putt" 
function, r'ecoll'tPiJin9 STDLIB1.C, and updatin9 DEFF.CRL bv 
transferdo!! in the neld "putc· with eLIB.COM: 

if <_iobuf == 4} { 
if (c == "'\n"') bdos(2,"'\r""; 
bdos (2, c); 

3. The "execyU function, used by this packa,e, is available in the 
fil~ EXECV.ASM; it should be assembled, r~named EXE~J.CRL, a.nd 
then transferred into DEFF2.CRL using CLIB.COM. 
(This may alr~ady bav~ b~en done ir • .the vl'tT'sictfl "(elu have.) 

#ioclude "bdscio.hQ 

linclude "dio.h" 

#d~fine (~_INPUT 1 
Idefine cart-OUTPUT 2 
#define CON-STATl~ 11 

'define CONTROL-C 3 
#define STDERR 4 

'define INPlPE 2 

Idefine VERBOSE 2 

If 

l* BOOS call to f'iad con~oh f! 
If BOOS call to write to consol~ *1 
/f BOOS cill to interrogate status 1/ 

If Quit charicbr' f! 
If Standard Er'r-or descriptor {SON'Y, 

Unix fans, 2 was already used.> *1 
If bit setting to indicate dirfcted 

inp!J1 from a temp. F-iF~ fi I *1 
If bit setting to indicate output is to 

90 h CORSO 1e At4D dir"echd output fl 

Tht ddioinit" function must be called at the be9innin~ of the 
IJRioN functi{lT!: 

*1 

dioinit(ar9CPtar9Y) 
int fargtp; 
char iHar!!v; 

"' int i,j, ar9count; 

_difla9 = _doflas = _pipef = FAL~; 1* No dir'echd lIO by default f:/ 
_nu11p05 = lar9v[argcJ; 



ar!lcount = 1; 

for (i = 1; i < ar9C; iff) 
( 

/f Scan the cOIIHnd 1 ir,i for- )- and ( *1 

if (_pipef) break; 
s~itch(far9v[il) { 

case ~(~f 1* Check for directed input: *1 
if (!ar9v[i][11) 90to barf; 
if (fopen(&ar·gvtiHl1, _dibuf> = ERROR} 
{ 

} 

fprintf(STDERR,HCan~t open Xs\nM,&ar9v[iJC11}; 
exitO; 

_difla9 = TRUE; 
if (strcmp(.r9v[i],"{TEMPIN.$$$") = O} 

_diflag := INPlPE; 
90to movarsv; 

1* Check for pipe: *1 
_pipef++; 
_piFedest = &ar9v[ iJ[ll; 1* save Fr'09 naH felT' exec1 If 
if (ar9v[i][1]) 
{ 

ar9vril = ". TEIf'OUT.$$$"; 1* hmp. output *1 
_savei = &arsv[il; 

cau "+1: 
_dofJa9 := VER~3E; 

foc.: Cise -')If If Check for' dir'eded OlJtput *1 

barf: fprintf(STDERR, "Bid redir'ectic«o/piF! sped fief'''); 
exitf}; 

} 

unJink(~argvri](11); 

if (fcreatftcar-9v(i][1], _dobuf) = ERROR} 
{ , 

fprintf(STDERR,IICar,.'t creab Xs\nS,~a"'9v[iJ[1l); 
exiH);. 

movargy: if (!_pipef} { 
for (j = H .j ( at!'c; j++) .r-9Ven = ar'sv[j+11; 
(.r9C)--; 
i-; 
_nul Jpos-; 

} else { 
ar-se = ar-9count~ 
ariv[arscJ = 0; 

1* handle rlor-Iliil ar9ument:.: */ 
ar9count++; 



} 

} 

} 

If 
The IIdioflush ll function must be cal1ed before ftxitin9 the pT-osr'am: 

II 

dioflushO 
{ 

1, 
J 

If 

1/ 

if Ldifla9) 
( 

fc10seLdibufH 
} 

If Cleanup uncor,ditionaJly so finale beJolI.! can"'t screw UP II 
unlink(lItempin.$$$II); 

This version of "getchar·1I replaces the r-~9uJar vusion when USiMI 

directed I/O: 

getchuO 
{ 

} 

1* 

1/ 

char c; 

if Ldifla9} { 
if «c = getcLdibuf}) = /\r"} C = getcLdibufH 

} else 
if «c = bdos(CON_INPUT}} == (~C) exit(j; 

if (c == CPMEOF) return EOF; 
if (c == ",\1'/) 
{ 

c = ,1\0"; 

If Cootrol-Z ii EOF key 1/ 

if (!_difJag) bdos{2,'\n/}; 1* echo LF aft!!' OR to console II 
)-

returrl C; 

This version of Ifputcbar" r·ftPlaces the r-!9ular veT-stem when usins 
directed I/O: 

putchar(c) 
char c; 
{ 

if (c == /\n/) Futc(l\r',_dobuf); 
if(putC(Cf_dobuf) == ERROR} 



} 

{ 

} 

} 

fFrintf(STDERR,HFile output error; disk ful1?\on); 
txit(); 

if (bdos(CON_STATUS) && bdo5{(~_INPUT) == CONTROL_C) exit(); 
if (c == ~\n/) bdos(CON_OUTPUT,'\r~); 

bdos(CON_otITPUT,c); 



; Be SoftllJar'e C Standir·d Libr'irY Machine Lar,9uue fUflCti OriS 

.; Written by Leor Zolman 
3/22/82 

; 'This file is in 8CSM- format; to convert to CAl format, 
; use CASM.SUB in conjunction with CASH.COM, AS".COM and DDT.COM. 

; Functions appearins in this file: 

getchir kbtrit ungetch putchar putch sets rind . srandl orand CSIIJ setmem movmem call calla , , . 
Club peek poke sleep pause setfcb r'ead , 
open close creat unlink seek ttll renam2 
fcbaddr exi t bdos bios cod~nd ftxhr-ns endext 
exec execl execv sbr'k rsvstk 

maclib bds 

FUNCTION getchar 
Ida ungetl ;aoY.character pushed back? 
(IN1 a 
mov l,a 
iz. 9ch2 
xra a ;yes. r'etur'n it and clear- the pushback 
sta unset} ;byte in C.CCC. 
",vi h,O 
ret 

9ch2: push b 
mvi c,conin 
call bdos 
pOP b 
cpi cntr·Jc ; contre, l-C ? 
jz bise ;if so, reboclt. 
cpi lih ; cor,trerl-Z ? 
lxi h,-l ;if so, return -1. 
r'z 
mov 1,a 
cpi cr- ; car'riage f'etur'n? 
jnz 9ch3 
push b 
R'lvi C,CC'Mut ;if so, also echo linefetd 
mvi e, If 
call bdos 
pOP b 
mvi 1,newUn ;and return nt~line {lintfe~d} •• 

9ch3: mvi h,O 
. ret 

ENDfllNC 

FUNCTION 
lda 
mvi 
fI(!"v 1,a 
t)ra a 

kbhit 
;any character un9~tttn? 

• 

rnz fif so, return tru~ 
iJ 

E.rif,d 
inF 
tlJrih 
fabort 
tCrFOfl'ltefrl 



push b 
mvi c, cs·tat ;flst inhrro9ih cor.sole !tatu!. 
ca11 bdos 
pOP b 

"ra 
1 xi 

; 0 retuf'otd by BOOS if 1'10 charachr' ready 

rz H-eturn 0 in HL if rto charachr' ready 
i nr ; other'wise rtturn 1 i r, HL 
('et 
EHDFUHC kbhit 

FUNCTION ungetch 
J da uTIgetl 
II't(lV 1,a 
pus.h h 
call ma2toh 
s.ta unset) 
pOP h 
.vi h,{l 
ret 
ENDFUNC IJ0getcb 

FUtlCTION putchar' 
call 
push 

maltoh ;get characttr in A 
b 

mvi 
cpi 

c,eonout 
neulin ;newline? 

:jR~'"L-~ 
mvi 

put1 ;if riot, just 90 put out the charader' 
e,er ;else ••• put out CR-LF 

put!: 

put2: 

cal1 
mvi 
mvi 

lQefV 

call 

ifNi 

cal1 
('ta 

:r ({IJ,.. J.w 
PC'P 

ret 

put3: ifNi 

c,all 
cpi 
jz 

POP 
ret 
Eru.ut1C 

bdos 
"conout 
a,lf 

c,(stat ;00111, is inFut present at the console? 
bdos 
a 
put3 
b ;no ••• al1 dont. 

'-

"conin ;Yts. Simp), it (this will alwiYs tcho tht 
bdos character to the screen, alas; 
cntf'lc Hs it control-C? 
biSt ;if so, abort and reboot 
b ftlse i9nOrt it. 

FUNCTION Futch 
call maltoh 
Fush b 
IDvi c, conout 
IMV e,a 
cpi f.twIirf 
. .inz Futch1 ;if not ne~Jine, just Fut it out 
IDvi e,er ;else putout C~-LF 



call 
mvi 
IJIvi 

bdos 

puteht: call 
pOP 

c,conout 
e,1f 
Qdos 
b 

ret 
ENDFUNC 

F~TICW 
call Jfliitoh Jget destination addr'!ss 
push b ;save Be 
push h 
push h 
lxi h,-IS0 ;use space below stack for readins line 
dad sp 
F'ush h ; save buffer' address 
mvi la, SSt. f eJ 1011 a max of about 135 char-aehrs 
myi c,setlin 
XCh9 ;put buffer· addt in DE 
call bdos ;set the input line 

c,conout I1lvi 
mvi 
I:all 

e,lf ;put out a LF 

POP 
iox 

tcdos 
h 
h 

mov b,1t 
inx h 
pOP d 

;set back buffer' addr'ess 
;point to returned char count 
;set B equal to char count 
;HL points to first char of line 
;DE points t(, start destination area 

COP'{}: ma:t--- a, b ;fOPY line to start of buffer 
..DN-- a 

J R. 'L-..P. - gets2 
m~ -blff 

staX---4-
inx~ 
inL----d 
dcr b 

:JR,.iaa. ---rOPy 1 

get.s2: xr'a i. 

stax d 
pOP h 
pOP b 
ret 
ENrfUNC 

FUNCTION 
lhld rseed 
>{chs 
llvi i,4Sh 
ana e 

-:S~1.. n r'and! 
jPt r'and! 
.s:tc 

r-and1: lhld r-seed+2 
lre1,' inb, -.. 
r'alR ~.~ 
."~I Iba 
lo~r ad 
r'il ~ L 

;store terminating nul) 

; retur·n buffer address in HL 

rand 



Rrov hit 
shld rseed+2 
.f'I09 atd--
ra1R 0 

-1M'" h,. ~,( 

oM ... atf 

r-al tt f 
110; La -f*'J~C: 

51)€.0 !'htd rseed 
mov a,h 
arti 7fh 
mov h,a 
ret 
ENDFUNC 

Flt4CTION srand 
call rrtaltoh 
mov 
ora 

'3~7... j..'f. 
shld 
shld 
r-et 

sr'arld2: lxi 
push 
mvi 
call 
hi 

srand3: 
r '. 

p .. u?b 
"vi 
cafl 
pOP 

inx 
inx 
iox 
ani 

~,-..j.;: 
shld 
shld 
mvi 
mvi 
call 
IJlvi 
ff(;fi 

call 

a,h 
1 
sr'ar.d2 
rseed 
r'seed+2 

d,shl 
b 
c,9 
bdos 
h,Obdbdh 
h 
e,11 
bdos 
h 
h 
h 
h 
1 
srand3 
r'seed 
rseed+2 
e,conout 
e,er- _ 
bdos 
c,conout 
e,]f 
bdos 

mvi (,cooin ;clear the char-acttr 
call bdos 
pOP b 
ret 

sts1: db 'Wait a rew seconds, and type a OR: $/ 

ENDFUNC 

FUNCTION nand1 
EXTERtWo. puts 
ca11 maitoll 
~5h l\-
call puts ;print pro&pt string 

.s.o.P- h 



push b 
lxi h,567Sh 

srla= push Ii 
IDVl "cstat 
caJl bdos 
pOP h 
inx h 
inx h 
inx Ii 
ora a 

J~"2-n sr-la 
shld rseed 
shld r-seed+2 
pOP b 
r'et 
ENrfUNC 

FUNCTION nrand 
EXTERNAl puts 
call at9hak 
Ihld ar91 net n (lst ar-9} 
mov a,h 
ana 1 
(Pi 255 4was it -1 (set seed) ? 

~'lJ7...iM nrand! 
lhld ar's2 ;CCIPY seed 
shld seed 
lhld a1'93 
shld seed+2 
IbId ar94 
shld seed+4 
f'et ;alf done 

nrand1: push b 
.ov a,h ; look at first ar9 .sain 
ora 1 

~W"Z..m nr-and3 ;is it 0 (randomi2e)? 
lhld ar92 
push h ;yes. print Clut s,trin9 
ca}} puts ; ca.ll puts 
pOP d 
lxi h,5a97h ;Yes. start w/somethin9 odd 

nr'ar,d2: push h 
.. vi (,cstat ;interro9ate console status 
call bdos 
pOP h 
inx h and kfeF- it c*dd 
inx h ;and srowing 
ora. a 

3R",n f,r'and2 ;until user types something. 
shld seed ; then plaster- the va.lue all over the 
shld seed+2 ; seed. 
shld seed+4 
POP b 
ret 

nrand3= 1 da seed ;now compute next ra.ndol number. from this 
(Iri 1 ; point on, the code is that (if Prof. Paul Gans 
::.ta seed ~lsb of SEED must be 1 



mvi b,6 ;cJear b PROD bytes to 0 
lxi n,prod 

rar.dml: mvi 11,0 
inx h 
dQ b 

/) jnz randml 

lxi b,b ;set byte counter 
randa2: lxi h,plier--l 

dad b ;make addr of lsb of FlIER 
IJOV itD ;PLIER byte 
pus.h b ;Sive byte counter 
mvi b,S ;set bit counhr 

randIJ3: mov d,a ; save PLIER byte 
lxi h,prod ;shift whQle PROD left one bit 
mvi (,6 
>~ra. a 

randlJ14: tiy il:slr. ;get byte 
ral~ 

""-
~shift left 

II'IO:V: "hoi ;put byte 
im{ h 
dcr c 

'S ~/.h_J.M:. rindm4 

mov ibd ; recover- PlIER byte 
ral ;look it current hi9h bit 

:JRtJ~ n.ndlL6 ; 0 llitarlS no add eye I t 

push PSIiJ ;add SEED to PROD 
xra a 
Iwi c,b 
lxi 0, PHed 

lxi d,seed 
r'andm5= ldax d 

ide m 
mccv Ifhi 
iflX h 
im< d 
dcr c 

:S~~Z,LU. findmS 
POP PSlII 

randmb: dEP b ;test bit counter 
~jnz rar,dm3 f90 cycle more bits 

pOP b ; rtcover· byte counter. 
der I; ;!~st i.t 

~~tJ1iM r'indm2 ; 90 pr'ocess II'lor! t,yhs 

mvi b,6 ;complement PRC~, add 1 to it, 
lxi h,seed ;and tr'ansfer it to SEED. 
}xi d,prod 
Xf'a. a 
emc 

rind~7: 1 da.y. d 
efla. 

ad 0 
1Il0V irhi 
inx h 
inx d 



4ep ~ 
Djnz randa7 

dcx h ;put the two high (lr·der' bytes 
1iI0V a,1t ;into HI.. for return to C, Mt 
ani 7fh ;ne9Jectin9 to zero the high 
mov tr,a ;ordel' bit so a positive int 
1 da seed+4 ; is l'etur·ned 
1TI0V 1 ,a. 
pOP b 
ret 

,Iier: db Oc5h,S7h,1 
db Oeh,9ah,OeOh 

seed: db 1,0,0,(},0,0 

prod: db 0,0,0,0,0,0 
ENDFUNC 

FUNCTION csw 
in 255 
IMY J ,a. 
mvi h,O ~ 

r'et 
ENrfUNC 

FUNCTION setmerl 
call al'9nak 
push b 
Ihld I1r,2 
xchs 
Ihld u9l 
Ida ars3 
D'lOV e,a 
inx d 

setm2: dex d 
mov a,d 
ora e 

-j~Ah .. ~ setm3 
pOP b 
ret 

setm3: IOV trh C 

inx h 
~Q,. .;.. setm2 

ENDFliNC 

FUNCTION mOVII'Jell'l 

call ar9hak 
Ihld ars3 ;set block length 
IOV a,h 
or-a I 
rz ;do nothin9 if zero Jen9th 
push b 
1fI0V b,h 
!lOV e,1 ;set Be to length 
IhJ~ ars2 ; set dest addr-
xchs ;put in rE 
IhId al'91 fget source addr in HL 



(1:1pM 

tai If 
;if source ( dest, do tait-first 
;else do head-first 

headf: ifNi a,2 ;hst forZ-SO 
i&r-- a 
j.PE' ISllSOh; ZSO? 
db Oedh, QbOh ;Yes. do block m(I'lI. 

pop b 
ret ;and done. 

a8090h~ov I,. 
t!tl>_ d-
i'ltx ft -
ire< d 
.4C)( b 

• iJtev -r,tr" 

-ora T 
~---tftI368Oh 

~. 
~.-

tai 1 f: dcx b 
dad b '." . '" 
XCh9 
dad b 
XCh9 
inx b 

i.2 

;tail first. Comput~ ne~ source 
;and destiftatiCifi addr'esses 

;test for zeo 

m iiSOSOt -; ZSO? 
db Oedh,ObSh,. ;YU. do block move. 
pOP b 
r'et 

mS08!l t· /lev a,1t 

.. 

cIIPhd: 

.s..tax-:---4 
rdtx- h 
~d 
«x. b 

(¢i---C 

jnz,-mOOSOt 
P&fI---b 
~ 

!fIOV a,h 
CIltP d 
rnz 
mov ad 
cmp e 
r'et 
ENDFUNC 

FlINCTION 
call ar·ghak 
push b 
·lhld ar5.l5 
xch, 
Ihld ar·g4 
10V b,h 

call 



mov e,l 
Ida ., ... ",2 
lxi __ ,.t.., (allZ 
push h 
It,ld al'91 
push It 
tt\ld ar93 
ret 

caJ12: pc·p b 
ret 
ENDFUNC 

FUNCTJON 
calL ar9hak 
P'ust. b 
lhJd ll'95 
XCh9 
1 hId ar-94 
mov b,t; 
11"10'1 cd 
Ida ar92 
lxi h, calla2 
push h 
Ih1d ar91 
push h 
lhld al'93 
ret 

cal1a2: IOV l,a, 
Ivi h,(J 
pOP b 
ret 
ENDFUNC 

FUNCTIOt~ 

cal1 maltot. 
sta iohack+l 
call iohack 
InoV l,a. 
IDvi h, (I 
r'et 
ENDFUNC 

FUNCTION 
cal1 ma1telh 
sta iohack+4 
call maltoh 
call iohack+3 
ret 
ENDFlfr~ 

FUNCTION 
pee~~: _call miltoh 

mov I,m 
ulvi h,O 
ret 
ENDFUNC Feek 

calla 

;get d~ value 

;get be value 

;get a value 
;9ft return address 

;push it 
;get address of routine 

ad hI value 
; call routine 

;put A value in HL 
~clear high byh 

inp 

outp 

peek 

; store as ar9 h r'am ar'ia input subr'outine 
:ca11 the subroutine to get value 
;and put into HL 

; get port number-
;store as ar9 to ra. area ~utput subroutine 
;get data byte 
;output it 



FUNCTICIt-J poke 
call jMlbak 
lhld ar91 

Jda ar-92 
IhOV m,a 
r-!t 
ENDFUNC 

FUNCTION s1etp 
call. fliltoh 
push b 
inx h 

511: dex h 
A'lOV att, 
ora 1 

'J fl."'1- J.rt: sHa 
pOP b. 
r-ft 

--
slla: 1xi d,1000(l 
512: dcx d 

mov i!hd 

ora e 
--:JIl.N7.- J..rti 512 

push ~ 
IfIvi c,(stat 
call bdos 
ora a 
pOP h 

~-z..,i.a 511 
push h 
mvi c,corlin 
call bdos 
cpi cntr-}c 
jz base 
P6P h 

:It\ j.u 511 
ENDFUNC 

FUOCTION Piuse 
push b 

nus!: mvi c,estat ,. 
-- ... 

cal1 bdos ... 

or~i i 

lR'2-~ paust 
pop b 
r-et 
ENDFUNC 

FUNCTIor, setfcb 
call arghak 
push b 
Ihld ar-92 ;get pointer to name text 

i95P: mov a,m 
inx h 
cpi .$ / 

~R'2.,j; i9SP 
cpi tab 

:!A'1.. ;.. inp 



dcx h 
xchs ;set DE pointing to 1st non-space char 
Ihld ars1 tift --) feb irei 
caJl setfcb ; do it 
lxi 1'1,0 fall OK. 
pOP b 
ret 
ENDFUNC 

FUNCTION rtid 
call anhak 
Jda at91 
call fgfq 
jc tN'C,r ;trror if illegal fd 
IOV a,1I 
ani 2 ; OPUI for read? 
jz error ;error if not 
push b 
lda. ar!!l 
call f9fcb 
shld tmp2 ;t1lP2 will hold dma addr 
lxi h,O. ;count of # of successful sector's read 
shld tmp2a ; wi 11 be kept at tmF2a 

read2: lhld a1"93 ; done? 
mov ~bh 
ora 1 

.j"~-:z..~ r'ead4 

read2a= lhld ar-92 ;ets! read another sector 
xch!' ;DE is dma addr 
IIwi c,sdlrii 
call bdos ;set DttA 
1 hid tlP2 
XCh9 ;0£ is feb addr 
mvi "reads 
push d ;Save de so Iitf! can fudSfi rtf' fie 1 d if 
call bdos ;we stop rea.ding on ext~nt boundarY~ •• 
pop d ; CP/M sucks! 
cpi 2 
pOP b 
jz error r i fen-or, abclr-t 
push b 
(Pi 1 

( 

j'RN-z...~ read6 ;ECf? 

read3: 1xi h,32 f yes. art IiJf on extent bour/dar-v? 
~.ad d Hf so, 'id~ust fc,T' CPt,,'s stupidity here 
mov a'.1ft ;bv turnin9 an aoh sector count into o(}h_ 
cpi SOh 

:fRtl1-J.w read4 
nwi m,O ;yes. resf:t rJr' to O ••• CP/M leaves it at SOh! 

read4: lhld tmp2a 
teadS: pop b 

ret 

r'eadb: lhld if'93 
dex h 
shld af'93 
lhld ar92 
lxi d,128 



dad d 
~.hJ d al'"12 
Ihld t~P2i 
inx h 
shld tlltP2a' 

~~ r~ad2 
ENDFUNC 

-. 
FUNCTION fltr'i h 
call ar9hak. 
Ida ars1 
call. f9fd 
j c erNr 
IDOV a,m 
ani 4 
jz error 
push b 
lda ar91 
call f9fcb 
shld tmp2 
1 xi h,O 
shld tllP2a 
lxi d,tbuff 
mvi 
call 

c,sdma 
bdM 

;00 for- nor-mal CP/,.." e 1 E·e 42BO 

writ!: lhld 
mov 
ora. 
IbId 

Ir93 ;done vet? 
a,h 
I 

:l~,-rt 
lhld 
lxi 

Li.;J.. JDll4 

tmp2a ;if so, return count 
IIIrit3 

writ2: 

Ir92 ;else copv next 129 bytes down to tbuff 
d, tbuff ; 80 for' norma 1 CP 11'1, e 1s~ 4280 
b,128 

DO" i.m 
SM-- d 
imE-- h 
,i.nx- d 
~b 
JiI .. 
shJd 
)hld 

tSlve -) to next 129 bytes 
;get addr of feb 

mvi (,writs ;90 write 
call bdos 

inx 
shld 
1 hld 
dex 
shld 

a 
tmp2a 
IIIrit3 

h 
hi'ip2a 
arI3 .. 
h 

terr'or'? 
Hf S0, return t (If successfully wr·ithn 
; sectors. 

; else bump successful stctor count, 

:rA. ..iItR 
ar93 
",rit! 
b 

; and 90 try next sector 
IIJrit3: pOP 

ttt 
ENDFUNC , 
FUNCTION open 



call ir9hak 
xra a 
call f9fcb 
jc frror 
sta tllP 

.)(ch51 
lhld ar91 
Xd.9 
push b 
~~11-- setfcb 
mvi c,openc 
ca11 bdos 
cpi erJ'Clrv 
pOP b 
Jz error 
1da tmp 
call fsfd 
Ida ar92 
CIT'a il 

IDvi d,3 

j~~ jz oper,1 
der a. 
IflYi d,S 

:r~2.. ~ open! 

open!: 

del' a 
Jrtz error 
mvi d,7 
IOV m,d 
Ida tlllP 

rrlOY 1,a 
IJ'lvi h,O 
r'et 
ENDFUNC 

FUNCTION 
jmp clclse 
aIDFUNC 

FUNCTION 
EXTERNAl 
call ar9haJ~ 

lhld ar91 
PlJsh b 
push h 
call unlink 
pOP d 
lI'Ivi c, cr'eatc 
lxi d,fcb 
call bdos 
cpi errorv 
pop b 
jz error 
1xl h,2 
push h 
lhld ar91 
push h 
call (,pen 
pOP d 

;ar,v feb.'s fr'e~'? 

;i f not, error 

;successful open'? 

; if not, er-ror 

; 9ft HL pointing to fd tab 1 f: erltT-,\, 

;open for read'? 

;write? 

;else must be both (Ir- bad mod~. 

dose 
;julltP to the dOH: r-outir.e in C.CCC 

treat 
unlink,open 

;er'ase any old vU'sioTls of file 



FOP d 
rtt 
ENDFUNC cr'iat 

FUNCTION unlink 
cill maltoh 
push b 
xch9 
hi h, feb 
call setfcb 
mvi c,dele 
call bdos 
lxi h,O 
pOP b 
ret 
ENDFUt(: 

FUNCTION nek 
EXlERt4AL tell 
call arshak ; COpy ar9uments to ar9S iF'ea 
Ida ar91 
call fsfcb 
,j( enol' ; erretr' if fi le not open 
push b 
push h ;save feb address 

lhld arilt 
push h 
call tell ;9!t r/w pointer' FCtsitic,rlfor' the fi 1~ 
pOP d 

xth9 ;put pr'esent po!. in DE 
Ida ar'g.3 
Ihld ar92 ;get offset in HL 
ora a ;absolute offset? 

":S~'- * seek2 ;if so, offset is new position 
dad d ;else add offset to current position 

H:ek2: IftOV a,1 ; convert to e:dent ind sector val un 
rlc 
If,OV a,h 
fa) 

ini 7ft. 
sta tiP 

xthl 
lxi d,12 
push h 
dad d 
CII'IP It ;jumpin9 over extent boundary? 

~~"2.. H seek5 
xthl ;Yes. 
XCh9 
nwi c, cJosee ;close old extent 
push d 
call bdos 
pOP d 
pOP h 
cpi er-rorv 

~~1l)M seek4 



seek3: POP d 
POP b 
jllP error-

seek4: Jda tiff I' 
IiOV flt,a 
push d 
"vi e,opene ;and open new one. 
call bdos 

seekS: pOP d 
cpi urorv 

:j(t1--n. seek3 
lxi h,32 
dad d 
pOP d 
mov a,e 
a.ni 7fh 
II(tV ro,a 
XCh9 
pOP b 
r-et 
ENDFUHC 

FUNCTION 
call maHoh 
call fsfcb 
jc error 
push b 
hd d,12 
dad d 
mClv b,m 
lxi d,20 
dad d 
mov c ,II 
xra a 
mov a,b 
tar 
!fI(lV h,a 
mvi a,(} 
N,t 

mov b,a 
add c 
JflOV I, a. 
mov a,c 
ana b 
jp tel12 
ir.r- h 

te112: pOP b 
N:t 
ENDFUNC 

FUNCTION 
call arshak 
push b 

reoam: lhld aI's! 
xchs 
txi h,wfcb 
call setfcb 
1 bld ar-s2 
XCh9 

;and set nr field 

; return new :.idol' # in HL 

tell 
;set fd value in A 

;put extent I in B 

;put sector # in C 
;rotah e~dent rhht one bit, old bel --) Car-roy 

;rotahd value becoJrlH hish byte of ten position 
;rotate bO of extent into A 

; save Nltated exhnt number' in B 
;add rotated extent number to sector number 
;and r'esult become:. low byte ofhll p~sition 
;if both rotated extent. and sector # has bit 7 hi, 
;then the sum hi.d an overflow, so .... 

;bump position number by ~. 
;and a II done. 

N!nUit 



lxi b,wfcb+16 
call setfcb 
lxi d,wfcb 
mvi c,renc 
ci11 bdos 
pOP b 
(Pi ftrrorv 
jz error 
lxi h,() 
ret 

wfch: ds 53 
ENDFltIC 

FUNCTION fibod 
call Italtoh 
call fgfd 
jc error 
ITIvi m,Q ;clear entry in fd table 
lxi h,Q 
ret 
ENDFlINC 

RINCTION fcbaddr-
call maltoh 
call f9fd ;is it an open fiJe? 
..ic enol" 
call !Dittoh 
call f'fcb ; get feb addr- in HL 
ret 
ENDFUtlC 

FUNCTION exit 
..imp exit 
ENDFllNC 

FUNCTION bdos 
call ar9hak 
push b 
Ida at91 ;get C value 
mov c,a 
Ihld ar-92 ;set DE value 
XCh9 ;put in DE 
~aJJ bdos ;make the bdos call 
POF b 
ret ;and return to caller 
ENDFUNC 

FUNCTION bios 
call arshak 
push b 
lhld base+! ;get addr of jump tabJe + 3 
de< h ;set to addr of first jumF 
dcx h 
dcx h 
Ida ar-s1 ;get function number (1-SS) 
mov b,a ;1lI~l,tiF}y by :3 
add ., 
add t, 
JTf(lV e,a ;put in DE 
D'lVi d,(I 



dad d ;add to base of jump table 
push h ;and save for later 
Ih1d ar-$!2 ;9~t value to be put in Be 
mov b,h ;and put it there 
mw e,} 
lxi h,retadd ;whete call to bioi will return to 
:dhl ;;et address of Victor in HL 
pchl and 90 to it ••. 

retadd: 1I0V 1,a ;a11 done. now put return val ue in HL 
IllVi h,O 
pOP b 
ret ;and return to caller 
ENDFUNC 

FUNCTION codand 
lhld codend 
f-et 
ENDFUNC 

FUNCTION exhr-rlS 
IhId extrns 
r-et 
ENDFUNC 

FUNCTION endext 
lhld frer-am 
f-et 
ENWUNC 

FUNCTION 
1 h 1 d base+t, 
1 da tJ:>a 
(Pi 21h 
dcx h 
rnz 

;check for IlNOBOOP hackerv 
; ,Hlxi hI! at start of C.CCC (as inserted by NOBOCIT)? 
; if Cl"t does.no't be9in with Jll:d h, It th~n top of 
;IteIllOfV is just be 101.\1 thi bast (If the Mc's 

1xi d,-2100 ;eJsf: subtr'ad CCP size f.F'lus little more tor- 90(rd 

dad d ;measure) and return that as top of me~orYa 
r'ft 
ENDFUNC 

FUNCTION 
EXTERNAL 

, call Illiltoh 
lxi d,O 
push d 
push h 
call exec1 
pop d 
F'OP d 
ret 
ENDFUNC 

execl 
;g!t fi 1erlame 
;loid null parameter in DE 
; push null par'amehr-
;push filename 
; del an exec 1 
;c1ean UP stack 

Futl1ION execl 
cal) af9hak 
pus.h b 
Jhld ar-91 
~<Ch9 

hi h, -60 ; compute ~nfcb for US! hero! 
dad sp 
Fluh h ; save for- lfiuch later (WIll POF irlto Be} 



push 
Fush 
call 

! pOP 
ixi 
dad 
mvi 
inx 
ITIvi 
inx 
mvi 
pop 

II'Ivi 
call 
cFi 

'JRN'Z-~ 
err-: pop 

pop 

jlJtP 

nO~H'r-: Ih 1 d 

.J~Jh.. JM 
1xi 
push 
lxi 
call 
POF 

~~ .JItp 

excl(l: xcbs 
lxi 
call 
lhld 
mov 
clr-a 

~~'h .... j.wz 
lxi 

~>~clOa: xchs 
hd 
can 
lxi 
xra 
stax 
lxi 
dad 
mvi 

extl1: Fush 
IfIOV 

inx , 
mov 
Il'Jov 
or-a 

~~1F: 

mvi 
dex 

~xcl2= call 

h ;make a few copies for local ys~ below, 
h 
setfcb ;setup COM file for ey.ec1~ins 

h ;get new feb addr 
b,9 ;set extension to COM 
b 
lfh.fC.f 

h 
It'h .f0'" 

h 
IJh.fW 

d 
c,opent ;OFen th~ fil~ for reading 
bdos 
errorv 
noer-rr-
h 
b 
error 

a1'92 ;any first paf'amehr? . 

exclO 
d,ar92 ;no ••• null out first default fcb slot 
~ 
h,fcb 
setfcb 
h 
ext lOa ; and 90 nu 11 out 2nd feb E,l ot 

h,fcb 
setfcb 

;ves •• plic~ into first default feb slot 

ar93 ;aflv H:cond PiNUrt~ter £liven? 
a,h 
} 

exc10a 
h,an3 

;YU; stick it into second default feb slot 
. h, fcbt16 
ntfcb 
d,tbuff+1 ;now construct command line: 

zero tbuff+l just in case there a 
d 
tue 
SF 
b,O 
h 

ar'e flO ar-9 str'in9S 
;set p~inter to 1st ars strine in HL 

by offsettin9 4 objects froa the current SP 
;char count for com. lin~ buff 
;and construct command li~e 

a,m..... ;get ad.dr of next ar-s stri_!'l9 pointer 
h 
h~m 

},a ;0000 indicatts end of list. 
h ;end of list? 
excJ3 

a,"" ;no. install next strin9 
h 
IDP\lC ; convtr-t to uPper- cast for- colrtmafld line blJffer-



stax d 
inx d 
inr b 
inx h 
flOV 

or-a 
::rf(.~~ 

pOP 

iox 
inx 

"J~ W 

exc13: pOP 
flOV 

cpi 
~~v~ 

lxi 
mvi 
call 
jmp 

·er-r-mss: db 

excJ30: lxi 
!JIOV 

I,m 
a ;end of strio9? 
exc12 
h ;yes·. 
h ;bump Pir-Im pointer-
h 
excJl ;and 90 do next itrin9 

h 
a,b 
53h 

; c1 ean UP s. tack 
;check for· command buffer Dvuflol!! 

e:x:c130 ;i f no over-floll1, 90 'oad fi Ie 
d,errrrl59 
c,9 ;else comlain and abort ••• 
bdos 
en 

h,tbuff ;set len9th of comu~nd line 
;at location tbuff 

excJ3i= hd d,codeO ;copy loader- down tel end of tbuff 
Ixi h,tpa-42 

~ t:,.1fI¥4. b, 42 n emJth (I f J oader-
ext 14: l.d.ax..- d 

mw 'ha 
~d 

i~h 

d.t£-- b 
j.su--e){c 14 

POF 

lhld 
Ida 
cpi 

~R,.vl. .j.w 
lhld 

'l R .i.mf 

90{): (Fi 

::r~J'2...j.w. 
lxi 
dad 

901: sph} 

lxi 
push 
jmp 

mplJc: (Pi 

rc 
(Pi 

rnc 
:-ui 

b ;set feb poirlhr- ir, P.(: 
; r'est!, the . ..sp: 

baset6· ; nt BOOS pc,inhr in HL 
tp~ ;look at first OP byte of fun-time PKS 
31h ;be9in with Hlxi sp,"? 
900 ;if so, use the same value now ••• 
tpa+l ;else get special SP value 
901 

Zlh ;buirl with lI}xi hn (the NOBOOT s!quenc!?) 
901 ; if r.ot, just use thf BOOS addr as hp of memory 
d7 -2050 ; for- NOBOOT, subtr-act 2100 fr-clm BDOS addr-
d find maKf that the new SP 

h,bas! 
h ; set base (.f roam as r-itur-Ti add,. 
tpi-42 ;(90 to 'codeO:/) 

6th ; conver-t char-aeter- in A to UPF~r' cas.t 

7bh 

32 



ret 

This loader code h now= 42 bytes 1009. 

codeO: Ixi dftpa ~ d@stir,ation addr~s.s of MW Ff'09ram 
code1: push d. ;push dma addr 

plJsh b ;plJsh feb Foinhr 
mVl c,sdma :set DNA address for new sector 
cill t,dos 
pOP d ;get pointir to working feb in DE 
push d ;and re-push it 
rl'lvi e,reads ;read i sector 
call bdos 
pc.p to 
pOP d 
{Ira a 
jz ba-S 
nwi c,sdma 
hi d,tbuff 
call bdos 
jmF tpi 

code2= l:~i h,SOh 
dad d 
xch!!l 
jmp tpa-39 
ENDFUNC 

FUNCTION 
EXTERNAL 
call ar-ghak 
Ihld ar92 
mvi b,O 

eXHvl: inr- b 
mov e,m 
in:( h 
mov d,m 
inx h 
mov thd 
(Ira e 
jnz eXl!cvl 

lI'JOV ihb 

sta Sivcnt 

dcx h 
~xecv2: mov d,m 

dcx h 
lDOV e,m 
dex h 
dcr- b 
push d 
jnz execv2 

... .~. , 

execv3: lhld ar91 
push h 
I:all exec1 
lda sa.vcrlt 

; reshr-e feb Foinhr into Fe 
;aod dma address into DE 
arid of f'ile? 
;if not, get next sector (soto \codt2:~) 

; res·et DMA poinhr' 

; and 90 invoke the F-r"09r'u 

;bumF dma address 

Jand 90 loop (at codel) 

execv 
exec} 

aet -) ar-s list 
; c1 ear- ars C (Iuot 
; bUlJlP ars cour,t 

; 1 as t ar'9"? 
;if not! keep looking for list one 

;save ar9 count in case of error 

;Ht. -) next to lis.t ar-9 
;now push ar9S on stack 

;set program name 
;save as first ar9 to exec} 
;90 do it; shQuJdo/t c~me back. 
;woops, we're back, Must~ve been an error ••• 



savcnt: 

br'kerr-= 

clfIPdh: 

add a 
mov 1,. 
mvi h,(J 
dad SF 
sFhl 
hi h,-l 
ret 

ds 1 
ENDfllNC 

FUNCTION 
call mattoh 
xchs 
1 hId all (reF 
push h 
dad d 
.ic brkerr 
dcx h 
:~ctI9 
lhld alocmx 
mc,v a:h 
crna 
melv h,a 
mov ad 
I:ma 
me"" I,a 
im< h 
dad SF 

call cmpdh 
j"c br'ker-r-
xch; 
iox h 
shld allclcF 
POF h 
ret 

pelp h 
.imp enor' 

ItOV a,d 
emf h 
rc 
rnz 
mov a,e 
emp 
ret 
ENDFlIN(: 

Fltt4CTION 

; put ~.i:ze of passed par-im~ter- list 
; into HL, and aMy'st s.tack 

;return error va1ue 

; save ar-s count her-e 

sbrk 
; get # of bytes rleeded in HI. 
; put into L'E 
;get current allocation FOlnt~r 
;save it 
;nt hnhtive last address of nelll HltIlLent 
;better not allo~ it to 90 over the tOF! 

; flOW Jast addr is in DE 
;stt safety factor 
;n!9ah 

fget HL = (SP - aloc~x) 

;is DE less than HL? 
; if not, carl' t pr'(,vi di thE needed lI'1K10rY. 

;~1se OK. 

;save start of next area to be aJhcahd 
;9!t pointer to this area 
;and return with it. 

;c1ean UP stick 
;and return with -1 to indicate ca~/t allocate • 

1'5vstk 
can 
shld 
ret 
ENDFUNC 

maltoh ;9E<t th~ value to N~Sir-ve 

alocmx ~ind set M~liI safety factor 



; BD Softwart (: Stir,dard Libraf'Y Machine Lan9ua9f Functior,s 
; Writt,en by ltclr Zolman 
; vl.46, 3/22/82 

; This fiJe is in "CSH» format; to convert to C~~ format, 
; use CASM.SltB in cordunctior. with ..cA~;M.CCM,ASl1.COM and DDT.COM. 

r'r~ad rwr·ih rhl1 ,..s.eek f·srec refsiz 
s@tjmp longjmp 
setplot clrFlot tine 
index setline 

Flot txtp)ot 

The r·andom-r·ecor·d fi J e 1/0 function contained h~N! are NOT docullIinhd 
in the User"s Guide, because they ari non-portable to prfo-2.0 CP/M 

; Systems. 

mac lib Ms 

; H2re are the new r'andom-access fi 1£1 110 r'outines 
; for· use lIIi t~ CP/" version l.x C1t4.Y ••• these function:; 
~ will NOT ~ork under Pre-2.x CP/M/s. 

The ne~ flJnctions are: rread, fllJf'i h, rte lJ, rSi@k, 

rsreCf rchi! 

; Read a f.lJmber of Sfctors randomly. 
; Usage: 

i = rr!ad(fd, buf, 0); 

The. retur'n value is either the number of sechr·s successfuJly 
; read, 0 for EOF, or 1000 + {BDOS ERROR CODE} 

; The Ran dOli Record Field is incr-eJfienhd fClllowins each succissfll} 
; sector' is r·ead, jlJ,St as if tbl? normal (seQUifitii 1) r'fad function 
; were beins used. Rseek lI'lUst beU$edh SCI back h a Fr-evious 

sector. 

FUNCTION r'read 

call ar9nak 
J da ar's1 
call f9fd 
Jc error-
ITtOV a"m 

arli ") 
.i. 

jz error' 



push b 
lda af;1 
call f;fcb 
shld tJiu=2 
lxi h,O 
shld trilF2a 

r"'" ."". IhJd if,3 
mov a,h 
ora 
lhld tiiJF2a 
.jnz r2a 
FOP b 
ret 

f2a= lhld ar92 
xchs 
mvi c,sdma 
ca)) bd05 

lhld tJr,P2 
xchs 

.'" 

mvi c, readr ; code for BOOS randolf, r-iad 
push d ;SiV~ de so ~ can fudge nr fi~ld if 
call bdos ;we stop riadins on i;·:hnt boundary ••• 
FOP d ; CPIM sucks! 
(Ira a 
jz r4 ;~O to r4 if no Froblem 
cpi 1 
jz r·2b ;EOF? 
mov c,a ; put r·e-tur·n enol' C odi' in Be 
mvi b,O 
lxi h, tOoo ;add to 1000 
dad b 
PQP b 
ret 

r2b: Ixi h,32 ;yes. ar-e !fie orf -extent boUrldafY{ 
dad d 
iTlOV a,m 
(Pi SOh 
joz r3 
lifvi 11110 ;YU. reset nr- to 0 ••• CP/M leavis- it at SO! 

r3: 1M d tmp2a ; (noh= the abovE Hbugl* in CP/M IRS sUPPoE.edly fixed 
FOP b . hr 2.x, but o~e can niver be sure •• ,) , 
ret 

r-4~ Ihld arg3 
dcx h 
shld ar-g3 
Ihld arg2 
1xi d,l28 
dad d 
sbld ar-,2 
lhld tftP2a 
inx h 
shld tmp2a 
Ihld tmF2 ;get address of feb 
lxi b,3"3 ;getaddr- of random record field 
dad b 
mov (,m ;bUrbF 
irtx h value 



moV' 
iox 
mov 
dcx 
llIe,v Ifhe 

jmp r2 
ENDFUNC 

of 
randolTl 

field 
by one 

Th~ rando" IfwrihH r-outlfl-e, IUhich alwan, cOPie-s the Hctor 
to he written down to tbuff before writing. Returns 
the # of sectors succ-essful1v written, or -1 on hir~_error. 
(the HI000 + error code" business is not us,d for rwrite) 

FUNCTION rlUri h 

call ar-9hak 
1 da ar9! 
call f9fd 
.ic error 
rr,ov atm 
ani 4 
jz err-or-
push b 
lda arsl 
caJ1 f9fcb 
shld tmF2 
hi thO 
sbld tmF2a 
hd d, tbuff ; 80 for nor-mi.l CP 1M, else 42S(J 
mvi c,sdma 
cal1 bdos 

owr2= Ihld ar93 ;done yet? 
ItOV a,h 
or-a 
lhld tmp2i' ;if so, retur-n CCIUflt 

Jnz ,nwr2a 
pOP b 
f'et 

rdslr2a: Ihld ar-92 ; e he COpy ne:d 128 bytes dOIlm tel tbuff 
lxi d,tbuff ;90 for normal CP/M, else 42S0 
mvi b,12B 

r,wr3= li'IOV a,m 
stax d 
inx h 
inx d 
dcr- b 
-jnz nwr-3 
shld if-92 ;save -) to next 1Z3 bytes 
lhld tmJ=2 ;,et id~r of feb 
XCh9 
mvi C,lLIf-itr· ;90 IIIt-ite f-andOBtly 

can bdos 
or-a i ;er-r-cfr-? 
lhId tll'lF2i ;if so, r-eturn # of successfullY written 



FOP b sectors. 
rr,z 
Fus.n b 

inx h ; else bump succe$sful Hctor courlt, 
sbld tmp2a 
1 bId arg3 ; d~bumF countdow~, 
dcx h 
:.hld ars3 
JhId htp2 get address (If feb 
hi b,33 ; get address of random field 
dad b 
mov C,II'I ; bumF 16-bit value at random 
inx h ; record 
IMV b,m field 
inx b of 
lTI(tV IIhb feb 
dcx h by one 
mov m,c 
,imp nwr2 ; and 90 try next Hthr 
ENDFUNC 

; rseek(fd, offset, orisin} 
seeks to offset records if orisin == 0, 

to present position + offset if origin == 1, 
or to end. of fi Ie + ofhet if orisin == 2. 

(note that irl the last case, the oHut must be non-FosltlV-e) 

ca.ll 
lda 
call 
jc 

push 
caJl 
lhl.d 
1 da 
ora 
jz 

rseekl: pOP 
push 
push 
mvi 
call 
Ft\F 

pOP 

Fusn 
cill 
lhld 
dad d 

arshak 
an~1 

f9fcb 
errQr • 
h_. 
rh1l2 
ars2 
ar-s3 ; is or'iein == 01 
a 
rseek2 ;if SOt Hl holds new position 
a ;00. is origin == 11 
rseekl 
d 
rseek2 

;yes. add offset to currHit positiCtn 
;and result is in HL 

d ;else ~ri9in must be 2 ••• 
d 
b 
clcfsizc ;compute end of file position 
bdos 
b 
h ;get back feb 
h 
rteJ12 ;get DE = position 
ar92 ;add offset 

;and HL holds n~w position 



rs~-ek2: xthl ;9it feb, push new position 
lxi d,33 
dad d ;HL points to random fiild of feb 
pOP d ;9~t new position in DE 

.~ 

IiIOV Il"i ;and put into feb 
iox h 
ITI(lV Rh d 
xchs ;and return the position value 
ttt 

rh112: lxi d,3;3 
dad d 
ITfCiV e,m 
inx h 
"IOV d,m 
ret 
ENDFUNC 

; Rhl}: 

; Return random record position of file: 

FUNCTION rhl1 
call arihaJ: 
fda ar91 
call fsfcb 
,j c err'or' 
lxi d,33 ;90 to random r'eccird field 
did d 
mov e,m ;9~t value into DE 
iox h 
mov d,fl 
XCh9 ; r'ut into HL 
ret 
ENDFLINC 

; Rsr·e.:: 
-

; Set r'andolft fii'ld from ser-iaJ access melde: 

FUNCTION rsrec 
call ar9hak 
fda ar91 
call hfcb 
Jc er·rclr· 
push h 
xchs 
push b 
IJJvi c,streec 
call bdClS 
pOP b 
pe'F h 
1xi d,33 
dad d 
mov i,1l'1 

inx h 



• 
"ov h,m 
moy 1,a 
Nt 
ENDFlfNC 

; Rcfsiz= 

set random record. fi~ld to end-of-file: 

FUNCTION 
call arshak 
fda ars1 
eall hfcb 
jc ~rrvr 

pus.h h 
XCh9 
push b 
mvi c, chize 
calJ bdo~. 
pOP b 
pOP h 
lxi d,33 
dad d 
mov ihID 

inx h 
IMV h,m 

.}TsOV 1,a 

. ret 
ENDFUNC 

FUNCTION 
call ma1toh 
mov 
inx 
IfICtV m,b 
inx h 
)~Ch9 

J:d h,(I 
dad SP 
xchs 
meN 
ir.x 
mov 
inx 
POP 
push 
m(lv IIhe 

iox h 
1Ti0Y nhd 
lxi h,O 
ret 
ENDFUt(: 

rcfsiz 

;Sive Be 

;save- SP 

;save return address 

; and retur'o 0 

FUNCTION longJmp 
call maltoh ;set buffer address 
ITfOV 

inx 



inx h 
fr:(lV 

inx 
mov d11rl 

inx h 
shld temp ;save pointer to return address 
call ma2toh ;set return value 
>~Ch9 ;put return val in DE, old SP irl Hl 
sFhl ;restor-~ SP with old value 
FOF 
Ihld 

h 
temp 

mov i,m 
iox h 
mov ''11m 
mov ha 
xcha; 
push d 
r-et 

temp: ds 2 
ENDFUNC 

;POP retur address off stack 
; get back ptr- to tetlJrn address 

; HL ho 1 dE retur-n addr-ess 
;put ret addr in DE, get return value in HL 
;push return address on stack 
;and return ••• 

FUNCTION setp10t 
call ar9hak 
push 
Jhld 
shld 
thld 
shld 
xch:a 
lhld 
shld 
call 
shld 
pOP 

Nt 
ENtfltiC 

b 
ars1 
pbase 
ar-93 
ysize 

ar92 

usmul 
psize 
b 

FUNCTION 

; get base addr-ess 
_j.oi ha lize 

;get Y .size 
initialize 

;leave it in DE 
;get x size 

irJi ha 1 ize 
;fi9ure out screen size 

initialize-

dr-plot 
lhld psize ;put~creen size 
2~~h9 in. J~ 
Jhld pbase ;get screen base in HL 

cJ r-2= mvi 
inx 
dcx 
mov 
(I(-a 

jnz dr-2 
ret 
ENDFlfNC 

FUNCTION 
call arghak 
push b 
Ida ar-g2 
mov C ',:a 
Jda ar-93 
raov b,a 
IfIO'" d,b 
lftOV lhC 

;and 
clear-

each 
location 

line 
Jget ar9S 

tal J DE of leJTI} 

;put one set of endpoint data in DE in 
; format: D = x = ar92, E ::: y =~ri3 



call put ; Fut UP ()n~ endpoint at Be . 
Ida ir-s4 ;put oth~r· ~ndpoint da.ta. in til· 
IMV c,a 
lda dr'sS 
11I0V bta 
call put ; (but first Fut UP the poitJt fro!:! ftC) 
mov th b 
II'I(lV 11 c 
call liner ;now connect them ••• 
pOP b 
r'et ;alJ done. 

lintr= mCN a,d 
sub h 
call abs 
cpi "') .. 
jne Jine2 ;are p(drlb far- eMu9h aFar·t 

;in both dim~n$jons to ~arrant 
mov a,~ ;dra!llins a line? 
sub J 
call abs 
cpi "') .. 
jnc line2 
r€t ;if MIt, return. 

1 ioe2: call midF ; find midpoint 
call put ;put it UP 

push d ;set UF recursive calls 
mov d,b 
mov e,c 
cal1 liner 
xthl 
cal1 1 irlfr' 
xchg 
flOF h 
ret ;and we are done! 

... 
midp: push h 

plJsh ,d 

mov a,h 
sub d 
ani 1 
jz mid3 

mov a,.h 
emp .. 1, .... 
jc 

.~ 
f/'fid2a 

. ior d 
imp mid~f 

mid2a: dcr' h 

mid3: mov a,] 
sub e 
arli 1 
jz mid4 

meN a,1 
emF ~ 



jc mid3a 
irlt e 
j/TtP mid4 

mid3a: dcr 

lfIid4= mov a,h 
add d 
ora a 
r-r-c 
mov b,a 
mov Q,11 

add ~ 

ora. a 
r-rc 
metV (,if, 

FOF d 
FOF h 
ret 

put: Fush h 
Fush d 
me,v a,b 
lhld YSiZi 
xchs 
Ihld Fbase 
inr a 

put!: dcr- a 
jz Fut2 
dad d 
jmp put! 

Fut2: rrlOY e,c 
mvi d,Q 
dad d 
lda us! 
mov m,;J. 
POF d 
FOF h 
ret 

abs= (Ita a 
rp 
C/Tt~ 

inr- a 
ret 
ENDFLINC 

FUNCTION plot 
ca)} inhak 
lda ar-g! 
lhld nize 
XCb9 
Ihld FDase 
inr i 

Flott: dcr- a 
jz Flotc 
dad d 
J'IP plljt1 



plotc: Ida ars2 
mov e,a 
mvi d,(l 
dad d 
Ida ar-s3 
IOV lfhi 

ret --

ENDFUNC 

FUNCTION 
call arshak 
push b 
Ihld ar5l2 
xchSi 
lhld ysize 
call usmul 
XCh9 
Ihld ant :3 
dad d 
xchs 
lhld Fbase 
dad d 
XCh9 
Ihld af's1 
mvi b,O 
Jda aT'94 
ora. a 
jz txt2 
mvi b,BOh 

txt2: mov a,", 
e,ra a 
jrlz txt3 
FO' b 
r-et 

txt3: ora b 
stax d 
inx h 
iTiX d 
jmp txt2 
ENDFIJNC 

Index{sths.ubstr ) 
char *str, *substr; 

FUNCTION 
can ar9hak 
thld ars! 
XCh9 

lhld an·2 
dcx d 

index!: irl)( d 
1 da)~ d 
or-a a 
Jnz iridex2 
hd h,-l 

t:dpi (It 

irldex 

;/I'lain str Ftr- in DE 
;substr ptr in HL 

;H,d of E,tr-? 

;y~s. not fc,und. 



ret 
ind~x2: C~F ITI 

jnz indexl 
push d 
push h 

indey.3= inx h 
inx d 
mov a,m 
or-a a 
jnz index4 
POP d 
pOP d 
Ihld argl 
call cmh 
dad d 
ret 

index4: Idax d 
emp III 

jz index3 
FOP n 
PCIF d 
jlllP index1 
ENDFIJNC 

Get 1 int (sh, 1 ire} 
char *str; 

FIJNCTION 
Fush 
call 
mov 
call 
push 

b 
ma3hh 
c;,a 
Iffi2toh 
h 

;quick check for dissimilaritv 
tloop if not same ri;ht hfre 
; iJs~ del J on9 CClmFar~ 

;end elf :.ubstr-? 

; if not: 9(1 (In h:·tios 
:else matches 
~get startins address of substr 
;subtract besinnin9 of str 

fand return the result 

; cur-r-ent char rr~atch'? 

;i f 5CI, ke!p hstin51 
;else 90 en to next char 

;;et max M. of cha.r-s 
; savi' ioJ: 

"' 
;9~t destIpation addre~s 

irl str' 

in DE 

Jxi 
dad 
push 

h,-150 tuSi SFace b~lcl!il 5hd~ f(.if" Nadirls 1 irle 
SF 

mav 
mvi 
Xch9 
call 
Ill'll 

.. vi 

c"n 
pC,P 

in>~ 

m(lY 

inx 
POP 

mov 
copyl: mov 

ora 
.Jz 

h ;save bufhr' addNEs 
lih c ;Set max # (If charadHs 
c,9itJiri 

;put buffer- addr in DE 
bdos ;get the input lin~ 

c~ corll.)ut 
e,lf ;put out i LF 
bdos 
h 
h 
b,JrI 
h 
d 
c,b 
~l1b 
a 
gets2 

;;et back butfH address 
;point to returned char count 
; .set B equa J to char c (Iunt 
;HL points to first .!;har-of 11M 
;[1£ Foinb tCI_star·t dHtinatic,n af'~a 
;Sive char cQunt in C_ 
; CCIPY I in-eh st~r·t of buffer-

mov a,ri 
stax d 
inx h 



inx d 
dcr- b 
jmp COpy 1 

9~ts2: xr-a a. ;stor-e t~r-minating null 
sta>~ d 
moy I, c ;r-~bJrfj char count in HL 
mvi h,O 
PCIP b 
r~t 
ENDFUr~:: 



l * LCHECK by Ri cbard c.I' 

LCHECK dis,lays totflt vser the nestins Itvel number of tach 
BEGIN/END ({I}) ,rOUPt tbtreby he)pi •• him to identify problea areas 
in his C prO.'IIS. It recognizes quoted literial a.nd comments a.nd 
ignores ( and } witbin tnese. 

*/ 

#define vers. 12 1* Version Number */ 

linclude 

idefine SSC~lLl TRUE 1* Set TRUE for- SIrlooth Ser'cil linE' on TVI 950 *1 

'define quoh 
"define dquclh 
Idefine liS 
#define TAB 
#define IF 
#define CR 
#define YES 
#define NO 
#define (lvfl 
Idefine Movf} 

O'X27 
cr-..a2 
Ox-OS 
Ox09 
(1}.'(Ja 

OxOd 
"V' 
lW 
YES 
NO 

1* Sin91e Quote *1 
If DoubJe guot~ */ 
1* Back Space Char II 
1* Tab Char *1 

, If Line Feed Char *1 
1* Carr'ia9f: Return Char *1 

if Line Overflo~ *1 
1* No Line ~ierflo~ il 

char iobuf[BUFSIZ1; 
iot hve}, chval, PCtS, T/r'outines; 

main (ar-9C 1 ar';v) 
iot usc; 
char- ffUSV; 

{ 

if( arsc == 1} { 

FF'intf( IJLCHECK, Versic!ri Zd. i:d\rj" tVtrs/lO: v~r-s~1(I}; 
printH "ForD'lit of Command LiTt~ is --\n ll H 
Pl'irttf( It LCHECK fi lHlame. typll); 

exit (FALSE); 

if (fOptn(aF'9v!1], ic,buf) == ERROR} { 
Frintf(uCarlnot Find File 7.s\n ll ,u:tv[1]}; 
f:xi t<FALSEH 
} 

if (SSCROLU F-rintf{"tc;~cl',ESC,/S-'H If: Smooth Scroll *1 
printf( IILCHECK, V~rsion i.d. i.d -- File: ls\nll, vtirs/W, 

vel'st.l0, ar-sv[1]); . 
levi} = 0; flNlutirles = 0; l* Init flH,tiTt9 levtl, routine CCilJrlt */ 
prleve}0; 1* Print levil (lumber' *1 
do { 

setHO; If Get ni:~"<t chai' *1 
if <chval == quote) do { 1* If quote, flush to end ~u~te *1 

setitO; 
} while {chval !=quote}; 

if (chval == dquote) do { If If dctuoh, flush to dCH.ioh f:/ 
setitO; 

} ~hile (chval != dqu~te); 
if (coval == 1/1) { /f Possiblf: com~tnt */ 

getitO; 



\ .' 

if {chval = "."} { it Yes, it is a commerit *1 
ietit( }; 

l, 
J 

dc,ne = FALSE~ 
do { 

if (chila 1 == '" *'") { 1* End "lll'ilUerlt'? */ 
9~tit(}; 

iF (chvaJ == 'fl) 1* Yes *f 
dc,n'2 = TRUE; 

J 
else getit()~ 

} whili Udone); 
]-

if (chva) = I{"'} J.evel++; 1* BEGIN I! 
if {chval = lJ.'} { 1* END if 

lev~ 1--; 
if (leVil = O) { 

nr-c,utine.s++; 
prirltf("\nff Routine %d **II~ or-outio-!:H 

} 

} ~hile (thva} ~= CPMEOF} && (chva) != ERROR}}; 

Frintf{U\nProsram Level Check is II); 

if (level = 0) Frir,tf("Of(IIH 
else printf(UNCIT (~H}1 

pr-irttf( H\nNumbtr- of Routines Encc,urltu€'d: j!d il
, --nr-01Jtines H 

if (SSCROlL) pl'intf( nXcik ll
, ESC, .'91

); l* Hard Scro 11 *1 

setitO If Get and EchCt Character *1 
{ 

]-

chva} = getc(iobuf}~ 
if ({pos }= TWIDTH} ~ {chval != eRn FrhveH,)vfl}; 
if (chval != CPMEOF) echo{chval); 

echo<chval} /f Echo Cbar with tabulatIon 1/ 
char chval; 
{ 

switch <chval} { 
cas~ TAB: Futchar(' I}~ F~S++; 

whil~ (Fo$~9 != 0) { 
Futchar- ~~. ...}; 
Fos+H 

br~ik; 

case BS : FlJtchar-CBSH 
F05--; 

break; 
case LF : Frlevel(noovfl}; 

br'eak; 
case CR : putchar(CR); 

FOS = (I; 

default 
break; 
if (chvaJ )= .' /} { 

Futchar ( chva 1 ); 
?os++; 
} 

br-eak; 



} 

} 

PJ'"leve1 (ovfl_fla9) 1* Print Live1 Numb~r- and S-et Col CClunt *1 
char ovfLflas: 
{ 

} 

putcbadLFH 
if {Jive) (10) Frintf(1! 1.d",hvel}; 

~lse printf(N%d",level); 
if <ovfl_fla9 == YES} putchar(/-'}; 

e he putchar-i·': I); -. 
put char {I l}; 

pos = 5; 



;The se9ment is now.oved to hish melIOr-v: but not 
fPfoperlv relocahd. The bit table which sPtcifies: 
;which addresses need to be adjusted is located 
Jjust after the last byte of the sourct segment, 
Iso (HL) is now pointing at it. 

POP D ;be9innin9 of newly moved c~de_ 
LXI B, SEGWU 1 eAlth of Se9mtnt 
PUSH H ;save pointer to rfloc info 
MOV H,D ;offset page address 

FIXLOOP: 
;Scan through the newly moved code, and adjust any 
;NgeaddOrtSSfS by addin9 (H) to thea. The klord on 
;top of the stack points to the next byte of the 
;relocation bit table. Each bit in the table 
;corresponds to one bytt in the destination code. 
tA va.lue of 1 indicate, the byte is to beadjushd. 
;A value of 0 indicates the byte is to be unchanged. 

;Thus ont byte of relocation information serves to 
;lark 8 bytes of object code. Tht bits which hav~ 
;not been used vet are saved in L until all 8 
;are used. 

NEXTBYT: 

I10V 
~ 
JZ 
rex 
HOV 
ANI 
JNZ 

A,S 
C 
FlXDONE 
B 
A,E 
om 
NEXTBlT 

;test if finished 

; count dOli:r, 

;on 8-bvte boundrv? 

;Get another byte of roelocation bih 
Xlt-l 
t10V A,M 
INX H 
XTHL 
ffJV L,A ; save in roe9ishro L 

L,A 
HEXlADR 

;CARRY was = 1. Fix this byte. 
LDAX D 

;remainin9 bits from L 
;next bit to CARRY 
;save the rest 

ADD H ;(H) is the Pise offset 
STAX D 

tEXTADR INX 
J1P 

FIXOON£: 

D 
FIXLOOP 

;Finished. JUIP to the first address in the new 
;St9atnt in high memory. 

~First adjust the stack. One 9arbagt word was 
; lift byfixloop. 

INX SP 



INX SP 

;(HL) still has the pase address 
MOV l,A ;move Ziro to 1 
PCHl. ; Stack is Vi 1i d 

SETUP: . 
;Anv one-shot initialization code 90es here. 

LXI H,NOLOAD 
SHLD CCPINt! ; Pr'ever,t r'untry 

CAt VER ; Test ver'sic'f! of CP/M in 'JH-

CPI 20H ;2.0 or better? 
JC BADVER ;No, bitch and quit. 

CALL REPARS ;Re-parse command line 

LXI D.,t1Et1B£R+9 ;Check Member filetyp~ 

LDAX D 
CPI ' " ; If blank, 
BLI<J'(I\I ,ctltt.IT, 3, Z ; default to C~. 

LXI D,LBRFIl+9 ; Check 1i btar·y fi I et'ipt 
lDAX D 
CPI .' , Uf bJaf'Jk, 
BLKtlOV ,LBRLIT, 3, Z J default to LBR 

LXI D,LBRFIL+l ;Check narce 
LDAX D 
cpr I' I' ;If blank, 
BLOOJ ,DFlTNAI1,S,Z ; use default name. 

DIROPN: ('PM OPN,lBRFIL ;Open for directory read. 
INR A ;Was it found? 
JNZ DlROK rVES, ok 
LXI H,lBRFIL ;No, test drive spec 
t10V A,r1 ; to see if it-'s 
ORA A ; t:-~pl iei t 
""'Z NODIR ; It is explicit. OIJt (I f J IJck 
Il\R tt ;It was defaulted. look on A: 
M> DIROPN ; before 9ivins UF. 

DIROI<= 
CPf1 [It1A, TBlfF 

FINDt1BR= 
CPM FRD,LBRFIL ;Rfad the dir'ectorv 
ORA A 
I..tNZ FISHY ;EmFtv file, Give UP. 
LXI H,TBUFF 
f(IV A,M 
mA A 
'"'U FISHY ;Directorv not active?? 
twI B,S+3 ;Check for blanks 
tfJI A,' $ 

VAL I DLOOP: 
INX H 
CHP M 
101HZ FISHY 
OCR B 



..INZ 

LHLD 
MOV 
(fRA 

JtIZ 

LHLD 
DeX 
PUSH 
Jtf 

FINDttBRL: 
POP 
MOV 
ORA 
JZ 
J)CX 

F1JSH 
('PH 
ORA 
.J4Z 

fINDHBRl: 

(£fLOC:: 

CALL 
JZ 
OCR 
JZ 

LXI 
DAD 
Jf1P 

POP 
XCHG 
MOV 
INX 
MOV 
XCHG 
StU 
XCHG 
INX 
I10V 
INX 
t10V 
XCHG 
Stt.D 
CAlL 
CPM 
RET 

VAlIDL.OCf 

TBUFF+1+8+3 
A,H 
L 
FISHY 

TBlfF+1+S+3+2 
H 
H 
FINDJItBRN 

H 
A;H 
L 
NCtteIB 
H 
H 
FP.D,LBRFIL 
A 
FISHY 

H,TBUFF 
C,l28/32 

COt1PARE 
G'ETLOC 
C 
FINDHBRL 

D,32 
D 
FltOfBRl 

; Inde)~ must be 0000 

;Gtt dir'ectot'v Sii£' 

HJe a 1 ready r-tad on~. 
;Save Of, stack 
fJUIIP into loop 

;Read ~ectot cour,t fr-oJiI TOS 

;0 ? 
;Melber not found in library 
;Count dOIlm 

;and put it back. 
,Oet next dir-ectclrY sector-

;Point to buffet. 
;Number of directory entries 

;Cbeck if found y~t. 
~Found member in .DIR 

;No match~ point to next one. 

;The nam! was found now set index and len9th 
B ;Clear stack garbi'. 

;Pccinter to sedor- addr-ess. 
E,M ;Get First 
H 
D,M 

INDEX ; Save it 

H ;~t Size to DE 
E,M 
H 
D,M 

; Size to HI.. 
LENX 
PACKUP ;Repack co.and line ar9uments 
CON,eR ;do (cr) only (look like CL~) 

End of setup .. 

Utility subroutines 
NEGDE: ;DE = -DE 

HOY A .. D 



REPARSE re-parses the fcbs from the command line, 
to allow the "-" charader to prefix the library naM 

REPARS: LXI 
CALL 
LXI 
CAlL 
UI 
r(tV 

tfJI 
XCHG 
DAD 
INX 
MVI 
XCHG 

SCANBK: INX 
MOV 
ORA 
• ..IZ 
CPI 
JZ 
CPI 
JNZ 
INX 
LXI 
CAlL 

NOllER: LXI 
CAlL 
LXI 
I'1VI 

a..SAVE: INR 
JllV 
STAX 
INX 
INX 
CPA 
JNZ 
MOV 
STA 
RET 

D,f'lEf1BER 
NITF 
D,LBRFIl 
NITF 
H,TBUf'F 
E,H 
D,O 

D 
H 
H,O 

H 
A,H 
A 
HELP 
' , 
SCANBK 
l' ... ' 

tllTLBR 
H 
D,I..BRFIL 
GETFN 
D,f1Et1B£R 
GETFN 
D,HOLD+l 
B,-1 
B 
j.\,M 
D 
H 
D 
A 
CLSAVE 
A,S 
HOLD 

;first reinitialize both feb; 

;store a null at the end of 
; the command line (this i$ 
; done by CPIM usuallY, except 
; in the cast of i full 'o~-
; Hnd lint 

;tbuff pointer back in I'll 
;bulP to next char position 
;fetch next char 
;reached a null? (no ars~nts} 
;interpret as a call for help 
;not null, skip blanks 

; library name specifiu? 
;skip if Mt 
;it iST skip over flas character 
;PirSi library name into FeB 

; now Pir'se the cOMand na~ 

;pnt to temp storase for rest of cmd line 
Hnit a counter 
; bUIIP UP count~r' 

;fetch i char 
;lfIove it to hold ar'ea 
; bump pointer's 

;test whether char ~s a terminator 
; continue moving 1 irJe if not 
;it was, 9tt count 
;saVi it in hold area 

PAOKUP retrieves tbe command line stored at 
HOlD and moves it back to tbuff, then rePifses 
the default file control blocks so the command 
will never know it WiS run frOM i librarY 

PACKUP: LXI 
t10V 
tWI 
INX 
INX 

~point to length byte of HOLD 
;get length in PC 

; bump UP to because length b't'h doesoo··t 
; includi< itself or· null terminator 



BlKI10V 
LXI 
LXI 
CAlL 
LXI 
CALL 
RET 

TBUFF 
H,TBUFF+l 
D,TFCBl 
GETFN 
D,TFCB2 
GETFN 

U~ovin9 everybody to Tbuff 
;point to th~ command tail 
;first parse out tfcbl 

'then tfcb2 

Here when HELP is requested (indicated 
bY LRUN with no arguments) 

tRP: CPJlt 
EXIT: ULD 

SPHL 
RET 

foLPt1SG:DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

COMPARE: 
PUSH 
I'tVI 
xoo 
LXI 

COI1PAR1: 
LDAX 
CttP 
I.INZ 
INX 
IHX 
OCR 
JNZ 

COtfEXIT: 
PCP 
RET 

;print th~ HELP ~ssage 
;find CCP rt-entrv adrs 
; fix It f'etutn 

CR,LF,"Correct syntax is:" 
CR,LF 
LF, TAB, -'LRUN [-{1 brnUl~)l (cClJDIJIand line)"' 
CR,LF 
Lf, "'Where <1brnimf) is the ('Ptional Hbrar'Y nam~'" 
CR,LF,-'(Note the preceding "_H. ) If omitted,'" 
CR,LF, 'the default CC'llJiU,d library is used .... 
LF 
CRrLF, -'{co_rid line;' is Ute naae arId Far'itihrs" 
CR,LF,'of the cORand being run from the libr'an," 
CR,Lf,'" just as if a seFar'ate .COM fi 1e were beins run .... 
CR,LF,"$' 

;Test status, name and tvpe of 
H ;a directorY entry. 
Bf1+e+3 

;with the oni' tIIi.rr'e 

H,telBER n ookir.9 for. 

D 
M 
COtfEXIT 
D 
H 
{f 

(;(WARt 
;Rtturn with DE pointing t~ 

H :last match + It ind HL still 
Jpointin9 to b~sinnin9. 

File nile parsing subroutines 

; setfrf sih a fi le nallt fr·olfl text pl)inhd t(t by N:9 ht into 
; an feb pointed to by reg de. leading dflil'ltters are 
; ignOf'ed. 
: entry hi 

de 
; exit hl 

first character to be scanned 
first byte of feb 
cbaract~r fCt 11 (Iwi fIe fi 1 e nUte 



r£TFN: CAlL 
CALL 
RZ 
CAlL 
CALL 
RET 

NITF ;init 1st balf of feb 
GSTART ;scan to fir-st cbar"acter- of flime 

;end of tine was found - leave feb blank 
GETDRV ;get drive spec. if present 
GETPS ; get prilliiry and secondary rlame 

; nitf fiJls tt~ feb with dflt info - 0 in drivi field 
; all-blank in name fie1d, and 0 in ex,sl,s2 and rc flds 

NITF: PUSH D ;save feb toe 
XCHG ;aove it tel bl 
t1VI ",(I ;zap dr field 
INX H ;bump to name field 
ttYI S,l1 ;zap all of nar~ fld 

NITLPl: ttVI tI,' I 

IHX H 
OCR B 
JNZ NITLP! 
f1VI B,4 ; zero other-s 

NITlP2: I'IVI ",0 
INX H 
OCR B 
• ..IHZ NITLP2 
XCHG ;reshre hi 
POP D ;restore feb pointer 
RET 

; gstart advances the text pointer (reg bl) to the first 
; non delimiter character (i.e. ignores blanks). returns i 

; flag if end of line (COb or ';/) is found while seining, 
; e~,<i t h 1 pointing to fir-st non del imi tEtr-

a clobbered 
zero set if end of line ~as found 

GSTMI: CALL eaCH ;see if pointing to deJim? 
RNZ ;nope - return 
CPI ~ . ./ ; end c.f J ine? , 
RZ ;YUP - return wlfli9 
OOA A 
RZ ; YUP - r-etur-n wI f 1.9 
INX H ;nope - move over it 
JttP GSTART ;and try next cbar 

; getdr-v Checks for the presence (If a drive SPtc at the hxt 
; pointer, and if present formats it into th~ feb ind 
; advances the text pointer over it. 
; entry hI text pointer 

de pointer to first byte of feb 
; exit hl possiblY updated text pointu 

de pointer t~ second (pri~arY nam~) bvt! of feb 

C£TDRV: IHX D ;point to name if spec not found 
INX H ;}ook ahead to see if I:" present 
mv A,h 
rex H ;put back in case n~t present 
CPl .Ie" ;is a drive SPeC present? . 



RNZ 
KOV 
SUI 
DeX 
STAX 
INX 
INX 
IHX 
RET 

A,f1 
lA"-l 
D 
D 
D 
H 
H 

; ntcpe - r'eturn 
;YUP - get the ascii drive name 
;convert to' feb drive spec 
;point bad to dr·ive spec byte 
;store spec into feb 
;point bad: to name 
;skip over dr'ive nam~ 
;and ovtr .':.1 

; getps 9tts the primarY and secondar'Y nues into the fcb. 
; entry hi text pointer 
; exit hi cbaracter followin9 secondary nam~ (if present} 

GETPS: I'WI 
CAlL 
tt)Y 
CPI 
ANZ 

INX 
FTPOINTU1OV 

ORA 
JZ 
INX 
OCR 
JI1P 

C£TFT: t1VI 
CALL 
RET 

C,S ;111.,( lengtb of prilir'Y nale 
GETNArt ; pack primarv nUf into feb 
A,f1 Uee if ter.inated by a period 
l l . 

;nope - secondary name not given 
;return default fblanks) 

H ;yup - move text pointer' over' Fcer-iod 
A,e h'uP - update feb pointer to secondar'Y 
A 
GETFT 
D 
c: 
FTPOINT 
(,3 ;max l~n9th of secondarv name 
GETNAM ;Pick secondary name intO' feb 

; seton copies a naH from tht text poinhr' intO' the feb fvi 
; a given aaxiaul len9th or until a delimiter is found, which 
; ever occurs first. if lor'e than the maximum number (If 

; characters is present, cbaracters are ignor~d until a 
; i. delimiter' is found. 
; entry bl first character of n~ to be scaned 
, de pointer into feb name field 

( 

; exit hi 
de 
c 

CETHAH= CALL 
RZ 
INX 
CPI 
JZ 
STAX 
INK 
OCR 
JHZ 
Jt> 

Af1BIG: MVI 
\IFILL: STAX 

INX 
OCR 
~Z 

GErDEl: CALl 
RZ 

maxillUl'l I ensth 
pointing to terminating delimitar 
next elPty byte in feb namt field 
max length - nUlber of characters traoiftred 

.GETCH 

H 

AMBIG 
D 
D 
C 
GETNAtt 
GETW. 
At l ?" 
D 
D 
C 
QFILL 
GETCH 

;are we pointin9 to a delimiter vet? 
lif so) name is traosfered 
;if not, move over character 
;ambi9iou5 file reference? 
;if so, fill the rest of field with 1'11' 
;if not, just COpy into name fieJd 
;increment n~ field pointer 
;if name field fuJl? 
;nOPf - kltP fillin9 
;YUP - ignore until deliQiter 
Hi 11 character- for wi ld eir-d match 
;fill until field is full 

;fall tbru to in9or-e fest of name 
fpointin9 to a delimiter? 
;VUP - all d!lflf 



INX H fnope - ignore antohtr ont 
.JfP CETDEl 

; sitcb gets the character pointed to by the text pointtr 
; and sets the zero fla, if it is a delimiter. 
; entry hI text poir,tet 
; exit hI preserved 

a char'acter at te;d poinhr' 
z set if a deli.iter 

f£TCH: 
ttOV A, 11 ;get the character 
CPl ' , . 
RZ 
CPI I .' , 
RZ 
rPI .I • • ~ , 
RZ 
CPI .' I 

RZ 
CPI .": ... 

RZ 
CPI ":" 

RZ 
('PI '(' 

RZ 
(:PI .t-,l 

0' 

RZ 
~A A ;Set zero flag ~n end of text 
RET 

; Error routines: 

BADVER: 
C.ALL ABEND 
DB "Can ..... t rUfi under CP/M L4~' 

NODIR: 
CAlL ABEND 
DB 'Library not found' 
DB "$' 

FISHY: 
CALL ABEND 
DB "Name afhr tt_JI isn ..... t a librar-y'-

D8 '" 

CAlL ABEND 
DB 'COIdttif,d not in director-Y' 
D9 '$' 

NOlOAD: 
CAlL. ABEND 
DB "No program in lleIJiOf-Y" 
DB .... $ .... 

NCFIT: 
CALL ABEND 
DB "Pro,rUt too large to 1 oad.l 
DB i$.1 



[fl TNAttc DB 
lBRlIT:D8 
• , 
ABEND: 

CPt1 
POP 
CPtt 
CPIi 
~ 
.JtP 

ABTt1SG: DB 
NBl.IN: DB 
SPSAVE:DS 

PAGE 

I~ I ; (--.chan9~ this if YOU likt--­
"'L8R'" 

jIfSG,NEWLIN 
D 
t1SG 
DEL,SUBFILE 
t1$G, ABTMSG 
EXIT 
...... ~TED.$' 
CR,LF,"'S' 
2 tstack Fointer save 

;Adjust Jocation counter to next 256-byte boundry 
@BASE (fiG (S + OFFH) AND OFFOOH 
RBI.. SET 0 

~ The ses.ent to be relocated 90es htr~. 
; Any position dependent (3-bvte) instructions 
; are handled by the fiR" macro. 
1******'***********************************1****** 
R 

R 

LBROPN: 

<Ut..D 
""I 
ADD 
I10V 
ADC 
SUB 
t(IV 

REPT 
DAD 
£NDtt 
XOO 
CAU. 
<LXI 
DAD 
M; 

LENX) ;Get hl't9th (If .COM mertber' .. h had. 
At TPA/l28 
L ;Calculate highest address 
l,A ;To see if it will fit in 
H ; avai 1 ab 1 e memory 
L 
H,A 
7 
H 

NEGDE ; IT'S STILL IN LOW Ma10RV 
H,PROTECD 
D 
NOflT ;Haven't overwritten it vet. 

; The hbr'arv fi Ie is sti Jl oper,. Tbi OFef. FCB has been 
, loved UP hert into high memorv with the loader code. 

R (LHLD INDEX) ; Set UF for' r'andoll r'eads 
R (StU RANOCfD 

XRA A 
R (STA . RANOOtt+2> 

LXI H,TPA 
R <SHLD LOA[IDR) 

; This hi9h atmorr address and above, incIudin9 CCP, mU5t b~ 
; protected from bein9 overlaid by loadad prosram 
PROTECT: 

lOADlOCP: 
R <Ui.D 

t(tV 

ORA 
R {.JI 

Del 

lENX} 
A,l 
H 
LOADED) 
H 

;load that sucker. 
;Set if done vet. 



R 

R 

R 

R 

R 

R 

R 

R 

ERR: 

R 

R 

LOADED: 

lDt1SG: 

(SHLD 

<UlD 
IllV 
I1lV 
LXI 
DAD 
(SHLD 
CAt 

<LXI 
CPt1 
ORA 
<JNZ 

<LHI..D 
INX 
(SHLD 

(JttP 

11\'1 
STA 
LXI 
SHl.D 

<LXI 
CPt; 
<LXI 
CPM 

C.ftt 
CPr1 
..J1P 

DB 
INDEX DW 
lENX DW 
SUBFILE: 

LENX) 

LOADDR) 
D,H 
Efl 
B,SOH 
B 
lOADDR) 
Dt1A 

D,LBRfIL) 
RRD 
A 
ERR."> 

RANDOtt) 
H 
RANDOO 

LOADLOCf) 

Ad ,-tIP } 
TF-A 
H,BOOT 
TPA+1 

D,lDM'3G) 
I1SG 
D,SUBFlLE) 
DEL 

Dt1A, TBtfF 
CON,LF 
TPA 

;but use old value (DE) 

;Read the sector 
10k? 
;No, h.i 1 out • 

.. 
~Increment random record field 

Wnti J done. 

;Prevent execution of bad code 

; Abort SUBMIT if in FT'09r'ess 

;Restc.re Dt1A adrs for- user F9D'1 

;Turn UP i new line on c~nsole 

DB 1,~$$$ SUB/,O,O,O,O 
;If used, this FeB will clobber the following one. 
4but itJ's only us.ed on a fatal error, anYWaY. 

LBRFIL: 
DS 
DB 

OVERLAY SET 
RANDOM OS 
I1Axt£t1 [IS 

LOADDR OS 

32 
o 
$ 

3 
2 
2 

;Name placed here at setuF 
;Normal FeB plus ••• 
; (Nothins past h~re but [~/sj 
f ••• Random access bytes 

;**f********************************************** 
;End of se,ment to be relocated. 

If OVERLAY EQ 0 
OVERLAY SET • 

ENDIF 

PAGES EQIJ 

SEGLEN EQU 



eRG @BASE+SEGLEN 
PAGE 
Build the relocation infor'mation into i 

: bit table illtdiate}v followins. 

@X SET 
@BlTCNT SET 
@RlD SET 
@NXTRlD SET 

RGRND 

REPT 
IF 
NXTRLD 
EtIDIF 
IF 

IX SET 
END IF 

@BITOO SET 
IF 
DB 

@X SET 
ELSE 

@X SET 
ENDIF 
ENDf1 

rfB 
HOlD: DB 

OS 
I£PfBER: 

DS 

(J 

o 
??Rl 
2 
i.@RlBl+l 

SEIl.EN+S 
tBITCND@RUr 
XtNXTRlD ;oext value 

@8ITCNT=lRLD 
@X OR 1 ;aark a bit 

tBITCNT + 1 
@BITCNT MOD 8 : 0 
IX 
o ;c1ear' ho1d varia.ble for I'IIOre 

@X SHL 1 

o 
0,0 
128-2 

16 

;0 lensth, null terminator 
;rest ~f HOLD area 

END CCPIN ,-



If 

II 

Line "iater fetlltt.r 

Written by leor ZolllR 
f1ay 28, 1980 

First prints all files n..,4 on the ctlilad lint, and thea 
asks for nllts of lore files to print until I null lint is tYPfd. 
C~ntrol-Q aborts current printin9 and SOtS to next filt. 

Paper should be positioned ready to print on tha first pa'e; tach 
fi 1t is ahAYS pr'inhd ir. if. even number· of PiHS so tbat new files 
always start on the same phase of fan-fo1d PiPer. 

Tabs are expanded into spaCfS. 

#include Hbdscio.h" 

'define FF OxOc 
'define PGLEM 6b 

/f for.feed char'actu, or zer'o if not sUPP(tr·hd *1 
/f lines per lineprinter past */ 

int c01no, Jinesleft; 

mairltarlc,ar,Y) 
char **ar9V; 
{ 

int i, P9no, fd; 
char· date(3(l], 1 inebuHl35J; 
char fnbufC301, *fname; 
char ibufCBlfSIZ]; 
char *Sets (); 

"no = colno = 0; 
lines}eft = POLEN; 

/f date arid line buffers */ 
/f fi1ename buffer & ptr f/ 
1* buffered input buffer 'I 

printf{UWhat is todav's date? H); 
Jtts(dahH 

whi1t (l) 
{ 

} 

else 
{ 

} 

fname = *++arsv; 
arsc"-; 

printf{U\nEnter file to print, or CR if d~n~: U); 
if (!fHoame = Jth Unbuf») break; 

if «fd = fOPtn(fname,ibuf}} == ERROR} 
{ 

printf(·Can~t OFen %s\n",fname}; 
continue; 

} 

for (Plno = 1; ; P900++) 
{ 



} 

If 

f/ 

} 

putchal'( I'f' }; 
sprintf(linebuf,»\n\n~~s%-13sX5sX-3dl.~s\n\n\n·, 

»file: ·,fna.e,"pa9t ',pgno,date}; 
linepl'()inebuf); 

loop: if {!fgets(linebuf,ibuf» break; 

} 

if (kbhit() && getchal'() == Oxl!) break; 
if (linepr(linebuf)} continue; 
if (linesleft ) 2) 90tO loop; 
formfeed ( ) ; 

forllfeedO; 
if (P9no 1. 2) fOl'mfeed(); 
fabor·t ( fd) ; 

Print a line of text out on the list device, and 
return true if a formfeed was encountered in th~ 
text. 

linepr(string) 
char fstring; 
{ 

} 

char c, fffli~; 

fffli9 = 0; 
while (c = *str-ios++} 

switch (c) { 

} 

case FF: 
ffflas = U 
break; 

case '~\n"': 
putlpr( '\r"}; 
putlpr( '\0'); 
colno = 0; 
linesleft-; 
break; 

case .I\ti: 
do { 

putlpr('" ... ); 
colnc,++; 

} while (co1no I. S); 
break; 

default: 
putlprC cH 
coll'lO+H 

if (fffJa9) formfetd(}; 
return fffli9: 

putlpJ'{c) 

char' cl 
( 

} 



forft'ffeed(} 
{ 

if (FF} put}pr(FF); 
elst while (Jinesleft--) putlpr(/\n/); 
linesleft :: PGtEm 



; BDS.LIB fett BOSC vl.45 October 14, 1930 

; Addresses within C.CCC and the rill _rea to be used b'( machine 
; langUige CRl functions. 

; If yOU alhr CICce by reassemblinil C(:C.ASt1, be suu tel '0 thr'ou9h 
; this file ind like sure all the addresses are e~uated to th~ 
; a,PFroPT·iah va' ues r·tsu ltin' fr'om the reauel,b J y. Then the library 
; functions will be ready to reassemble. 

pi,e 76 

EOO 1 

; Svste. addresses: 

if not CPl{l 

C:(;C(lW: EG4J WHATEVER ;IF NOT ~ING UNDER CP/M, SET THIS TO LOAD ADl1R, 
RAH: EQU WHATEVER2 ;SE1 THIS 10 ~~ AREA, 
BASE: EQU WHATEVER3 ' ;AND THIS TO THE BASE OF SYST£f1 MEMORY {"~c.e:'" IS 

endif 

if cpm 
base: equ OOOOb 
feb: equ base+5ch 
tbuff: equ base+SOh 
bdos: equ base+5 
tpa: equ base+l~Jh 
nfcbs= equ 8 
£or-rorv: eCJu 255 
eccor,: equ tpa 

;THE RE-BOOT LOCATION UN!JER CP/M; FOR NOtJ-CF'IH OPf.R­
H\TH .. "W, IT SHOULD BE SET TO A SAFE PLAC'E TO JlIMI> 10 ON 
; ERROR OR lISER-ABORT. 

; either' 0 or' 4:;''OOh for- CP/M ::.'stUIS 
;defiult file control blOCk 
; sector buffer' 
fbdos entry pojnt 
; transient program if'ia 
;max number- of opefl files a.l1(HlIed a.t one tilH 
; er'r-or va) ue f'eturned t;y BDOS ca 11 s 
;where run-ti~ packaii resides *TESTING* 

;*************fff*f§**********************ffff***** 
rill: equ cccor,+471h ;THIS WILL PROBABLY CHAtft1E IF YOU CUSTOMIZE erCIASH 

endif 

eN equ Odh 
If: equ Oall 
flew J ir,: e~u 1 f 
tab: equ 9 
bs: equ 08h 
cntrle: equ 3 

;**********f**H*H******************************** 

;ASCII codes: carr-iag! return 
1 inefted 
newline 
tab 
backspace 
contr-ol-C 

; Subroutines in C.CCC (tht addresses should be that of the 
; appropriate jump vector entry points): 

error-: equ cccor-,+ldb 1rt,turn -1 in HU 



exit: equ error+3 

if ePit 

C105fl equ error+6 
setfcb: equ error+9 
fsfd= equ error+12 
f'fcb: elfu error+15 

endif 

eQwel: equ cccors+Oe5h 

slod: fqU eccor'g+ lOfh 
uSlflod: equ eccotg+l29h 
sflUJ: eCiu cccors+13fh 
uSllul: eqIJ cccots+16bh 
usdiv: equ CCCCltg+l89h 
sdiv: eqIJ cccor9+1cbh 

cltphd: equ cCCOtt'+lddh 
CIt.: ecru cccorg+1fah 
cmd: equ cccor9+202h 

fclose all open files and reboot 

; set UP feb a.t HL frol. text at DE 
;set C accordins to wbether file fd is op~n 
;fi~urt address of internal feb for file fd 

malton: ecru cccotg+20ah ;get 1st stack et~ment into HL and A 
ma2toh: equ cccorg+213h ; 2nd 
ma3toh: equ ma2toh+6 3rd 
aa4toh: equ ma2toh+12 4th 
ma5toh: equ .a2toh+lS 5th 
ma6tob: equ ma2toh+24 6th 
ma1toh: equ ma2toht30 7th 

vshak: equ ma2tc.h+3b ; COpy first 6 (Ir so stack elem::nts to ar9C ar·ea 
setdmal equ cccots+460h ;set CP/M internal DrA pointer to BASE+SOh (tbuff) 

; The following addresses wi 11 depind on the valua of PM if YOU 

; custollize CCC.ASM ••• • be sur'e they corrHPond to the assembly 
; results of CCC.ASH in such cases. If YOU remOYi some of the data 
; areas from CCC.ASM !in case they arer,-'t needed), be sure to remove 

from ber-e at so. 

room: ds 30 

pbase: ds 2 
ysize: ds 2 
xsize: ds 2 
psize: ds 2 

rseed: ds 8 

arss: ds 14 

iohack: ds 6 

allocp: ds 2 

;.isc. scr'atch area {for- use by BOS .. " YOU Cin have 
;the last ter. bytes (Ir so, though, if YOU r'E-allY 
;need them} 

;DKA video plotting bast 
;screen wldth (t of columns) 
;screen length (I of lines) 
;screen size (ysize • xsize} 

; randoa number seed SCf'iltch irea 

;where a.rshak puts ars values off the stack 

;storage allocation pointer 



aloc;IIx: ds 2 ;hisbest addt u5eabl~ by steff-agl! allocator 

; This is the end of the user-customizable area. The remaining 
I equated values are not to be a1tered. 

; Special loeations in C.CCC cor.tainin9 inhrestin!l Foinhr-s: 

extrns: eCfU eccor's+lSh fbase of exhrnaJ data ar'ii (set by CLINK) 
(((siz: equ CCCOt9+17h ;size of e.eCt for use by ClINK only 
coder.d: eCfU cccor's+19h ;addr!S5 of byh fCtl1owin9 li~t byh' of PNe9rilli c<:td! 

; (set by CLINK) 
frer'am: equ cccor9+1bh ; first fre! addr'ess aftif' ~xterni 1 iN'i 

; (set by CtlNtO 

ar91: 
a1'92: 
irs3: 
ar94: 
ar!lS: 
ar90: 

e£tu ar9S 
equ a1'95+2 
eCfU ar'9s+4 
fqU ar95+6 
eCfU ans+a 
eCfU ar95+10 

tap: eCfU room 
. tmpt: eCfU 1'0011+1 
t1P2: eCfU 1'00 .. 2 
tmp2a: eCfU room+4 
unsetl: ellu I'oom+b 
laste: equ room+7 

; BOOS call codes: 

if CPI 
conin: equ 1 
conout: eCfU 2 
Jstout: tqU 5 
dconio: tqU 6 
pstrn9: equ 9 
getl in: !'tu 10 
cstat: eCfU 11 
select: e'tu 14 
opene: eq'J 15 
dos.c: equ 16 
dele: eCfU 19 
r-eads: eCfU 20 
wri ts: equ 21 
create: tQU 22 
r-enc= !QU 23 
sdaa: e=lu 26 
readr: equ 33 
writr: eClu 34 
chitc: equ 35 
srreee: fCfU 36 

; these are just eonvenierit rlimes fCfr 
;the words in the Uar9s tl area 

;SOlDfi scratch data areas used by library 
;functions. 

; get a char'i<:ter- from eorfSO I e 
fwrite a character to console 
;write a chuacter h 1 i.st devic-e 
;direct console 1/0 {onlY for CP/M 2.0) 
; print str'in9 (hrll'tinahd by "$") 
1get buffered line from console 
;get console status 
'select disk 
;open i file 
; close a fi le 
;delete a file 
;r'ead i sector' (sequential} 
;write a sector (sequential} 
;make a file 
; rertile fi J e 
:set daa 
;read random sector 
;write random sector 
;compute file size 
.; set rar.dom record 



endif 



If: 

1/ 

NOBOOT.C IiIri Hen by leor' Zo Jilin 
3/82 

Given tt,e name of a C-ser,er-abid COf1 fi It (linked WIth thf standar'd 
distribution version of the C.CCC run-tile package), this pto9r-am 
cbanses that COM file ~o that it does not perform a warm-boot after 
its execution is complete, but instead priserves the CeP (Console 
COI:.mand Proceuor) that is in ruemor'Y when eXf!cutiCtn begins ar,d 
returns to the OCP directly following execution. 

NlTE: If i couand is the object of a piP! operation u5.ins DID, 
then a IINlrll-boot wi 11 allla'{s occur after i h e:t.Ecuti{tn, IIIhethitr 
or not NOBODT has been applied t~ it. 

uin(arsc,arsv) 
ChiI' 'far-9v; 
{ 

int fd; 
int i; 
char- c; 
char nambu f[ 3() J; 
char workbuHOxSOO]; 

if (ar-sc != 2) { 

} 

Puts(UlIsage: ffClboot «(-gener-ated COM fih fii.1lIe}\n"}; 
txitO; 

for (i=O; (c = ar9v[11[iJ} ~& c != /.'; i++} 
nambuf( il ': c; 

nambuf[il = '\0'; 
str'cat (rtallbuf, lI. COM"); 

if (Cfd = open(nambuf,2)} == ERROR} 
puts(l'Cao"'t (lp~n: H H 
puts(nambuf); 
exi to; 

} 

i = readffd,workbuf+OxlOO,S}; 
if (i ~= 8) Fub(IiCouldno't r-~ad in at least ;3 :..:ctor-s .... \r,i'}; 

~orkbuf[(~1001 = Ox21; 
workbuf[~~1011 ': OxOO; 
workbuf[Oxl021 = QA1)O; 
t.IIorkbuf£Oxl031 = Ox39; 
workbuf[Oxt04J ~ Ox22; 
t.IIorkbuf[OxlOSl = Ox79; 
workbufCOxl0bJ = Ox05; 
t.IIorkbuf[Oxl07J = ~~cd; 
workbuf[(rAl0SJ = Ox34; 
workbuf[Oxl091 = OxOl; 
workbuf[~~lOal = Oxf9; 

t.IIorkbuf[Ox12fJ = Ox2a; 
workbuf[Oxl30J = (~79; 



} 

workbufrfr~1311 = Ox05; 
, . l1JorkbufEOx1321 = Oxf9; 

lIJorkbuf(Ct.d33J = Oxc:9; 

workbuftOx1341 = Ox2a; 
wor'kbuf[Oxl35J = (Jx(tb; 

workbuHO:d361' = OXO(l; 
workbuf(0x137J = Oxtl; 
workbuf[Oxl38J = Oxcc; 
~rkbuf(Oxl39] = Oxf7; 
workbuf[0x13al = Ox19; 
workbuf(0x13b] = (lxc9; 
workbuf[0x13cl = OxOO; 
wor'kbuf[O:d3dJ = (lxOO; 
tIJorkbuHOxl3eJ = 0)(00; 

workbufrOx4431 = Oxc3; 
workbuf[0x4441 = Ox2f; 
workbuf{Cr~445] = OxOI; 

setk(fd,O,O); 
if (IlJrih(fd,lIIor'kbuf+OxlOO,S) != 8) 

Put$("Write error.\nU
}; 

f!:dt( H 
} 

if (closetfd) == ERROR) { 

} 



if 

*1 

Jf 

*1 

NOBOCfT .. C written by Leor Zolman 
3/82 

Given a list of (-generated COM files (linked with the standard 
distribution version of the C.CCC run-time Pickage), this pr09ram 
changes those COM files so that they do not perform a warl-boot after 
their execution is complete, but instead preserve the COP ~Consol~ 
Command Processor) that is in memory when execution be9ins and 
return to the Ctp directly fol1owin9 ~xecution. 

NlTf: If a command is t~e object (If a pipe operatictn usin9 DIll, 
then a lIIara-boot will alfiYS occur after its execution, !Jhether 
or not NOBOOT has been applied to it_ 

link by: 
A>clink noboot wildexp 

(or) A)12 noboot wildexp 

Cleaned UP scr·fer. output by use of IJCLEARSu string fro,,,, 
BDSCIO.H - if YOU have not confi9ur'ed BDSCIO.H YOU can 
comment out the line ·puts(ClEARS);U OR confi9ure BDSCIO.H. 

- Larry Cl i Vi 

- .S/11132 

iiocJude ubdscio.h" 

lIair.(anc,ar9V) 
cbar Har'!lV; 
{ 

} 

int fd; 
int H 
char c; 
thar- nubuH301; 
char workbuf(0xS001; 
int loop; 

if (ar9c == 1) { 
pub( IIUsase: Mboot (Jist (If (:-9iAnated COM HI! nifl'i£s)\rln); 

exitO; 

for (loop = 1; loop (arsc; loopt+) 

{ 

puts{ClEAR$); 1* Sf! second comm~nt above - LC if 
puts(8\n\nNOBOOT version 3.0\n\n-=) N(IBOOT-io9 "}; 
PU ts. (iI'9V[ 1 OOP 1) ; 
putchar( -'\0"); 

for- H=O; (c = ar-gv(loopUi)i && c 
nubuH il = c; 

naabuf£il = /\0'; 
strcatfnubuf, U.cOttIl H 

1- " ~-. ,," . , iff) 



) 

} 

} 

I. 

if (fd = opentnilbuf,2)} == ERROR} 
puts(ftCan't open: U); 
puh (rtatabu f >: 
txitO; 

i = rtad(fd,~orkbuf+OxlOO,8); 
if (i != S) Puts("Couldn't read in at least S s!ctors ••• \n U

); 

workbuf[Oxl(~l = Ox21; 
workbuf(Oxl011 = 0A~1; 
workbuf[Oxl021= Ox~; 
~orkbuf(Oxl03] = Ox39; 
workbuf[Oxl(~J = Ox22; 
workbuf[Oxl05l = Ox79; 
workbuf[Oxl061 = Q~(~; 
workbuf(~A107J = Oxed; 
workbuf[Oxl081 = Ox24; 
ltfOr'kbuf[Oxl09J = 0)..1)1; 
workbuf[OxlOal = Oxf9; 

wor'kbuHOx12fl = 0:>~2a; 
workbuf[0x1301 = (~79; 
w9rkbuf(Ox1311 = OXOS; 
workbuf[0x1321 = Oxf9; 
wor-kbuHO>:1331 = Oxc9; 

~orkbuf[Ox134] = Ox2a; 
lIor'kbuHOxl35] = OxOt.; 
workbuftOx136J = ~«~; 
workbuf[0>~137] = i)xll; 
workbuf[Oxl3$J = Ox,,; 
workbuf[Oxl39J = ~xf7; 
workbuf[0x13al = ~A19; 
workbuf[Ox13bl = Oxc9~ 
workbuf[0x13cl = OxOO; 
wor-kblJf[O:d3dJ = OxOO; 
workbuf[O~d3tl = OxON 

workbuf[Ct~4431 = (~c3~ 
workbuf[Ox444J = ~~2f; 
tltor,kbuf(0x4451 = OxOl; 

seekUd,O,O) ; 
if (IiIrih(fd'''''''''kbuf+O)~10(I,S) != s} { 

puts("Write error. \n ll
,; 

exitO; 
} 

if (close(fd) == ERROR) { 
Puts(UClose error\nU

}; 

} 



Floating Peint Pad:as£' for 80S C 
*11111 ••• *************111****11* 
Written by: Bob Matbias 
this doc by: lec-r' Zo l.n 

COmPonents of thi floatins point Fickage: 

1 } FLOAT • DOC: This documentation file 
2) FLOAT.C= 
3) FP: 

File of ~uPPort functions, ~'itten in C 
The workhorse function {in r:EFF2.Cf1J 

4) FLOATSlIt1.C A SamFle us-£' of all this stuff 

Here's how it works: for· every floatin9 point number­
YOU lIIish to work with, YOU must declar-e a five (S) elemtnt 
character array. Then, pass i pointer to the array !.IIhenev~r 

YOU need to specify it in a function call. Each of Bob"'s 
functions expects its arguments to be pointers to such 
character aN·ays. 

The four basic arithmetic functions are: fpadd, 
fp5Ub, fPflul and fpdiv. They each take three ar9umenh: i 

pointer to a. fi Vi character· ar-ra'( II1her·e the result wi 11 90, 

and the two operands teach a pointer to a five character array . . 
r'epresentin9 i floating point oper-and.} 

NOTE THAT THE RESULT MAY BE PLACED INTO EITHER OF THE ARGttEMENTS 
WITH NO ILL EfFECTS. I.e., the opera.tion: 

fpmult(foo,foo,foo); 
wi11 s.uccessfully sqlJart "'foo" and place the f'Hutt ir, "'fo~·'. 

To initialize the floating point character arrays to th~ 
vaJues YOU desire and print out tnt- values in a hlJm;m-readabl~ for-1ft, 
the following functions are included: 

ftoa: converts a floating point numb~r to an ASCII 
string (whjch YOU can then print out with UputsU) 
NOTE: explidt use ~f this. flJnctiofi has been madi 

obsolete by the new Usprintf." See FLOAT.C. 

atoH conver·ts. an ASCII strins (null hr'mirlated) to 
a floating point nuaber 

itof: converts integer to floating Foint. 

Here ire Bob's descriptions of the functions: 

The fol1o~in9 functions allow BDS C co~piler users to access 
and manipulah real number's. Each real number' must be all ocated 
a fiv~ (5) byte character array (char fpno[S]). The first four 
bytes contain the mantis~a with the first byte beins the least 
significant byte. The fifth byte is the txponent. 

fpcoltP(opl,op2} 
cbar opl[S],op2£S); 

Retuf'ns= 
an ifltiger 1 if opl ) oF2 
an inte$~r -1 if opt ( OPL 
a zero if op1 = op2 



As fIIi th ftost floating Pt)int Facka9u, it is Mt 
a. 900d Pf'adici to ("IlJPare f.')r· e=lUatih' whiin 
dealing ~ith floatins point numbers. 

char ifpadd(r'esult, op1, op2) 
char- result£S], opl[S] , op2[5]; 

Stores the r'isult of opt + (fP2 iTt result. opt 
and op2 must be floati[19 point numhr's. 
Returns a pointer to the b~pinnin9 of result. 

char *fpsub(result,opl,op2) 
char- reslJl US], opUS], op2£S]; 

Stores, the NSUIt (If op1 - op2 in result. opi 
and op2 Itust be floatin9 point rlumbers. 
Returns a pointer- tCI the be9inrJins (If resu 1 t. 

char *fpIlJult(result,opl,op2) 
char resultCS],op1[5],op2£S]; 

Shr-es the f'esult of opl f (IF·2 iTI TH·uIt. oF1 
and op2 must h floating point numbfl"s. Return: 
a pointer to the besinning of result. 

char ffFdiv(result,opl,op2) 
char f'esult£S],Ctpt[S],op2fS]; 

Stores the result of (Ip·l I op2 in re.:.ult. ~pl 

and op2 must be floating point numbers. 
A di vi de by uroo wi 11 r-eturr, :zero as rU·IJ J t. 
Returns a pointer to the b~9innin9 of result. 

char fatof(oFl,sl) 
char OF 1£5] , *s; 

Conver-ts the ASCII striMf 51 int(, a floating 
point number and stores the result in OF!. 
The furiction wi 11 i9TJCtT'f! Jeadin£l IJJhih SPiCi 

but tJO white_space is al1o~ed to be embedded 
"Hhin9 the r,umber·. Th~ foUollJiMl ar-e legal 
exaIPles= 
"2" , H2202.~2222:.fS3. 333", "2.71 S28!-'1" .. 
»334. 33'..:f3E32 It • 
"3443.33 El0" would be ILLEGAL because 
it contains an embedded space. 
The value of the exponent must be within the 
ran,e: -38 {= exponent (= 38. 
A pointer to the result is returned. 

char fftoa(sl,opl) 
char *s1,(I,1[51; 

Converts the floating point number opt to an 
ASCII string. It will be formatted in 
scientific notatiorl lIJith uven (7} di9ib of 
precision. The str-inSl wi 11 be ter'minahd by 
a r.u1l. 
Returns a pointer to the beginning of s1. 

char fitof(opl, n) 
cbar op1[5]; 
int n! 

Sets the floating pt. number- (lP1 to th~ vaJu~ 
of intfger n. n is assumed to hf a SIGt~ 



integer. 

General observations: 

Because floatim.l Foint operations must be thought elf 
in ter.s of FUNCTI0t4 CALLS rather than simple in-line 
expressions, sPfcial care must be takerl not tc. confuse th~ 

abilities of the compiler with the ab~1itiu of th~ floatin9 
point package. To give a fl clatins point rtulFtbu an ird tai I 
value, for instance, YOU cannot say: 

char- fPDO£S]; 
fPM = 82.23611

; 

To achieve the desired f'Hult, you"d have to say: 

cbar fpno[51; 
atof(fpflo,-2.23b"}; 

"oreover, let"s say YOU want to set a floatins point number 
to the vatu! of an integer var'iable ca,lhd lIival". Saying: 

char fpM[Sl; 
int ivaI; 

fpno = iva}; 

will not work; YOU have to change that last line to: 

i tof (fpno, iva 1 H 

The fc.llowin9 will add 100.2 & -7.99 and shr'e the 
result at the five charachr- if-raY locatio~ "a": 

fpaddCa,atoffb,ulOO.2B
}, atof(c,·-7.99·})~ 

(note that lib" and lieu must also be five character 
arrays) 

The fo 11 owi ns wou I d NOT add 1 to l a ,- as belth opland 
op2 lust be floating point numbers_ (a.ctuallY poinhrs 
to characte~s ••• ): 

Thus, it can get i bit hairy when all floating 
point number-s are reillY char-acter arr·un.; but sti 11, it ... s 
better than nothing. 

All of the ibove functions are ",r-i ttert in C, blJt 
lost of them cil1 a sin91e workhorse function called ftfF" 
to do all the really hairY work. This function has been placed 
inh the DEFF2.(:RI.J it is the onlY machiM-coded Firt of the 
package. , 

.~ 



If 

*1 

floating ,oint Pickage support r'outil'lf:s 

Note the "fplI library function, avai lab 1e in DEfF2.CRL, 
is used extens i ve J y by a 11 the f J oa ti 09 FO i nt numbu 
crunching functions. 

(see fLOAT.DOC for- dehils .... ) 

Unit: After COJAPi J ing your program, 1 ink wi th this 1 ibrary 
by tYPing: 

A>cJink (your program files) -f float (cr) 

NEW FEATURE: i specia.l "pr-intf ll functiCtri has beerl incIudi?d 
in this source file for use with floating point 
(,perands, in addi hon to the Mf'lflaJ tYPiS. The 
printf pr-uented here wi 11 take precideoci e,ver 
the DEFf.CRL version w~n "float" is 5PiCifi~d 
on the CLINK colrtmarld 1i Of: at li nkaSHI time. 
Note that th! "fp" functiCtn, needed by most of 
tbe functions in this filet resides in DEfF2.CRL 
iDd lIIil1 be automaticallY colJected by CLINK. 

All functions hert written by Bob Hathias, except Fr-intf and 
_spr- (writhr, by Leor ZoJflin.) 

'define NORM_t~DE 0 
.define ADD_CODE 1 
.define SUB_toDE 2 
#d~fir~ MULT_CODE 3 
'define DIV_CODE 4 
#define FTOA..CODE 5 

fpcomp(opl,op2} 

{ 

} 

. char *'.11'1, fCrF2; 

char wor·H51; 
fFsub(work,oPl~op2}; 

if hlorH3J ) 12]} r-eturn (-lH 
if (worH01+Workrtl+Work[2l+wc1rkC3)} return {t H 
retur'rt (0); 

fpRor'm(op1) char- fop1; 
( fp(NORt1_CODE, op1, Op 1); r-etur'n( OF 1}; } 

fpidd(result,opl,op2) 
cha~, fresult,§opl,fop2; _ 

{ fp(ADfLCOnE, result,.Ctpl, op2); retur-ntr'esult H} 

fpsub(result,QP2~opl) 

char fresult,fopl,foF2; 



fplult(resulttopl,op2) 
char frf5uJt,fopl,fop2; 

{ fp(ttUlLC'ODE, resul t, op1, op2); retur'n(resul t};} 

fpdiv(ttsuft,opl,op2) 
char *re5ult,fop1,fop2; 

( fp(DIV_CODE,resu) t, op1, op2H rfltur'rl{r'uu ltH} 

atof( fpno, s) 

{ 

} 

cha.r fPflO[S],ls; 

cha.r ffpnorm(),work[Sl,ZERO£Sl,FP_lO£SJ; 
int sisn_boolean,power; 

initb(FP _10, UO,t),f),80,4"); 
setmemifpno,5,O); 
si9n_boolean=power=O; 

while (is==' I II fS=='\t') ++5; 
if (*5=.1_,1) hign_boo l~an=l; ++$-;} 
for (;isdi9it(fS);++s){ 

} 

fPiult(fFno,fpno,FP_10}; 
lIIorkrO)=fs- l O'; 
work[ 1 ]=wor k[21=t3or·kr31=t);work( 4J=31; 
fpaddffpno,fpoo,fpRorm{work}); 

if (IS=="'. /)( 

} 

++5; 
for Oisdisit(fS);--power-,++sH 

fpmul t( fpoo'.fpno,FP _10); 
wClrkCO]=*s-"Q'; 

} 

work[ 1 J=wc,r·k[2J=work£31=O;wor·k[4J=31; 
fPidd{fpno,fpoo,fFnorm(work}}; 

if <toupper(fs} = IE"} {++$.; potier += atoHsj; } 
if (powtr)O) 

for C;power!=O;--Fower) fPmult(fFno~fpno1FP_l0}; 

tlse 
if (pobJer(O) 

for (;poWtt!=O;++p~r) fpdiv(fpno,fFno,FP_l0}; 
if {sign_boolean}! 

5ttmil(ZERO,5,Q); 
fpsub(fpno,ZERO,fpno}; 

} 

return ( fPM) f 

ftoa(r'esuJt, opt) 
char fresult,fop!; 

{ fp(FTOA-CODE,result,oFl}freturntresult);} 

itof(opl,n) 
char fOF1; 

int n; 
{ 

ct,ar' temp[2Cl; 
return atof(oPlr itoa(temp,n)}; 



ih;(str-,n) 
chir fstr; 
{ 

}-

1* 

*/ 

char- *sptN 
sptr = str; 
if (0(0) { fsptr++ = ;-;; n = -0; } 
_uspr(&sptr, n, 10)J 
15ptr = '\0'; 
return str; 

This is the special fOl'mattins functioTl7 which supports the 
aea ind Bfa conversions as lI1ell as the normal .td lt

, IISft, etc. 
When usins Hell or "fJl for-flit, tM corf'esFondim~ ar-9Um!rtt in 
the argument list should be a pointer to one of thi fiv~-byh 
strings used as floating point numbers by the floatir,9 Foint 
functions. Hote that YOU don't need to ever use the "Hoah 

functic,n wheft us ins this special pr-intf/spr-intf combination; 
to achieve the same result as ftoa, a simple uXe a f~rmat 

conversion will do the trick. DY.f" is used to ~Jiminat~ the 
scientific notation and set the precision. The only [known] 
differenc£' betweerl the He" and Df" cCtnversictns as UH'd heN 
and the ones described in the Kernhhan & Ritchi! book is that 
ROUN[tING does not take place in this version ••• t. s.: ,PT-intift9 

i floating point numb~r which hiPpens to equal ~xict1Y 3.999 
using i IIZS.2fD for'mat cor,ver-sion will FN.duce U 3.99" iri:,tead 
of u 4.00". 

_spr(Jine, fIt) 
char fline, fHmt; 
{ 

char- _uspr-(j, c, bast, f5ptr, fformit; 
char ubufCMAXLINE), *~ptr7 pf, Ijflis, zffli9; 
int width, pri'cisionr exp, tar-;s; 

format:: ffmt++; 
arBS :: flit; 

1* fmt first pc.inti to the format string *1 
1* now fmt points to the first ar9 vilu~ II 

ubi Ii (C :: ffof'laat++) 
if (c == IX'" { 

IIIptr' = hlbuf; 
preciJion = b; 
ljfla9 :: pf = zfflas = 0; 

if (fformat == "_I) { 
for-lI'Jit+H 
ljfJag++; 

} 

precision = _9v2(&format)~ 
pf++; 
C = ffor-matH-; 

i* hst for- nr-I) fi J I *1 



switch(toupper(c») ( 
case "E'~: if (precisior,)7) pr"ecisiorl = 7; 

ftoa(wbuf,far9s++); 
strcpv(wbuf+precision+3, wbuf+10}; 
width -= str'hn(llIbuf); 
90to pad2; 

case 'F': ftoa(hbuHe,(J),lar'ss++); 
sptr = twbuf[bO]; 
while ( fSFtr++ != 'E/) 

exp = atoi(sptr); 
sptr = ~wbuf[60]; 
if (15ptr == ' I) sptr++; 
if (15ptr == "_' j { 

} 

fWptr++ = l -.,; 

sptr++: 
width--; 

sptr += 2; 

if (exp ( 1) { 

fWptr'++ = '0 .... ; 
widttJ--; 

} 

pf = 7; 
"hi le (i)~P ) 0 && Ff} { 

lli/Ptr++ = *sptr'++; 
pf--; 
exp"-; 
width--; 

} 

"hile (exp )- O} { 
Iwptr'++ = '0"'; 
exp-; 
width--: 

} 

*"ptr++ = ........ ; 
Ilfidth .... -; 

whi 1e (exp { tllt& Frecisiord { 
fIlIptr++ = '0'; 
exp++; 
preci!ion--; 
lIIidth--; 

~ile (precision && pf) { 
fwptr++ = *sptr++; 
pf--; 
pr'ecisiol'l--; 
"idth ... -; 

} 

whi 1e (pr'ecision)i)} ( 



} 

} 

} 

} 

fllJPtr-H = "Cl"; 
pttcislon":-; 
width--; 

soh pad; 

cast ~D/: if <farSi ( O) { 
fWptr++ = ~,- ... ; 
farss = -farn; 
IIidth--; 

} 

case· Ill': base = 10;9(,h val; 

va}: width -: _uspr!&wptr·,fans++7bas.e); 
90to pad; 

case "C/ : *"ptr++:: foirsS++; 
lIIidth--; 
9oto F'ad; 

case 'S/: if (!pf) precision:: 200; 
sptr' = *'irn++; 
~hile (fsFtr &~ precision) 

*~ptr++ = *,sptr++~ 
Fr'eei s j or.--; 
width--; 

pad: fttJPtr = "\(V; 

pad2: ttJPtr = wbuf; 
if I.! lHlag) 

while (width-- ) Q} 
*line++ = zfflas ? "OF: 

~hile (*line = ~ptr++) 
1 ine++; 

if Ojfli9} 

while (~ldth-- ) OJ 
*1ine++ :: I "; 

else fline++ = ct 

! /. ., 



1* 

*1 

New functions for' 8DS C vl.4x: HIFrintfl1 and Iflput;.lI 

Writt~n 1/18/81 by Leor Zolman 

'include (bdscio.h) 
Idefine LISTDEV 2 

/f 

*1 

Formatted (Iutput to the 1 ist d£-yic-e. Usage: 
.-

}printf(format, ar91! ars2, ••• ) 
chaT' *fcr-mat; 

Works Just li~~ HprintfH, eXctFt the output line is writt!o 
to thi lineFrinter instead of to tht console. 

}printH format> 
char' fformaH 
{ 

} 

It 

*1 

char bet) in(MAXLINE]; 
_SPf ( b~t 1 i Fh &f(trrrta t } ; 
1 puts (bd 1 in); 

Put a line out to the list device. Usage; 

)putshtr) 
char *str; 

t4clrks .Just 1 ike JI put.:. " , eXc~Ft the ClutFut 1 in~ 9!leS to thi' 
printer instead of to the console: 

Jpuh·(sh} 
char fstn 
{ 

)-

char c; 
while {c = *str++) { 

} 

if {c == "'\n"} FIJtC( '\r'" ,LISTDEVH 
putc {c, LISTrIEV}; 



If 
CAStLe -. wr-itten b~f Leor' Zolman, 2/82 

CP/M ASH preprocessor: renders MAC.COM and CHAt. LIB unnecessary. 

See the CASK document (included with BDS C vl.46) for more info. 

COlhPile by: 
cc casl.e -0 ·e4000 

*/ 

#includt "bdscio.h" 

Idefine C~FUL 0 

'define TPALOC (BASE+O:dOO) 
#define EQUKAX 500 
'define FUNOHAX 100 
#define NFHAX 100 

.define LABMAX 150 
Idefine TXT9JFSIZE ~~ 

Idefine DEFDISK DC:" 
#define ~SHEXT D.CSM" 
'define A91EXT ". ASH" 
#define DIRSIZE 512 

1* Settim1 this to 1 makes ('ASM check for-
and reject old QCMAC.LIBJ' p5eudo-ops *1 

1* bast of TPA in your system fl 
If maximum number of EQU OPS *1 
If maximum number of functions */ 
If maximum number of exterr~l 

functions in one function *1 
If lM)t number- of local labels ir, Of,! fune */ 
/f ~( • of chars for labels and needed 

function names for a sinsle function If 
If default disk for include files ff 
1* extension on input files II 
1* extension on output files *1 
/f max # of bytes in CRl directorY *1 

1* Global data used throughout processin, 
of th~ intput fil~: il 

char fbuf[BUFSIZ]; 
ch~r incbuf[BUFSIZJ; 
char obuf[BUFSIZ]; 

cha.r fcbufp; 
char fcfilnam; 
char nambuf[30], 

nambuf2£30], 
c1nambuf(301; 

char fequtab£EQUHAXJ; 
int equcount; 

char Ifnaaes[FUNCHAX1; 
jnt fcount; 

int lino,savlino; 

char doinsfunc; 

char err-g 

/1 1/0 buffer for main input filt 
1* 1/0 buffer for included file 
If 1/0 buffer for output fiJe 

*1 
1/ 
f/ 

1* pc,inter' to cur-tenth active input buf 11 
If pointer to nale of current input fila II 
1* filenames for current intput II 
1* and output files. fl 

If table of absolute symbols *1 
If • of entries in equtab f! 

1* list of functions in the source file *1 
If I of entries in fnaaes 1/ 

II line nUlber values used for etror' */ 
/f reporting. 1/ 

1* true if cur-rentlv pr-ocess.ins a furlction *1 

1* true if an error has been detected II 

If Global data used dur-ins the Ffoce:.siTl9 of a 
sinsle function in the source file: II 

char fnflist[NfMAX]; 
int nfcounU 

1* li~t of needed functions for a function II 
1* numb~r of entries in nflist if 



struct ( 
char· I I abnam; 1* nam~ of function label II 
char defined; 1* whether it hiS been defined vet *1 

} lablist£lABMAX1; 

int 

char 

char 

char 
int 

char 

int 
char 

chir 

If 

labeount; 

txtbuf[TXTBUFSIZE], 
ftxtbufp; 

1i nbuf[ 150], 
1 ir,savUS01, 
wor-kbuHl50], 
pbuf[150], IPbufp; 

fcfunu; 
relblcf 

pastnh; 

argent; 
*labe 1, 
fop, 
lir'51iP, 
far9s[401; 

*9Fcptn 

1* nu_ber of Jocal label! in a function *1 

1* ~here text of needed function names 1/ 
If and function labels 90 II 

/f text line bufffrs II 

If pointer to nalu of cUN'ent function *1 
If relocation object count for a function II 

If ttue if "e'~ve PiSsed ill needed functior, *1 
II declarations (Dexteroal Y pseudo ops) 1/ 

1* seneral-Furpose text pointer *1 

f OPiA main input file, open outFUt file, initialize needed slobals 
* ind process the file: 
*/ 

main(aar9hCtiarshv} 
char *faar'shv; 
{ 

int i,j,k; 
char c; 

Fuh(NBD SoftWare CRl-for'mat ASM Prepr'octuor vl.4b\nlt}; 

initequ( ); 
fCClunt = 0; 
doiosfunc = 0; 
er'rf = 0; 

if (aargh, != 2) 

1* initialize EQU table with reserved liIor·ds '*/ 
1* havfm1t Htn aftY functions· vet */ 
If not currently processing a function 1/ 
1* no errors yet II 

exit(puts(HUsage:\ncasm <filename)\nM)}; 

1* set UP filenames with proper extensions: *1 

for- (i = 0; (c = aarshv£1][ i]) &tc c ! = I.'; i ++} 
nambuf[il = c; 

nambuf[il = '\0'; 
strcpv(onambuf,nambuf); 
strcat(nambuf,CASMEXT); If inFut filename */ 
cbufp = fbuf; . /f buffer pointer *1 
cfilnam = nambuf; 1* current filename pointer *1 
if (fopen{cfilnam,cbufp) == ERROR) 



} 

strcat(onambuf,ASMEXT); 1* output filename f/ 
if (fcreat{onaabuf,obuf) == ERROR) 

exit(printf{HCan't open Xs\nH,onambuf)}; 

1* be9in writing output file 1/ 
fprintf(obuf,N\nTPALOC\t\tEQU\tX04xH\n M,TPALOC); 

liM = U 

while (get_line(» { 
process_J inet); 
1 ioo++; 

} 

If initialize line count *1 

/f main loop 1/ 
If process lines till EOF 1/ 

if (doingfunc) 1* if ends inside a function, e~ror f/ 

abort(HFile ends, but last function is unterminated\oN}; 

fputs(U\nENDtCRL\t\tEQU\tt-TPALOC\nB,obuf); Jf end of functions *1 
fputs("SECTORS' EQU ($-TPALOC)/256+1 ;\JS£ FOR \"SAVE\" !.\n",obufH 
F-utdir'( H /f now .$·pi t OIJt CRl direchrv 1/ 

fputs(U\t\tEND\n",obuf); 1* end of file 1/ 
putc(CPMEOF,obuf); /f CP/M EOF character *1 
fclose(cbufp); If close input file *1 
fflush(obuf); 1* flush and cJose output file */ 
fc1 ose{ obufH 
if (er-rf) 

p'r' intH ifF ix those er-rors and troy ani n ••• \nU H 
else 

1* 
* Get a line of text fro. input streal, ind process 
f "includeD OPS on the fly: 

*1 

ir,t geLJ ine{) 
{ 

int H 

if (~fgets(linbuf,cbufp» { 

} 

if fcbufp == incbuf} { 
fabort(cbufp-)_fd}; 
dufp = fbuH 
cfilnam = oambuf; 
lino: savlino + 1; 
N!turn geLline(); 

} 

else return r4Ullt 

Pifse_lint(); 
if htreq(op,BINCLUDEII) :: 

streq(op,NMACLIB"}) 

/f on EOF: fl 
If in in uinclude N file? */ 

/f clost tht file *1 
1* 90 back to mainline file f/ 

/f not ECf. ParS! line */ 
1* check for fili inclusion *1 

if (cbufp == incbuf) 1* if already in an include, *1 
abort(UOnlv one level of inclusion is supported"}; 1* error II 
if (~ur-9SF) 



} 

cbufp = incbuH 
savlino = lino; 
lino = H 

1* set UP for inclusion *1 

for (i = 0; ~issFice(ar9sP[il); iff) If put null after *1 
/f filenal~ *1 

if (*ansp == 1(") ( If look for ..alic delimiter-s *1 
if (ar9sp[2] != ':') /f if no explicit disk given *1 

strcat(na.buf2,DEFDI~:); 1* then use default 1/ 
strcat(nambuf2,ar9sp+l); 
if (oambuf2[i = strJen(nambuf2) - 11 == ')/) 

oambuf2[il = '\0'; 
} else if (far9sP == IH/) { 

} else 

strcpv(nambuf2,ar9sp+l); 
if (nalbuf2[i = strlen(nambuf2) - 1] == IH/) 

nambuf2[il = ~\O'; 

if (fopen(nalbuf2,cbufp) == ERROR} { 

} 

if (nallbu f2C s t,..l er. ( nall'lbuf2) - 1] ! = " .... ) { 
strcat(nambuf2,-.lIBU

}; 

} 

if (fopen(nilbuf2,cbufp) != ERRllR) 
90to ok; 

FrintH"Can't oper. ts\nN ,nambuf2H 
abort("Missin9 include file a }; 

ok: cfilnam = nambuf2; 
return get_Jine(}~ 

} 

return H 

par·s.e.J ineO 
{ 

int i; 

char d 

label = Of = artsp = NUlL; 
argent = 0: 

strcpv2(Pbuf, JinbufH 
strcpy2(lin5av,linbuf)~ 

pbufp = pbuf; 

if {!i5space(c = fpbufp) { 
if (c == ";"') 

retur.n; 1* totallY lllOOf'e colJdDtnt lines: *1 

} 

label = ~bufp; 1* set pointer to label */ 
while (isidchr(fpbufp}) If PiSS over the Jabel identifier *1 

pbufp++; 
1* place null after the identifier II 



} 

s~ip_wsp(&Pbufp); 

if (!Ipbufp : t fPbufp = '; I) 

r'eturn; 
OP = pbufp; If set pointer to oFeration mnemonic II 
while (isalpha(lpbufp» 

pbufp++; 
if (IFbufp) fpbufp++ = '\0'; 

If skip over the op 
If place null after the OP 

*1 
II 

1* now process ar9uments *1 

if (!Ipbufp I: fpbufp = I;') 
returM 

if'SSP = linsiv + (pbufp ... pbufH /f set pointer to ar9 Jist *1 

II create vector of ptrs to all irgs 
that afe possibly relocatable II 

for (argent = 0; argent < 40;) { 

J 

whi Ie (! isidstr·t(c = IPbufp» 
if (!c :: c == ';') 

fetur-r.; 

Fbufp++; 

if (isidchr(*{pbufp - I}») { 
Fbufp++; 
continue~ 

} 

ar'9S [ar9cnt++] = pbufp; 
while (isidcnr(fpbufp}) pbufp+f; 
if (fpbufp) *pbufP++ = ~\O/; 

err-or("TcIO marlY oper-ands in this instructiofl for- r~ to harld}e\n ll
}; 

process_line 0 
{ 

char' *cptr, c; 
int id; 

II check for definitions of gJoba' data that will be 
exempt fr~ relocation when encountered in the 
argument field of assembly instructions: fr! 

if (streq(op,"EQU") n streq{op,"SETU} :: 
( ! dcdn5lfuRc && 

} 

(streq(op,DDSU) :: streq(op,HDsa} :: strtq(op,UOW8 )}» 

fputs(Jinbuf,obuf); 
cptr = sbrk2(strlen(labil) + 1); 
strcpy(cptr,)abel); 
equtab£equcount++] = cptr; 
if (equcount )= EQUHAX) 

abort! 
IIToo many EOO lirJts ••• increase "'EQUl1AX~' ind recompile CASHII H 

return; 



if (strtq(op,"EXTERNAL"}) ( 
if (!doinsfunc) abort( 

} 

a"'E)~hrnal's for a function must appear' inside thf fvndiort"); 
if (pastnfs) ~rror( 
-Externals must all be together at start of function\n"); 

for (i = 0; i ( argent; iff) { 

nflistCnfeount++J = txtbufF; 
strcpv(txtbufp1af'9s[i]); 
bUIIPtxtp(af9s(iJ); 

}-

if <nfcount )= NFMAX) ( 
Pf'irttf(-ToCi many exhrnaJ functions in functior. \IIXs\"\r'"J 

efunaa); 
abort("Change the NFHAX constant and recompile (~SMU); 

l 
returr,; 

if (streq(op,aFUNCTION"») { 

} 

if (! fCOf.mt) { 

} 

fputs(lI\n; dummy external data information:\nll,obuf); 
fputs(U\t\tORG\tTPALOC+2OOH\n",obuf); 
fFuts(lI\t\tDB\tO,O,O,O,O\n",obuf); 

if (doin9func) { 
pr'ir,tf( ii/Function' op encounhred iTt a. functiern. \r,lI}; 
abortf"Did YOU forget an 'endfunc' OF?"); 

if (!ar'9cnt) 
abort("A M.me is required for the .... ftJnctioli~· op">; 

cfunam = sbrk2(strlen(ar9s[0]) + 1}; 
fnames[fcount++] = cfunam; 
strcpv(cfunam,ar9s[OJ); 

printf("Proctssin9 the hS function ••• 

doin9func = H 
txtbufp = txtbuf; 
labc{lunt = 0; 
nfcount.= 0; 
pastrlfs = 0; 
fpr'intHobuf,"\n\n; The \'-%$\" function:\n",cfunamH 
fprintf(obuft 8Xs$BEG\tEQU\t$-TPALOC\nU

, cfunam); 
retur'f,; 

if (streq(op,-ENDf\tI;") :t sttt~(op,·ENDFUNCTION·») ( 
if (!doin9fuhc) 

abort( If;'Er,dfunc'" OF tT.counhred whi It not in a fur.ctiort lt H 

if (!pastnfs) flusbnfs{); 1* flush needed function list *1 
fprintf(obuf,"XstEND\tEQU\t$\n",cfunil); 
doreloc{); If flush relocation parameters II 

for <i = 0; i < labcount; itt) 1* detect undefined labels *1 
if !!lablist[iJ.defined} { 

printf(ItThe label XS in function %5 isundefintd\nU
, 

lablisttil.labnam,cfunam); 



J 

} 

doinsfunr.: = 0; 
returfl; 

#if CAREFl..t 

out: 

if htreq(op,IIRELOC"} II streq(op,itDUREV') :: streq{oF,"DlRECT") :: 
streq(op,uENDDIR") :: streq(op,UEXREL") :: streq(op,HEXDWRElH} :: 
str'&q(op,IIPRELUDEIf) :: streq(oF,"POSTLUDEII) :: streq(op,"DEFIN£"» 

errof' (·01 d licro 1 eftover from \ "CrtAC.lIBV' days ••• \n" H 

1* No special FHUdo OF5, so now procus 
the line as i line of asstlDby code: *1 

if (streq( OF, "END"» r·E'tuf'n; */ 

if {!doin9func :: (!label && !op» 
return fputs(Jinbuf,obuf); 

1* if nothing interestin9 on *1 
/f line, ignore it */ 

if (! pastnfs) 
flushnfs( ); 

If if haven't flushed needed 1/ 
1* function list yet, do it *1 

II check for possible label II 
if (labe» { 

} 

fFf"intf(obuf, ·XsSLS1.s, \ t\tEQU\tS-%sSSTRT\n " , 
cfunam, label, cfunam); 

for (i=O; linbuf£il; i++} 
if (isspace(linbufCil) :: l1nbuf[iJ == ':~) 

br-eat; 
else 

1 irlbuf£i] = I "; 

if (linbuf[il == ':') linbuf[il = ' '; 
for' (i = 0; i ( labcourft; iff) 1* check if in label tabl~ *1 

if (streq(labe},)ablist[il.labnam}) { 1* if foundt 1/ 

} 

if (lablist[iJ.defined) ( 1* cbeek for redefinition *1 
error(URe-defined lab~l:H); 

} 

F-rintf("Xs, in fUTlcticm Xs\nH
, 

lablistCil.labnar"cfunamJ; 

lablist£iJ.defined = 1; 
soto out: 

lablistCil.Jabnam = txtbufF; 
lablist[il.defined = 1; 

1* add new entry h *1 
/1 label list *1 

oS tr'cPY{ t:~tbufpJ 1 abe 1 ) ; 
bumptxtp( label}; 
1 abcounH+; 

if (!op) return fputs(linbuf,obuf}; 1* if label (m]y, all done *1 

/1 if a non-reloeatable oP, *1 
if (norelop(op)j return fputs()inbuf,(lbufH /1 then we"re done 1/ 

if (argent && doinsfunc} 
for (i = 0; i ( arsent; iff) { 

if (norel(ar9s(il») continue; 



If 

*/ 

out2: 

} 

if (gpcptr = iSfffar9s[il}) 
sprintf(workbuf,ftXs$EF$Xs-ts$STRTft, 

cfunam,gpcptr,cfunam); 
els~ { 

} 

sprintf(workbuf,8Y.s$l$Xs·,cfunaa,ar9sCi]); 
for {j = 0; j ( labcount; j++) 

if (streq(u9s.£i], lab 1 ist[j 3.1 abnili) ) 
90to out2; 

lablist[jl.labnal = txtbufp; 
lablist[jl.dtfintd = 0; 
str-cpy(txtbufp,aI'9stiJ ); 
bumptxtp(txtbufp); 

/f add ne~ entry to *1 
/f label list II 

replstr(linbuf, workbuf, arss[il - pbuf, strJen(aI'9s[iJ); 

if (streq(op,·DWti » { 
fprintf(obuf,"Xs'R7.03d\tEQU\t$-Xs$STRT\n ft

, 

,funam, relblc++, cfunam); 

} 

break; 

if (argcnt ) 1> 
er-l'or(UOnIY one relocatabJe value allowed per- [""\fl lt ); 

fprintf(obuf,·~s$R%03d\tEQU\t$+1-Xs$STRT\n·, 

cfunam, r&lblc++, cfunam}; 

fputs(linbuf,obuf}; 

Test for- OPS in which there is 9uarlrar,teed to be no need 
for generation of relocation paralfters. Note that the list 
of non-relocatable OPS doesn/t necessarily have to be co~pJete, 
because for any OP that do~sn/t match, an argument must still 
pass other tests befclrt it is deemed relocatabJe. This (mlv 
speeds things UP by telling the pro,ra. not to bother checkin9 
the ir·sumenb .. 

nore Jop( op) 
chir fop; 

if {streq(op,HMQVn}) return 1; 
if (streq{op,"INR"}) return 1; 
if (streq(clp, "DCRD}) return H 
if (streq(op, IlINX"» return U 
if (stnq(clp, ·OCX It» f-eturn H 
if {streq(op,"DAD")} return 1; 
if (streq{op, "MYI"» r'etur'n U 
if (streq(op,"DB"» return 1; 
if (s treq (op, "OS"» retur-f' 1; 
if (op[2) == III) { 

if (s. tr-eq (op, "CPI"» return H 
if (streq(op,"ORI Il

)} return 1; 
if htreq(cfp, /I ANI " » return H 
if (streq(op.HADIU» return 1; 



} 

} 

ifhtr-eq(op, "SUlif» r'etu ... r, U 
if (stre~(op,NSBIU) return 1; 
if (stNI:I(CfP, "XRI"» f-etur'" H 
if (streq(op,NACIU) return 1; 

if (stteq(op,BQRGif}) return 1; 
if (streq(op,NTITlE8» return 1; 
if (streq(op,ifpAGEIf}) return 1; 
if (streq(op,UIFN» return 1; 
if (streq(op,ifEJECTif» return 1; 
if (streq(op,ifMAQR08» return 1; 
r'etur'o 0; 

f1 ushnh{) 
{ 

} 

{ 

} 

int i,j, length; 

putnh :: U 
r'e Ib1 c = 0; 

fputs(N\n\n; List of needed functions:\n·,obuf}; 
for (i=O; i < nfcount; iff) { 

} 

.s.tr·cPy(workbuf, -'t\tDB\t"N); 
len9th = strlentnflist£il); 
length = Jen9th < S ? length: 8; 
for (j :: 0; j < length - 1: J++) 

workbuf[6+Jl = nflist[i][Jl; 
workbuf[6+jl = '\0'; 
fprir,tf( (,buf, "%s.', "Xc"+8OH\n",workbuf,nfl istCil[j 1); 

fputs("\t\tDB\tO\nif,obuf}; 
fputs("\n; Length of bodY:\n",obuf); 
fprintf(obuf,U\t\tDW\ttsfEND-$-2\nU,cfur~m}; 

fputs(if\n; Bodv:\n",obuf); 
fprintf(obuf,-7.s$STRT\tEQU\t$\n U,cfunall); 
if Jnfcount} { 

} 

fprintf( obuf, -Xs$Rk03d\ tEl1lf\ t$+l-Xs$STRT\nif , 
cfunam,relblc++,cfunam>; 

fprintf(obuf,-\t\tJMP\t7.s$STRTC-7.sSSTRT\n H,cfunam,cfunam}; 

fprintf(obuf, U%stEFSZs\tEQU\tXsSSTRT\nH
, cfunaa, cfunam, cfu nil); 

for (i::O; i < nfcount; iff) 
fprintf(obuf,·Xs$EFS7.s\tJMP\tO\n 8 ,cfunam,nflist£il}; 

fprintf(obuf,U\n7.sSSTRTC\tEQU\t$\n U,cfunam); 

ir,t 1; 

. fputs{A\n; Relocation paraaeters:\nU,obuf); 
fprintf(obuf,U\t\tDU\t7.d\n",relblc); 
for(i = 0; i < relbJc; iff) 

fprintf(obuf, 8\t\tDW\t7.sSR%03d\n",cfunam, i); 
fputs("\n-,obuf}; 



Futdid) 
( 

} 

int i,J, length; 
iot bvtecount; 

fputs(-\n\t\tORG\tTPALOC\n\n; Ditectoty:\n",obuf); 
fecr (i = 0; i ( fcount'; i ++) { _ 

str-cpv(wotkbuf, "\t\tDB\t~'H); 
length = strlen(f,namesri]H 
length = length < 8 ? length : S; 
for (J = 0; J ( length - 1; J++) 

lIIorkbuHb+j] = fna&tstiJ(jJ; 
workbuf[6+J] = ~\O/; 
fprintf(obuf,'%s~,'Xc~+8OH\nH,wotkbuf,fnilts[iJ[jJ); 

fprintf(obuf,U\t\tDW\tXsSBEG\n",fnaaes[il); 
bytecount += (length + 2); 

fputS(H\t\tDB\tSOH\n\t\tDW\tENDSCRl\n",obuf); 

bvhcount += 3; 
if (bvtecount ) DIRSIZE) { 

} 

printf("(:RL Ditedorv size will exceed 512 bvhsnn'l); 
printf(HBreak the fiJe UP into smaller chunks, please!\nU); 
exit(-lH 

inihquO 
{ 

} 

equtab£Ol = JtA"; 
equtabr 1 J = nBn; 
ecwtabC2J = I'Cn; 

equtab£31 = "D'*; 
eQutab£41 = liE"; 
equtab[SJ = "H"; 
eQutab[61 = -L"; 
equtlb£71 = "1'111; 
equtab£SJ = "sp.; 
equtab[91 = .pswn; 

equtab£10J= "AND"; 
eQutab[11J= "ORa; 
eQutab(121= uMODM; 
eQutab[131= -NOT»; 
eQutabCl41= UXOR"; 
equtabClS1= 'Slla; 
eQutab[lbl= "SHR"; 
equcount = 14; 

irlt isidchr<d 1* r-eturn true if c is legal character- in identififf' *1 
char c; 
{ 

} 



int isidstrt(c) /f r'eturn true if c is l·ual as fir·st char· of idenfi tier */ 
char' c; 
{ 

retur'n isalpna(cH 
} 

int streq{sl, 52) 
cha.r 151., 152; 

1* rtturn tr'ue if the two strinss are equa J II 

{ 

if <lsi != *52) return 0; 1* special case for speed 1/ 
while (ls1) if (151++ != 152++) return 0; 
return (*52) ? 0 = 1; 

} 

skip_fIIsp(strptr' ) 
chir *Istrptr'; 

1* skip whih space at *str'ptr a.nd modify the ptt *1 

( 

strcFv2(sl,s2) 1* COpy 52 to sl, conver·tins to upper cast is ble 90 *1 
char *sl, Is2; 
{ 

} 

1* 

*1 

while (152) 

*51++ = toupper(fs2++); 
§sl = .... \0'; 

tJeneral-purp(Ise str'in9-replaceHrJt functior,: 
.... string' is pointer to entire string, 
·~insstr.t 

'pos' 

') eno 1 d" 

is pointer to strin9 to be ins!r'ted, 
is the position in 'stringl wh9re linsstr' 
is t(1 be inser·ted 
is the lensth of the substring in 'string"" 
that is beins replaced. 

rep)str(string, insstr, pos, Jenold) 
char fstring, *insstr: 
{ 

} 

length = strlenfstring); 
x = strlen(insstr}; 
k = x - hnoldf 
i = strin9 + pos + lenold; 
if (k) movmem(i, i+k, length - (FOS + lenofd) + l}J 
for (i = 0, j = pos; i < xl iff, J++) 

string[Jl = insstr[il; 

error (JlIS9) 

char 'msg; 



{ 

} 

printf("\n\7ts: ld: Xs ·,cfilnam,lino,msg}; 
errf = 1; 

abort(msg) 
char fastH 

{ 

} 

error (1159); 

putchar ( '\r,' ); 
if (cbufF == incbuf) fclose(incbuf); 
fel OS! (fbuf); 
exi t(-1); 

/f allocate storaie and cbeck for out of SPice condition f/ 

int i; 
if «i = sbrkin}) == ERROR) 

abort("Out of storaie allocation space\nD); 
return i; 

bUIPtxtp(str') 1* bump txtbufp by size of giver. str'ir.9 t 1 */ 
char Istr; 
{ 

txtbufp t= stden(s.tr) t U 
if ttxtbufp )= txtbuf + fTXTBUFSIZE - 8» 
abor·t ("Out of text SPict. Increase TXTBlfSIZE and recompi h CA~.M"); 

} 

ir.t noreHid) 1* f'eturn true if identifier- is exempt from relocabtiorl *1 
char lid; 
{ 

} 

if (isequ(id» return 1; 
return 0; 

int isequ(str} /f retutn true if eiven string is in tht EQU table */ 
char fstr; 
{ 

int H 
for (i = 0; i < equcount; itt) 

if (streq(str,equtab[iJ)} 
retur'n 1; 

return 0; 
} 

char" *iseHstr) 1* return nfUst entr·y if Sliver. strine is an e:~ter'rfaJ 1/ 
char *str; 1* function hilt */ 
{ 

int B 
for (i = 0; i < nfcount; i++) 

if (streq{str,nflist[il» 
return nfJist[iJ; 



return 0; 
} 



TITLE "lRUN Library Run-a uti Hty for "LBR flIes" 
\~ION EQU 1to ;82"08-0& Initial sourct releasi 
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; Requires ~c for assembly. Due to the complexity of 
; the relocation macros, this prosram may take a while 
; to useable. Be prepared for per'iods of 00 di.sJ: activity 

on both passes before pr!SSin9 panic button. G.P.N. 

;--------------------------NOTlCE------------------------------

(c) CoP¥r-ight 1982 Garv P. NovosieJski 
All rights reserved. 

The following featur'es cour-tesy of Ron FObJhr-: 
1) command line reparsing and r~Fackin9 (this allows 
the forJrter' load-on 1 Y pr09ru to tlfcO~ a J oad & r'un 
uti 1i tv). 
2) code necessar-y to actuallY e:~~ecuh the load'E:d fi Ie 
3) the HELP facility (LRUN ~ith no ar9uments) 
4} Modified error- routines to avoid war-a-boot d-atay 

(return to CCP directly instead) 

Permission to distribuh this program in !ource CIT 

object fora without prior written iProva.l is 9ranhd 
onlY under tbe following conditiclfls. 

1. t40 charle is imposed for the Pf-09raJi,. 
2. Charles for incidental costs including 

but not limited tv media, Fo~tage: h le'" 
communications, ind data storage do not 
exceed those cos.h actuallY incur-r'ed. 

3. This Notice and any COPri9ht notices in 
the object code r'emairi intact 

;--~------~-~~--------~------~-----~---------~-------~-------

; lRUN is intended to be used in conjunction with librar'ies 
; created with LU.~, a library utility based uPon the 

groundwork laid by Michael Rubenstieo, with SC4be additional 
inspiration from Leor Zolman's (tIB librarian for .CAl files. 

The user can place the less frequently used commarfd (.COM) 
files in a library to save space, and still be able to run 
thea when required, by typing: 

LRUN {normal cOU'Jind 1 ine;'. 
The name of the libr-arY can be specified, but the greatest 

; utility will be achieved by placing ill commands in one 
; librar'Y called COt1tWID.LBR, I)r s{lm~ local Jy defirled flame, 

and always lfttin9 LRl~ use that ni~ as the default. 

LRUN [-(Jbrname)l (command) [(piram~teri)l 

;where: 
; (lbrnue) is the optional library namf. In the 



; (cotIMJ'td) 

;<1ine) 

distrubution v~rsion, this defaults to 
COMHAND.LBR. If the user ~ishes to use a 
different flame for th~ default, the B-b'rt€ 
literal at DFLT~ below may be changed to 
suit local requirem!nts. The current drive 
is searched for the .LBR file, and if not 
found there, the A: drive is searched. 
ffNote that the leading minus sign (not a part 
of the nile) is required to indicat€ an 
overr'ide library name is beir,9 erfhr-ed. 

is the nili of the .COM file in the librar'y 

is the (possibly em,tv) set of Piram~ttrs 
which are to be passed to (coIrtJJtind), as in 
nOfli1 CP/M syntax. Notice that if the 
library name is defaulted, the syntax is 
simply: 

LRUN <colland lint} 
which is just the normal command line ~ith 
LRUN prefixed to it. 

@SYS SET 0 
@KEY SET 1 
@CON SET 2 
@ROO SET 3 
@PUN SET 4 
aST SET 5 
@[tIC SET b 
@RIO SET 7 
1$10 SET B 
IttSG SET 9 
@INP SET 10 
@RDY SET 11 
@VER SET 12 
@lOG SET 1.3 
tOSK SET 14 
@OPN SET 15 
OClS SET 16 
IDIR SET 17 
@HXT SET 18 
tDEl SET 19 
@fRD SET 20 
tFWR ~.£T 21 
@t1AK SET 22 
tR£N SET 23 
@CUR SET 25 
@DtfA SET 26 
@CHG SET 30 
~ SET 32 
IRRD SET 2.3 
@RWR SET 34 
@SIZ SET 35 
@REe SET 36 
@LOGV SET 37 ;2.2 onlY 
IRWRO SET 40 ;2.2 only 

CPtfBASE EgtJ 0 
BOOT SET CPf1BASE 
BOOS SET BOOT +5 



TFCB EQU BOOTt5CH 
TFCBl EQU TFCB 
TFCB2 EOO TFCB+1e. 
TBlfF £00 BOOT+SOH 
T~A EQU BOOT+l00H 
eTRL Eat.' ' '-1 ;Ctr·l char mask 
CR SET CTRL AND I'M' 
LF SET CTRL AND .' J' 
TAB SET CTRL AND '1' 
FF SET CTRf.. AND "1" 
BS SET CTRL AND 'w 
FALSE SET 0 
TRlE SET NOT FAlSE 
; 
CPt'f f1ACRO FUNC,OPERAND,CON[ITN 

lOCAl.. PAST 
IF NOT ttl C(tHDrN 
DB ( J&COtIDTN ) XOR S 
DW PAST 
ENDIF ;;of not nul condtn 
IF NOT NUL OPERAND 
LXI D,OPERAt.JD 
END IF ;;of not nul oP!rand 
IF NOT NUL FutC 
MYI (:,@tiUNC 
EHDIF 
CAll BOOS 

PAST: 
ENDt1 

BlI<t1OV MACRO DEST,SRCE,LEN,(~ 

LOCAl PAST 
JtF PAST 

S1VSBR: 
MOV A,S 
ORA C 
RZ 
DCX B 
t10V A,M 
INX H 
STAI D 
INX [I 

.J1P tBMVSBR 
BlKt10V t1A('RO DST,SRC,LN,CC 

LOCAL PST 
IF NOT NUL CC 
DB ( JltCC ) XOR 8 
DW PST 
ENDIF 
IF NOT NUL DST 
LXI DtDST 
ENDIF 
IF NOT NUl SRC 
LXI H,SRC 
ENDIF 
IF NOT NUL LN 
LXI B,tN 
ENDIF 
CALL !BHVSBR 
IF NOT NUL CC 



PST: 
ENDIF 
EtOt 

PAST: BlKMOV DEST, SRCE, LEN, mm 
ENDJII 

; 
OVERLAY SET (l 

; Macro Definitions 

RTAG MACRO LBL 
??RtcLBL EOO $+ 2-tBASE 

ENDI1 

RGRHD I'IACRO LBl 
??R&LEt EQU OFFFFH 

ENDtt 

R MACRO INST 
IRLBl. SET @RI..BL + 1 

RTAG XtRlBl 
INST-tBASE 
ENDf1 

NXTRlD r1ACRO NH 
@RI..D SET ??R&NN 
@NXTRlD SET INXTRLD + 1 

EN£f1 

; Enter here frolJ Conso Ie COlllir,d Procissor' (Cep) 

t;(tJIN OOG TPA 
,JIP . INTRO ;JUIP around sisnon 

SIGNON: 
DB .'LRUN Ver .' ;Sisnon mUSi9i 

DB VERSICt4/10+J O' 
DB f I . 
DB VERSION r10D 10+;CV 
DB CR,LF 
DB ' CoPYright (c) 1982 Gary P. Novosielski ' 
DB '$' ,CTRI. AND 0#1' 

. INTRO: 
LXI H,Q ;set the CC~ !ntrY .stackpoint~r 
DAD Sf' ;(us~d only if HELP request 
SHLD SPSAVE ; is tncount!red} 
t"PM I'rSGt SIGtDI; ;Displa.y sisoon 
CALL SETUP hraitialize. 
LHl.D BDOS+! rfind top of memory 
rt1V A,H ;page address 

;Form destination ••• 
sur PAGES ; ••• addrus in 
I10V D,A IDE pair. 
MVI E,O 
PUSH D ; saw: on sta.ck 

BLKt10V , iBASE, SEGlEN ;Hove the active segment. 



1* 

*1 

li.inO 
{ 

} 

This Flr"ram is a simple exalP)e of helll! to use 
Bob Mathias's floating point Pickage. 
After cOIPi' in9 this aRd the FLOAT.C 1 ibrar-Y, J ink by saYing: 

A>cliRk floatsua -f float <cr> 

Note: the ·pr-intfS fUnction resultins fro. this lirl~~ige 

lIIil1 support the ae" lnd Q~I/ floating point conversion 
characters, but the re9ular- Jlprintfll woul d not .. The reaS(ln: 
the special version of a_Sprlf in tht FLOAT.C source file 
is loaded befor-e the 'ibrar-Y version of II _spril, ind 
thus suPPorts the extra features. 

char sl[5], 52[5]; 
char string[301; 
char sb[:3Q]; 

int i; 
atoHsl, "O"}; 
while (1) { 

} 

printf{"sum = %10.6f\n"~sl); 
lirintf( R\nEnter a. floa.ting number: II H 
fPidd( 51,51 ,atof( 52, sets.{strins} } }; 



#include 'bdscio.h· 

1* 

1/ 

itdefine 

1* 

1/ 

STDLIBl.C -- for 80s C vl.46 -- Leor Zolman, 3/5182 

The files STDLIB1.C and STDLIB2.C contain the source for 
all functiclTIs in the DEFF.CRl. HbT-ar-Y fite. 

Functions iPfearin9 in this source file: 

fopen S!etc lJnsetc 
fer-eat pute putw 
fflus.h fclflse 
atoi 
str-cat strcmP str'cPY 
isalpha isupper islo~r' 
isspace bUPFer to I OIliU' 

qsort II - $ v-> it 
initw initb 9ttval 
allot f free * 
aDS JrIiX !fair, 

str'}en 
isdi9it 

I - COIPi lation of allot and free must bi' ~xFHci th fnab led by 
sWipping the cor~antin9 of the ALLOC_ON and ALLtJ(~OFF d~finitions 
in BDSCIO.H. 

if - Qsor-t has been rer,dH-td more efficient by havinS! the u_SIIIPIl 

fUTlction use the "movmemu 1 ibrarv flJTlction to swap ob·jech, 
allocating hll'll~orar'Y ~,pace on the stack. The d·~fined syr.,bol 
"HAX_OSORT_WIDTHH specifies the largest allowable size for a 
sinsle instance elf tha clbj.ech h-eins :orted. If YOU ~Vir plan 
to sort object of 9reater width, chans~ this d~finE! 

can s!jrt 

Bufferfd 1/0 for C: 

td~fine STD_IN 0 
Idefine STD_OUT 1 
#define SrDJERR 4 

Idtfin~ DEV-LST 2 
#defioeOEV-RDR 3 
'define DEV_PUN 3 

int fopen(filename,iobuf} 
FILE *iobuU 
ch~r ffilename; 
{ 

if «iCtbuf -) _fd = openHi lenam~,O)}(tJ} ,'etur-o Et!ROR; 
iobuf -) _oleft = 0; 
r-ebJr-n i obuf -) _fd; 



} 

int 9!tc{iobuf} 
FILE fiobuH 
{ 

} 

1* 

*/ 

int osee:.; 
if (i obuf == STD_IN) retur-rl 9!tchar- ( ); 
if (iobuf == DEV_RDR) return bd~s(3); 
if (!ic,buf-:::'_nlftft--) 

{ 
If if buffer empty, fill it UF First if 

]-

if Un:.eci = rtadUobuf -) _fd, iobuf -) _t.uff, NSEeTS}} (= O} 
return iobuf .) _nleft++~ 

iobuf -) _nJeft = nsecs * SECSIZ - 1; 
iobuf -) _nextp = iobuf -) _buff; 

retur'n *i obuf-)_nextP++; 

Suffered HU09!tU a character routine. Only ONE 
bvtt may be IiUTl90ttenll bettl!erl consecutive Jlgetc" call s. 

int u0getc(c, iobuf) 
FILE fiobuH 
char- c; 
{ 

} 

if (iclbuf == STD_IN) r'eturn ungetch{c}; 
if «iobuf ( 7} ~: iobuf -) _oleft == (t~ECTS * SECSIZ)} return ERROR; 
*-icrbuf -) _oextp = c~ 
iobuf -) _oltft++; 
retur·n OK; 

int setw(iobuf} 
FILE fiobuH 
( 

} 

int i:M 

if H (a=getdiobuF» )= O} && «b= sHdiCtbufD )=o}} 
returT, 25~,*b+a; 

return ERROR; 

int fcreat{name,iobuf} 
char *name; 
FILE *iobuH 
{ 

} 

if H iobuf -) _fd = cr~at{nalTj(:}} < 0 } r"~tlJr!'l ERRl1Rf 
iobuf -) _nextp = iobuf -) _buff; 
iobuf -) _nleft = {NSECTS * ~fC~IZ}; 
rtturn iobuf -} _fd; 

int putc(c,iobuf) 
char c; 
FILE fic,buf; 



if (iclbuf (= 4} 
( 

1* handh sp~cial devic-a cod~s,: *1 

} 

switch (ic.buf) 
- ( 

ca:E,e STD_ClUT: r-eturn FlJtCMr-(c); If std output *1 
case DEV_LST: return (bdos(S,c}); If: list dev. */ 
case DEV_PUN: r'etur-rl (bdos(4,C»; 1* h Fundi *1 
ca.se STD.E\'R: if (c = l\n') !* to :;td en f/ 

bdo$ {2, ~'\r"" H 
return bdosf2,c}; 

if (!iobuf -) _nleft--; 
( 

If if buffer full, flush it f/ 

} 

if «write(iobuf -) _fd, iobuf -} _buff, NSECTS}} != Ne£CTS} 
retlJr'o ERROR; 

iobuf -} _nleft = (NSECTS * SECSIZ - IH 
iobuf -) _nextF = iobuf -) _buff; 

return fiobuf -) _nextF++ = C; 

iot putw(w,iobuf} 
unsi9ned III; 
FILE fi(lbuf; 

]-

if «putc{&lr.2:~,iobuf) )=0 } &~ (putdw I 256,ic,buf; )= O}} 
returr, w; 

return ERfi-oR; 

iot fflush(iobuf) 
FILE *iobuf; 
{ 

} 

irlt 1; 

if (ic,buf ( 4) retur'n (tK~ 

if (iobuf -} _flleft = (NSECTS * SECSIZ)} retur'n OK; 

i = tlSECTS - iobuf~)_nleft I SE(SI1; 
if (wr'ih<iobuf -) _fd, ioblJf -) _buff, i} != i} 

r·etur·o tJ\'ROR; 
i = ii-1) * SECBIZ; 

if (iobuf -) _oltft} { 

'. J 

movmem(iobuf-)_bIJff + i, iobuf-)_buH, SECSIZH 
iobuf -) _n}eft += i; 
iobuf -) ,..ntxtF -= H 
return St~k(~obuf-)_fd, -1, 1); 

i~buf -) _ottft = (NSECTS * SECSIZ}; 
iobuf -) _Otxtp = i&buf -) _buff~ 
r'eturn OK; 

iot fclose(iobuf} 
FILE *i obuf; 



r .. 

} 

It 

if (iobuf ( 4} r·~turft OK~ 

return clo5e(iobuf -) _fd}; 

Some string function~ 

int atoHn) 
char fn; 
{ 

int va); 
char- c; 
int si9n; 
val=O; 
sign=!; 
whi1e «c = tn) == l\t' :: c== ~. '} ++0; 
if (c== l_l) {sisn = -1; n++;} 
while ( isdi9it(C = tn++}} viI = val * 1(1 + c - "'0"; 
return si:mtvaH 

char fstrcat(sl,s2} 
char fsl, f52; 
{ 

} 

/ 
char' fhlP; h'm~=.sH 
whi lel. f sl} sl++; 
do *51++ = *52; l1Ihi le {.s2++); 
return hmF; 

lot strcrltP(Stt) 
char s[J, t[]; 
{ 

} 

ir.t i; 

i = 0; 
while (s[i] == t[il) 

if (stitt) == '\0') 
retur'o 0; 

return sri] - tti); 

char fstrcpv(sl,s2} 
char *51, 152; 
{ 

} 

char *temp; temp=sl; 
while (151++ = *;2++); 
retlJNJ hlttP; 

ir,t strlen(s} 
char is; 
{ 

iot len; 



} 

/f 

*1 

len=O; 
whil~ <*5++) Jen++; 
return len; 

Some character diddling functions 

int isalpha(c) 
char c; 
{ 

return isupper'(c) : f hlolHr(c); 
} 

int isupperfC) 
ChiI' c; . 
{ 

} 

i nt is I (.wer ( c ) 
char cf 
{ 

} 

int i.;.di~it(c) 

char c; 
{ 

} 

int isspacf«c} 
char c; 
{ 

} 

char toupper(c} 
char c; 
{ 

return isJower(c) ? c-32 : c~ 
} 

char t I) lower( c) 

char c; 
{ 

return isupper(c) ? c+32 : c; 
} 



qs.ortiba.se, nel, width, COmFir-)· 

char *base; iot <fcompar){); 
unsigned width,nel; 
{ int i, j; 

} 

unsigned SiP, n9ap, t1; 
int jd, t2; 

t1 = n~l * ~idth; 
for- (ngiP = ne 1 I Z; ngiF ) 0; fl9iP 1= 2) { 

gap = n9ap f width; 

} 

t2 = gap + width; 
j d = base + 9iP; 
for (i = t2; i (= tl; i += width} 

for (j = i - t2; J )= 0; J -= gap) { 

} 

if !(fcoflParHba..se+j, jd+j) (=0) br'€ak; 
_swp(width, base+j, jdfJ)~ 

_SlifFh" ih b) 
char *a,fb; 
unsigned Ill; 
{ 

} 

i* 

*1 

char s~pbuf[MAX_QSORT_WIDTH1; 
.ovmem(i,s~iPbuf,w); 

lfIovmell{b, a.,,,,); 
movmem(swiPbuf,b,w); 

Initialization functions 

initw(var,string} 
int Ivar; 
cbar- fstr·im.l; 
{ 

int oJ 
whi h «n = getval (f<strin9i} != -32760} *var-++ = n; 

} 

ini tb(var, str-1M'} 
char fvar, fstring; 
{ 

int n; 
while «(n = getva,l(&itrios») != -32760) fvar++ = n; 

} 

int HtvaHstrptr-) 
char **strptr; 
{ 

} 

int M 
if {!**strptr) return -32760; 
n = atoi(*strpt~}; 
Idbile <**s.trph && *H~str-ptT'}++ != .'," H 
return fir 



1* 
Stofa9t allocation functions: 

f/ 

#i fdtf ALLOC_ON 1* COII'IPi la.tioo of alloc and friff is ifnatded ortly 
when tht ALlOC_ON symbol is Idefined in BDSCJO.H II 

char *alhc(nbytf!s) 
unsigned r,bYtes; 
{ 

} 

Free(ap) 

struct _header- Ip, *Ih *CP; 

int nunits; 
nunits = 1 + (nbvtes + (siz~of (_base) - 1) I sizeof (_baSi); 
if «q :: _alloep) == NUll; { 

} 

_base._ptr· = _ille!ep = q = St_base; 
_base._sizt = 0; 

for (p = q -)- _ptr'; ; q = p, p = F -) _Ftr- j { 

if (p -) _iizt )= nunits) { 

} 

} 

if (p -) _size == nunits) 

else { 

} 

q -) _ptr- = p -) _ptr; 

p -) _size -= nunits; 
p += P -) _size; 
F -) _siz~ = nunits; 

_allocF = q; 
return p + 1; 

if {F == .allocp} { 
if {(cp = sbrk{nunits f sizeof (_bast}}) == ERROR) 

r'etuf'rl NULL; 
Cp -) _size = nunits; 
fr-ee(cP+l); If r'-emalf,ber': pointer arithmetic! *! 
P :: _all oeF; 

str·ud _header fap; 

p=ap-1; If No need for the cast when "ipll is a str'ud Ftr- If 
.-

for (Ill = _111 oep; ~ (p ::- q &t't P ( q -) _ptr H q = q -) _Fltr} 
if (q )= q -) _ptr &ft {p )q U F <: q -) _Ftl'}} 

break; 
if (p + p -) _size = q -) _ptr> ( 

} 

p -) _size += q ... ) _ptr -) _size; 
P -) _Ftr- = q -) _ptr -> _ptr; 

else p -) _ptr' = q -) _Ftr·; 

if (q + q -) _size == F} { 

q -) _size += F -) _$iu; 



} 

!lse q -) _ptr = P; 

_il1oCF = q; 
} 

#endif 

Now some really hairy functic,ns to wrap thin9S UF= 
*1 

int abs(n) 
{ 

return (n(O) ? -0 : r.; 
} 

int lJax(a,b) 
{ 

1. 
J 

return (a ) b} ? a : b; 

retur'n {a (= hi ? a : b; 



If 
STDlIB2.C - for- BDS C vl.46 -- lffor' Zolmarh 3/SIfSl 

This file contains the source for the fol1o~in9 
library functions: 

*1 

printf 
scanf 
flets 
puts 
slAPin 

fprintf 
fscanf 

fputs 

char- touPPir(), isdi9it(); 

printH ferrJrlit} 
char' *for-mat; 
( 

sprintf 
S$canf 

char linff[MAXLINE1; 
_spr(line,&format); 
puts (] ine); 

1* use If _SFf' II to fl)r-lL th.e (iutFut il 
1* and print out the lint il 

) 

int scanf(format) 
char- fformat; 
{ 

} 

char line[MAXLlNEJ; 
nts (J i rie ); 
retur-n _scn( line,&for'aatH 

int fpr'ir,tf( i(,buf, format} 
char *for'mat; 
str-uct _buf *iobuf; 
{ 

} 

char text[MAXLlNEJ~ 
... SPf (text,t-tfOrJilit); 
return fFuts(text,iobuf); 

int fscanffiobuf,format} 
char *format; 
str-uct _buf *iobufl 

char ttxtCMAXLlNE1; 

1* $lit a 1 irje of iOF1Jt frc'irl user il 
If and SCin it with "_senft *1 

if (!fgets(text,iobuf}) return 0; 
return _scn(text,~formit}; 

} 

sprintf(buffer,f~tmat} 

char *buffert *format; 
{ 

} 



int sscanf (1 int, for'mat) 
char *line, *format: 
{ 

} 

_spr(lint,fmt) 
char fline, *ffmt; 
( 

1* l~t _sen do all th~ work *1 

char _u~prO, c, base, fs.ptr, Hor'mat; 
char tlbuHMAXLINE], flllPtr, pf, Ijflas, zfflas; 
int width, Frtcision, fans; 

format = fflAt++; 
a.t9S = flit; 

1* fmt fir-sf points h th~ fCtrmat .Etr ins 
1* no~ fat points to th~ first ar9 vilu~ 

while (c = fformat++) 
if (c == IX') { 

lJJPtr = ttJbuf; 
PI'ecis.ion = 6; 
Ijfla9 = pf = zfflas = 0; 

if (fformat == ,_') { 
foraat++; 
lHJa9++: 

} 

1/ 

*/ 

if <*format == '0') zffla9++; 1* hst for zeto-fi J 1 *1 

width = (isdisit(fformat)} ? _9v2(&formatJ : 0; 

if ({c : *f~rmat++) == '.'} { 
Pf'ecision = _9v2{3fformatH 
pf++; 
c = *fclr'llJat++; 

} 

switch(toupper(c)} { 

case 'D': if {fargs < OJ { 
~ptr-++ = / _0'-; 

*ar9:' = -*ar9$; 
width--; 

case '0"1 bast = S; If: noh that ar-bi har)' basts can tl! 

added easi}y befHi' this 1iri\~ *1 

val: width -: _usprUtWptr"far-9s++,ba;eH 
goto pad; 

case .Ie": *wptr++ = fariS++; 
width--; 



} 

If: 

f/ 

} 

} 

case'S': if (!pf) precision = ZOO; 
sptt = fansf .. ; 
while (15ptr && precision) { 

fIlJPtr++ = fsptr'++; 
precision--; 
width--; 

pad: fWptr = '\0/; 
pad2r wptr = wbuf; 

if (! I j flag) 
whil~ (~idth-- ) 0) 

*line++ = zffla~ ? '01 
: ~ '; 

while (flint = fWFtrf+) 
hr.e++; 

if (lHJasi 
while (width-- ) O} 

*line++ = ' '; 
break; 

default: *line++ = c; 

else *line++ = c; 

Inhr'na 1 routine used by II _SPf· 1f to Ferfor'm ascii­
to-decimal conversion and updah an associated pointir= 

int _9v2(sptr} 
char **Sftr·; 
{ 

} 

int n; 
n = 0; 
while <is.disit<Hsptr)) n :;: 10 .. n + ftfsptd++ - "'(J/~ 

returT. n; 

char _uspr(strin9r 0, base) 
char ffstrins; 
UT,S i gned n; 
( 

} 

char- length; 
if (rs<basi ) { 

} 

*<fstrios}++ :;: {n ( to) ? n + 10' : n + 55; 
return 1; 

length = _usPf·{str·ins, rdba.s.~, t1asi)f 
_uspr(string, nXbase, base); 
return length + 1; 



1* 
GfneraJ forflitted input cClOver-sion routiM. 81 if/ell Foint: 
to a string containing ascii text to be converted, ind dfmt" 
points. to an arsul)!nt l1st cecflsistin9 of first a f1)r'mat 
~tring ind thtn i Jist of pointi~s to th~ destination objects. 

int _scn(linf1flrtt) 
char fli~e, Iffmt; 
( 

char sf, c, base, 0, *sptr, *forlat; 
int si9n, val, Ifirss; 

ff/raat = *fmt++; 
ar9S = flit; 

If fmt first pc-ints h the forrriat string fJ 
1* no~ it points to the ar9_1i~t II 

n :; 0; 
while (c :; *format++) 
{ 

if (issPice(c)} continue; 
if (c != J%') 

/f skip 1IJhih SPiCi irl for-mat strinE! If 

1* if not 1.', must flitch hxt *1 
{ 

} 

if (t != _i,s.(&1int)} retut-r. n; 
else lint++; 

else If pr'OCiiS cOAversion *1 
{ 

sisn = 1; 
bast = 10; 
sf = 0; 
if «(c = *for"Ht++) = 'e) 

{ 

sf++; 1* if afll 9lveo, SIJFN~SS assisnmant f/ 
c = *for"mat++; 

} 

switch <toupper(c}) 

case ~x~: base = 16; 
goh dovaH 

case $0': base = S; 
soh dovil; 

case 'D;: if (_iss(&line} == $-'} { 
sign = -1; 
line++; 

J 

doval: case lUI: ViI = 0; 
if {_bC{_15s(&Jine},base} == ERROR} 

return n; " 
while «c = _bc(fline++,base» != 255) 

val = val * base + c; 
I irle--~ 
break; 

case'S': _i9sf&Jine}; 
sptr = fans; 



whiJf (c = *line++) { 
if (c == *for"~t) 

for-matH; 
brtak; 

} 

if (!sf) fsptr++ = c; 
} 

if (!s,f) { 

} 

rltt; 

fSF-h = -'\0 / ; 
ariS++; 

conhnue; 

caie 'C': if f!sf) { 
poke(fargs++, flin~); 

n++; 

1 irle++; 
continue; 

defau 1t: return n; 
} 

if (!sf) 
{ 

\ 
J 

HarssH = val * sign; 
r,++; 

1* if end of input string, return *1 
J 
retur'n n; 

} 

char _iss ( sptr· ) 
char *fsptr; 
{ 

} 

char c; 
while (is~.pace{c = **sptr')} tHsptr; 
return (c); 

int _bc(c~b} 
char (,M 
{ 

} 

puts(s} 
char is; 
{ 

} 

if (isalpha(c = touPFer(c}}} c -: 55; 
tIse if (isdi9it(c» c -= (~30f 
else return ERRtlR; 

if ic ) b-l} return ERROR; 
else retur'n c; 

while (IS) putchar(ls++); 



char *5; 
struct _buf *iobuft r • 

{-"" 

} 

int count, c; 
char' Icpt,.: 
COullt = MAXLINE; 
cptI' =_s~ 
if { ( c ~ 9e:t d i clbu~)) == CPt1EOf : t c == EOF} r·ttur·FJ NlllL; 

do { 
if Hfcptr++ = c) == I\r/} { 

if (cptr)s+l && f(c:ptr-Z) = '\r"') 
f(--cptr - 1} = '\n/; 

break; 
} 

} while (count-- ~& (c=9~tc(iGbuf)} != EOF &t c ~= CPMEOF}; 

if {c == CPMEOF) ungetc(c,iobuf); 
fcptr = '\0'; 
retur-n s; 

If push biCk control-Z *f 

fputs.( s, iobuf) 
char Is.; 
struct _buf *iobuf; 
{ 

char c; 
whil~ {c = IS++} { 

if (c == '\n') Futc{/\r',iobuf); 
if (putc(c,iobuf) == ERROR} uturn ERROR; 

} 

return OK; 
} 

swapin (name, addr} 
char fnamel 
{ 

int fd; 
if « fd = open(name,Q)} == ERROR) { 

printf(US~apin: cannot open %s\nM,name); 
r-eturn ERRllR; 

if «read(fd,addr,512» ( O) 

} 

printf( uStJaPln: read error or, l;\rt ll
, nime); 

clost(fdH 
return ERROR; 

dose( fd); 
returrl OK; 



/f 

*f 

#include 
td!fine 
#define 
#define 

WILDEXP.C vI.l 3121/82 
BDS C Command·Jine Wild-card expansion utility 
Wr-itten by L!c,r' Zolman 

Lets aabi9uous fi h names aFPear on the cOITZtand lin! to (: FN5IramS, 
automaticallY e~<pandin9 the PiraliJehr 1 ist t'j contain all Ii Ie: that 
fit the afn's. 

An afn Fr·ecided by a "!" CiU$f:S all TIUteS lLatching the givtn afn to 
be EXCLUDED from the resulting expansion list. Thus, t~ yield a 
command line contairlin9 all fiJi'S exceFt uCCIM" fileE., yc,u··'d E.a.,-: 

When 9ivimf a It! H ifn, I/fJl char's irf the string match:: to Ule Hid of 
ei ther the fi lenaae or extension, Just like CP/M, but lI?fi chir~ matet, 
ONE and ONLY CINE charachr in either- the fi lima! or e:deriE1Hf. 

To use WIL[(XP, begin your Hmaiou function as follows: 

main(a.r5lc~ar9Y) 
ct.ar Hargy; 
{ 

wi 1 dexp(&af9c,&ar9v}; 
dioinit(&arsc,ar9v}; 

1* local d~darati('rl.s */ 
/f first statement in pto;1ram */ 
II if using DIu, put this here I! 

and link WILDtXP.CRL in lI1ith your FrOgram. That's ill there is to 
it; not! that Jlwil dexpit UHS the Ifstrkil fur.ctic'fj to obtain Hor·allle, 
so dor,lt 90 Flaying around with memory that is outsid~ of the 
exhr·nal or stack areas ur.l~ss YCfU obtain the frtemor·y throu9h usbr~~1t 

or Rall ot' calls. 

"bdscio"h H 

MAX ITEMS 
SEARCH..FIRST 
SEARCtLNEXT 

200 
17 
13 

1* mal: no. c.f i ti:!rJs afhr' e>~Finsi"n *J 
1* BDOS calls il 

wildexp(oar'9CP, oar9VP} 
ir.t *C1ar·9Cf:'; 
char f*loar9YP; 
{ 

int flar9C; 
char **nar9Y; 
char f*oar'tv; 
int oar,,; 
char' fcb£36J; 

1* pointer te old ar9C f' 
If pointer to old ar9V I! 

Ii n~w ir5le */ 
J* new ir9V 1/ 
1* old arsy *1 
I' * old ar·9C * I 
1* feb used for starch for first/next calls I' 



char dmapos; If value ritur-ned by search calls il 
char first_time; 1* used in search routin~ *1 
char tmpfnCZ01, If temp filfn~ buffer *1 

*tlPfop; 
char *nc.tfns[20H 1* I bt of ! (afn) ilntr-ie! *f 
int notcounU 1* count of entries in notfns */ 
char cur_drive; 1* cun-ent)y 1 Q99i1d dr"ivf: *1 
int i,j,J=; 

oar9V = *oar9VP; 
oar-sc = loarscp; 
nar9C = 1; 
notcoJJnt = 0; 

if «oar-g..,. = sbrl:(MAXITEMS I 2 + 2)} == ERROR) 
rfturn ERROR; 

for (i = 1; i ( oarst; iff) 
if {oar5:w£i ][(1] = "! ") 

if (i == 1) { 

} 

oarSy[oafSC] = nf.fu; 

oar9t++; 

notfns[notcount++] = &oar-9v[i]!1]; 

else if (~haswild(oar9v(i]}) 
nar9v[nar9c++J = oar9v[iJ; 

~lsf { 
setfcb(fcb,oar9v[il); 

} 

tlllPfm~ = tmpfn; 
if (tmFfn[l] = oar9v[iJClJj == /:/} 

taFfn[O) = Qar9v(iJ[OJ; 

} 

tlPfnp = tmpfn + 2; 
bdos{14,tmpfn[OJ - 'A"}; 

first_time = TRUE; 
while (I) { 1* find all matchin~ filiE *1 

} 

dmapos = bdos(first_time ? SEARCH_FIRST: SEARCH_lItXT, 
feb); 

if {dmapos == 255i break; 
first_tim! = FALSE; 
hackname{tmPfnp,(BAS£ + (Q~ + dmaFOS * ~2}}; 
if {(narJv[nar9c] = sbrk(strl~n{tmpfn) + I}} == ERROR) 

r'etlJrn ERROR; 
str'cPY( ffar9v[naf'!lc++], tmpfn); 

for (i = 0; i ( notcount; i+t) 
for {j = 1; j ( narsc; jt+) 

ldhi Ie (r;,atch(notfns(i ],nar9v[j], cur_drive)} 
{ 

if (j = --nar'!H:} 
break: 

for' (k = j; k <: nusc; k++} 



} 

loarsep = nine; 
*oar9VP = natlv; 
return 0; 

oar9v[kl = nan~vrk+ll; 

hacknaae(destfsource} 
char *dest, *source; 
{ 

} 

int i,j; 

j = 0; 

for (i = 1; i ( 9; itt) 
{ 

\. 
J 

if (sourceril =-= ' "} briik; 
dest[J++l = sour-ciCI]; 

if (sour-ee[9] != ' ') 
dest[j++l = ' . .1; 

for (i = 9; i < 12; i+t} 
{ 

}-

if (sour-ceCil == .' ") br-e:a.k; 
dest[J++l = source[il; 

dest[j 1 = '\0'; 
f-eturn dest; 

Int haswildCfna$t) 
char *fnue; 
l 
\. 

} 

whil~ (c = *fnam~++} 
if (c == l *" :! c == '7'<) 

return TRUE; 
return FALSE; 

int match(wildnam, filnam, cur_drivel 
char *wildnam, *filnim, cur_drive; 
{ 

if (wiJdnam£lJ != ':') 
( 

} 

ehe 
{ 

if tfilnam[11 == ':Ij 
if {fi Jnam(O] - -'Ai == cur_drive} 

filnam t= 2; 

return FALSE~ 

if <fiJnam(11 != ':.It 
if {wi] dna.m~Ol - 'A/ = cur_driv!] 

tlJildnam += 2; 



} 

else 

} 

while (c = *wildnam++) 
if {c == '1.1} 

if « c = *fi lriam++) &3. c ! = ".') 
corttinue; 

else 
retur'n FALSE; 

elsi if (c == 'f'} 
{ 

while (c = *wildnam) 
{ ~ildnam++; 

if {c == I. I} break; 
} 

whi1e tc = *filnam} 
{ filnam++; 

if (c == I.') br~ak; 
} 

} 

e1se if (c == *filnam++) 
continue; 

else r'etur'fi FAlSE; 

if (!*fi lnu) 
return TRUE; 



/f---------------------------------------------------------------f/ 
1* */ 
/f This is a 1 ibr'uy of private routines for U~~ with 80S C Fros- *' 
1* srams. The comment 1 iniS preceding each entry ire inhnded */ 
If to give a sufficient explanation of the routine that follows. 1/ 
/f To link any of thesf routines to a BDS c: pr'09ri,ilh mtre 1Y nitrle 1/ 

/f PRVLIB as a ar9uaent fo 11 owing th~ name (If th-e maHi PI'C!sr'am in II 
1* the CLINK command line. II 
/1 *f 
/1------------------------------------------------------------------*! 

If 

*1 

Move k bytes fr'om b 1 kl to b 1 k2. 
The two blocks may ov~rliF. 
Since k lust be Fositive, this routine is limited to 
moving blocks less than 32k in length. 
Added by M. Goldber97 25-[I£C-7'1. 

movblk(blkl, blk2, k) 

jf 

*1 

thaI' fblkl, *blk2J 
int k; 
( 

iot m,n,t,IJ; 
if {(k (= (l) : l {~{t = blkl - t;H~2}}) ret!lnl~ 

if (t ) O} {m = 0; n = k;} 
else {m = 1 - k; n = 1;} 
for (t = m; t < n; ++t} 

{ 

u = (t < 0 ? -t : t}; 
f(blk2 + u) = I(blkl + u}; 
} 

ASCII counter - inCNHnts i field ,)f ASCII disits by one_ 
Arguments are a pointer to the field {hish-urcier disit} 
ind the lensth elf the field. 
The f'outinf! stops if it encounhr.: a non-dlsit chaf-ader 
in the fie 1 d. 
Added by M. Lied dbu-s, 25-(1£(:-79 .. 

as c_cntr-(ad dr, lin} 

If 

char *addn 
int len; 
{ 

addr += Jer.; 

} 

{ 

if (!isdisitC*(--iddr»} break; 
if (++( *addr-) <= '91

) brea.~; 

*addr = '0"; 
} 

whi 1 e (--len}; 

Bifid; a CR-LF pair- h the CP/M LIST device. 



Added by M. Goldberg, ~~-DEC-79. 
II 
tdefine LF (r.~A 

#define CR oxon 
nellJ1ineO 

1* 

{ 

bdQs(S, CR); bdos(S,LF); 
} 

Sends a line of dashes to the CPIM LIST d~vici. 
The argument is the number of dashes in th~ lin~. 
Added by H. Go 1 dber·g, 16 ... F£P-:30. 

II 
dashes(rf} 

char n; 
{ 

If: 

11 

char- i; 
for (i = 0; i ( n; ++i} bdoi(S, /_~); 

ne1lJ1ineO; 
} 

Causes a bl(lck of byhs h bi disFJaYf:d at the CP/M 
c(,nsole device as a vector' of two-digit tiex numb~r-s. 

Space&. tr'e used to SfPar'ate OM hex numb;?!", from iMther .. 

It was written as a debug aid, that is, tc~ be uHd to take 
a srfipshot (If i memor'Y durins Frc/gram e:~~Cljtiorj. 

The ir9uIIlinb ar-e: 
blkp = a pointer to the beginning of the memory block 

and 
n = the number of byhs in the blelek. 

Added by M. Goldber9; 6-MAF:-S(I. 

Futh,dblkP, n) 
cbar *blkp; 
int M 

1* 

{ 

chir c; 
ttlhi Ie (rl-- )- O} 

( 

} 

prnd{({c = *blkp++) ~ &t.FO} » 4}; 
prhd(c & OxOF}; 
putchif' (... ...); 

} 

Outputs a messase to th! CP/M console devic~ and 
stops the Pf'09r-ilTi. Thf ar-sul!'tent is i Foinhr t(j ttl! 
meE-Sa5!~ strin5!. 
Added bOt M. Oed dber'£!' 15-MAR-i«). 

*1 
stc,p(ass} 

char mS9[); 



puts (m59); 

~xit( H 
} 



1* 

Il 

USERCO[lE.C: A Nic~ Idn. Ki J hd By A Stupid CP/M MisF'iatlJr~ ••••• 

Idea: Exhnd the fi lenaH ivnti.,\ fClf user with ALL fi h I/O to 
aJ Iowa user area Fr'efix of the form lin/II on aJ J fi JenalitfiS. 

Written by teor Zolman, 12/81 

fI********************************f***************************** 
if . FOR CP/M 2.x SYSTEMS ONLY!!! *if 

***********************************************************'f'f' 

General ized r'eFh.cements for ",.penn
, "creatli and Hunl ink l

' 

library functions, a}lo~in9 a user aria prefix to be attached 
tel all fi leoiMs {except those used a.s ar';uments h the IIrenam€,1I 

fundiclnJ. The new fi 1 ename syntax becc1mH= 

[whitesPice][nn/lCd:)[filename.extJ 

E.g, to reference file IIfoo.bar" on the curr~ntly los~ed di!k in 
user area 7, you"d use: 

To refirence foo.ba.r in user area. 9 on di~k b:, you'd say~ 

and SCi Of,. The user area. pr'efix muH alwa'fE COlfle first if both it and 
i disk designator need to bi specified. 

NOTE: THIS WHf'JlE THING [lOEfJJ"T REALLY WORK FOR WRITING FILES INTO 
USER AREAS DIFFERENT FROM THE CURRENTLY ACTIVE USER AREA, BECAUSE 
GOODAHN CP/M DCESWT LET YOU (tOC...£ A FILE THAT WAS OPENED IN A USER 
AREA DIFFERENT FROM THE Cl~ENTLV ACTI~{ rellE. D~l!!!~~!!:!!!!:!!!!~! 

T~ install this librar·y, follow thes~ st~ps: 
1) compile this fi If! (llf'.£RCODE.C) 
2} invoke eLlB and sive it th~ foll('lJIin9 coJftmands': 

10 0 user-code 
*0 1 deff2 
Ie 1 op~n 
*a 0 open_old 
Ie 1 crt?at 
*a () creat-c.l d 
*e 1 unlink 
*a 0 unlink_old 
Ie 0 
*Ci 

3} Link the pf-ogr-aJJt:· YOU tCish to have NC(l9nize the USE<!' code 
(In fi 1enart'lfs by inc1 uding II_f user-code'! or. the CLIr¥. 
cOldJIand fine. 

int clpen_o J d( ); 
int neaLo 1 dt }; 
int unlink_old{); 



} 

cr'eat( filename) , 
1. 

} 

unlink(filename} 

return us~rcodi(~unlink_old,filenim~); 
} 

jot user'cClde(fIJr,cph, fi lenaIJ1~' ixtri_arg) 
iot t*funcptr)(); 
char *fi lemur.e; 
int extra_ar,g; 
( 

iot if cur_UHr-, rlew_user-; 
char *saVOim; 

while {is5pace(*fihname}} fil1mame+H 1* skiF CI¥oH" \i:hitHFac~ *1 
savou = fi lename; 1* save in CiS~ of f;J So: start if 

cur_user = bdos(32, Oxff)~ 
new_usu = atoi (fileo~); 
wbile (isdi9it(f++filena,~» 

If save CIJfNnt UHr- ilull'lbH f/ 
1* set n!1II user number- t! 

1* skip over user numb~r tixt II 

if (*f i 1 ename ! = .' // : I new_user ,. 31) 
returr. (*funcptr') {sa"oam, extra_ue}; 

bdos(32,new_u$er); 
i = (*funcptr-)( f:i liname + 1, extra-ats}; 
bdos{32,cur_user); 
return i; 



CP/M MACRO ASSet 2.0 1001 BDS C Rurf-Time Module (e.ccc) v1.4S 11122181 

0001 = 

0000 = 
.' 

0000 = 

0000 = 
0005 = 
0100 = 
0000 = 
(J(Yd(I = 
0100 = 
0000 = 

. , 
; CCC.ASf1 (C.CCC) Vl.45 11/22/31 

; NOTE: IF YOO ARE RfJfiING lJ4DER tf Itt II, BE Slft: TO SET THE MPtt2 
; EQUATE TO 1.. 

; THIS IS THE BDS C RUN-TIME PACKAGE. NORt1AU.,(, IT RESlrES AT 
THE START OF Tt£ TPA (AT ADDRESS BAS"E+l00H, WHERE BASE IS EITHER 
OOOOH OR 4200H tEPENDlHO ON CP/M 1I1Pi..Ef£NTATION.) THE CODE 
GEtBATED BY THE COttPlLER ALWAYS SITS IIt1EDIATa V AFTER THE EtlD OF 
THIS RUt4-TIME PACKAGE: CODE. 

; EtlJATE STATEI1ENTS IN CAPITAL LETTERS MAY BE CUSTOMIZED BV THE 
USER IN ORDER TO 0iANGE A) 11£ ORIGIN OF THE Rltf-TIr£ PACKAGE: 

. , 

AND 8) THE ORIGIN OF 11£ Rlt4-TII1E Fm AREA. IF YOU WIll BE 
GENERATING CODE TO RtW IN A NON-CPtl1 ErJV I ROrI1ENT , SET THE CPM 
EQUATE TO ZERO AND MAKE SlIRE TO SET THE ORIGIH, RAI1 AND 
EXITAD EWATES TO FIT YOUR CUSTOH RUN-TIHE COtElGURATION • 

; THE uU:I SP,()11 HlSTRUCTION AT TI£ START IS REPlACED BV THE SEQUENCE: 

LHLD BASE+b 
SPHL 

BV CLINK AT LINK TUEt UtLESS THE -T OPTI0t4 IS USED WITH CLINI(, 
IN WHICH CASt: Tt£ ulXI sp. REr1AINS THERE AND THE VALUE LlSED TO 
INITIALIZE THE SP IS THE ARGlf1ENT GIVEN TO THE If_p OPTION. 

TITLE /BDS C Run-Tim! Module {c.eec) vl.4S 11/22/81' 

CPtt: EOO ;TRUE IF TO FE RUN UNDER CP/M OR HP/tt 

; TRUE ClNl.. V IF RUNNIttJ UNDER tiP Itt I I 

I.11AVIO: EQU 0 ; TRUE IF USnlt DM VIDEO LIBRARY ROUTlNfS AND 
;NEED PARAMETERS INITIAlIZED 

IF CPM 
BASE: EOO 
BOOS: £00 
TPA: EQIJ 
NFCBS: EQU 
TBUFF: EOO 
ORIGIN: EQfJ 
EXITAD: EOO 

ENDIF 

o ;START OF RAM IN SYSTEM {EITHER 0 00 4200H FOR cP/ru 
BA..C\E+5 ;REST OF THESE USED BY Cf/M-Bft"tD eONFIGURATlOtJS. 
BASE+l00H 
S ;MAXIMUM # OF FILES MN AT ONE TItlE 
BASEf-OOH 
TPA 
BASE ;WARtt BOOT LOt:ATION 

IF NOTCPM ;FIll IN THE APPRCfRIATE VALUES ••• 
;ADDRESS AT ~JHICH PROGRAMS ARE TO RUN ORIGIN: EQU NEWBASE 

RAM: EQU WHATEVER ;R/W MEf10RY MEA FOR NOtH:P/" CONFIGf.RATIONS 
; (DEFAULT= JUST AFTER C.CCC UNDER CP/M) 

EXITAD= £QU wt£NDONE ;WHERE TO GO Wt£N DONE EXECUTING 
ENDIF 



CPIM MA(~ AS~iM 2.0 1002 BDS C Run-Time Module (e,ett) vl.4S 11/22/81 

0100 
0100 310000 
0103 00 

0104 OfJOO 
0106 000000 
0109 OOOOO(t 

010(: CD4B03 
OlOf' CDS607 
0112 C31304 

0115 
0117 8bOb 
0119 
011B 

(tUD (;'"604 
0120 C31304 

(t123 C-32E04 
0126 ('37604 
0129 C35A04 
(it2C C30205 

012F 

013F 77 
0140 23 
0141 77 
0142 23 
0143 n 
0144 D1 

; THE LOCATION OF THE JlJ1P VECTIR) AND UTILI TV ROUTINES t1UST R£J1AIH 
; CONSTANT RELATIVE TO THE BEGUJNIt.i1 Of THIS ~-TIr1E I1ODULE. 

; 00 NOT CHANGE ANYTHING BETWEEN HER£ AND THE START OF n£ 
; "INIT" ROltTlNE!!!!!!!! 

ORO ORIGIN 
LXI $f,O ; THIS IS CHArm BY CLINK TO LHLD BASE+~'" 
NOP ;THIS FIRST IS UCJJAU.Y TlMD INTO SPHL BY CLI~ 

NOP! NOP ;SIMPLE INITIALIZATION OR PATCHES MAY BE 
; INSERTED HERE, BUT BETTER TO 00 AlL THAT 
;IN THE MINIT" ROUTINE 

HOP! NOP! t'(}p 

HOP! NOP! NOP 

CALL INlT ;00 ARGC & ARGV PROCESSING, PLl~ MISC. INITIALIZATIOtts 
CAlL MIN ;00 CRUNCH!!!! 
Jr1P VEXIT ;CLOSE OPEN FILES AND P£BOOT 

EURNS: os 
CCCSIZ= ow 
CODEND= DS 
FRERAtl: DS 

. , 

2 
t1An~-oRIGIN 
2 
2 

;5£T BY ClINK TO EXTERNIt. DATA BASE ADDRESS 
;SIZE OF THIS CODE (F01 USE BY CtIt.O 
; SET BY CLINK TO (LAST ADDR OF CODE + 1) 
;SET BY CLINK TO (LAST ADDR OF EXTERt"LS t U 

; Jltf VECTORS TO SOME FILE 110 UTILITY ROUTINES: 

IF 
CLOSt:: JttP 
SETFCB: JMP 
FGFD: "" 
FGFCB: JI1P 

END IF 

IF 
ClOSE: Jt'IP 
SETFCB: Jf1P 
FGFD: JMP 
FGFCB: ... t:1P 

ENIHF 

DS 

IF 
SETFCB3= 

t10V 
INX 
MOV 
INX 
f10V 
POP 

VERROR ;LOADS -1 INTO Hl AND RETl~ 
VEXIT ;CLOSE AlL OPEN FILES AND REBOOT 

CPtt 
vetOSE ;CLOSE A FILE 
VSETFCB ;SET UP FCB AT HI.. GIVEN FlLEHAtIE At DE 
VFOFIt ;RETURN C SET IF FILE FD IN A NOT OPEN 
VFt3FCB ;COIf'UTE ADDRESS (f INTERNAL fCS FOR FD IN A 

NOT C"P" ; IF t~T UNDER CP 1M, FILE 1/0 ROUTINES 
VERROR ; ARE NOT IP...ED. 
\'ERROR 
I~ 

\'ERROR 

1b 

CPf1 

M,A 
H 
M,A 
H 
thA 
D 

; THIS IS A PATC:H FRCM Iff: "WiTFCB" ROOTINE, 
;WHICH CAUSES 11£ RANOOtl RECORD BYTES OF THE 
~FCB BEING INITIALIZED TO EE ZERlED .. (FORt£R 
fVERSIOOS HAD A liDS 3011 ABOVE, SO THIS KEEPS 
;ALL TI£ ADDRESSES CONSISTENT BETWEEN THIS 
;AN[t EARLIER 1.4'S) 



CP/M MACRO Ab:sEH 2.0 1003 DDS C Run-Timt Module (c.tec) vl.45 11/221S1 

0145 C1 POP B 
0146 C9 RET 

PATOHt: 
0147 CDAE04 CALl SETNtl ;ANOTHER PATCH FROt1 NVSETFCS" 
014A C3C604 JMP SETNtt3 

ENDIF 

014D £1 
014£ 5E 
014F 23 
0150 56 
0151 23 
0152 E5 
01532A1501 
0156 19 
0157 7E 
0158 23 
CHSS' bb 
OISA t.f 
015B C9 

015C E1 
015D 5E 
015£ 23 
015F £5 
0160 1600 
0162 2A1501 
0165 19 
0160 7E 

IF tIDT mt 
DS 14 ;KEEP ADDRESSES THE SAtE FOR NCtt-CP/I1 It1PlEt£NTATlfJ4S 
END IF 

; THE FOLLOWING ROUTINES FETat A VARIAPlE VALUE FROM EITHER 
; THE LOCAl STACK FRAME OR THE EXTERtW. AREA, GIVEN THE RELATIVE 
; CfFSET OF THE rtATUM REQUIRED Irt1EDIAT£lY FOLLOWING THE CALL; 
; FOR THE uLONG DIS"PLAC'EMENP ROUTINES, THE OFFSET tiliST BE 16 8 ITS , 
; FOR THE IISHORT DISPlACEMENTiI ROCITINE$, THE OFFSET ttUST BE S BITS. 

; LONG-DISPLACEMENT, OOUBlE-BYTE EXTERNAl INDlRECTIOO: 

FORMAT: CAlllDEI ; GET l6-BIT VALUE IN HI.. 
OW CfFSET..FROtLEXTRNS ;)= 256 

LD£1= POP H ; GET ADDRESS OF OFFSET 
t10V E,M ; PUT OFFSET IN ttE 
INX H 
ttOv D,tl 
INX H 
PUSH H ; SAVE RETURN ADDf<ESS 
lHLD EXTRNS J ADD OFFSET TO EXTEPML AREA BASE 
DAD D 
t10V A,H ; AND Ctf rtf VAlLIE INTO HI.. 
INX H 
tfOV H,tt 
MOV L,A 
RET 

; SHORT-DISPLACEMENT, DOUBLE-BYTE EXTERNAL INDIRECTII)N: 

FORMAT: CALL SOEI ; GET 16-BIT VAll( IN L 

. , 

S[tEI: POP H 
H(tV E,M 
INX H 
PUSH H 
MVl D,O 
ULD EXTRNS 
DAD D 
I10V A,M 

DB OFFf~T_FROM_EXTRNS ; ( 256 
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0167 23 
0168 bb 
0169 bF 
016A C9 

0168 £1 
016(: 5E 
016D 23 
016£ 56 
0161= 23 
0170 E5 
0171 2A1501 
0174 19 
0175 bE 
0176 C9 

0177 E1 
0178 5E 
0179 23 
017A E5 
017B 1600 
017D 2A1501 
0100 19 
01S1 bE 
0132 C9 

0183 £1 
Ot£'45E 
0185 23 
0186 56 
0187 23 
0188 £5 
OlS9EB 
OISA 09 
018B 7E 

INX H 
f10V H,11 
I'IOV L,A 
RET 

; lONG-DISPlAl"EMENT, SINGlE-BYTE EXTERHAL INDlRECTIt14= 

LSEI: 

FORMAT: CALl LSEI ; tET S-BIT VAlUE IN L 
fM ffFSET JROtLEXTRNS ;)= 256 

POP H 
I'IOV E,M 
INX H 
t10V D,M 
INX H 
PUSH H 
UlD EXTRNS 
DAD D 
MOV L,f'I 
RET 

; StCfiT -DISPl.ACEr£HT, SURE-BYTE EXTERNAL ltIDlRECTIt)4t 

SSEI: 

. , 

FORMAT: CALL SSE I ; GET S-BIT VALUE IN L 
DB OFFSELFROtLEXTERNS ; ( 256 

POP H 
nov E,M 
INX H 
PUSH H 
"VI D,Q 
UIL.D EXTf\'NS 
DAD D 
MOV l,\'t 
RET 

; LCM1-DISPlACaENT, DOUBlE-BYTE LOCAl.. INDIRfCTIOt"· 

FORHAn CAlL LDLI ; GET Ih-BIT VALUE IN Hi.. 
DH OFFSET ..FROfLBC J )= 256 . 

'1 

LDlI: POP H 
"(IV E,M 
INX H 
nov D,M 
INX H 
PUSH H 
XCHG 
DAD B 
MOV A,M 
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Ol8C 23 
018D 66 
OlSE 6F 
OfSf' C9 

0190 E1 
0191 5E 
0192 23 
0193 E5 
0194 EB 
0195 2600 
0197 09 
0198 7E 
0199 23 
019A 66 
019B I:F 
Ol9C C9 

019D 210100 
OIAO CS 
OlAf 2B 
01A2 C9 

CtlA3 210000 
(JIM CS 
OtA723 
OlAS C9 

01A9 210100 
OIAe DS 
01AD 28 
OIAE C9 

OlAF 210000 
0192 D8 
018'3 23 
0184 C9 

(JIBS 210100 
OIBS FO 
01.89 2B 
OIBA ("9 

01B8 210100 
OISE Fe 

INX H 
f10V H,H 
rtOV L.A 
RET 

; SHORT-DISPLAl..-a£NT, DOUBLE-BYTE LOCAl INDIRECTION: 

SOLI: POP 
MOV 
INX 
PUSH 
XCHG 
ttVI 
DAD 
ttOV 
Ita 
t10V 
t10V 
RET 

H 
E,t! 
H 
H 

H,O 
B 
{hft 

H 
H,11 
l,A 

CALL SOlI 
DB OfFSET..FROM..BC 

; GET 16-BIT VAlUE IN ttl 
; { 256 

; FLAG CllWERSION ROUTINES: 

PZINH: LXI Hd ;R£TURH It. = TRUE IF Z SET 
RZ 
rex H 
RET 

PNZINH: LXI H,Q ;RETlIRN Hi. = FAlSE IF Z SET 
R1 
INX H 
RET 

PCINH: LXI H,l ;R£TtB4 HI.. = TRUE IF (: SET 
RC 
DCX H 
RET 

PNCINH: LXI H,O ;RETURN K. = FALSE IF C SET 
RC 
INX H 
RET 

PPINH: LXI Hd ;RETURN HI.. = TRUE I~ P (PLUS) FLAG SET 
RP 
[lCX H 
RET 

Pf11Mfl LXI H,l ;RETURN HL = TRUE IF H UUNUS} FLAG SET 
Rt1 
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OlBF 2B OCX H 
OleO C9 RET 

01Cl 110100 P2IND: LXI D,1 ; RETURN DE ::: TRlE IF Z SET 
OlC4 C8 RZ 
OlCS iB DCX D 
01t6 C9 RET 

OIC1110000 PNZIND: LXI D,O ; RETURN DE ::: FAlSE IF Z SET 
otCA C8 RZ 
01CB 13 INX D 
01CC C9 RET 

Oleo 110100 PCIND: LXI Dd ; RETURN DE ::: TRUE IF t; SET 
0100 D8 RC 
OlDt IB DCX D 
01D2 C9 RET 

o ID3 11 0000 PHCIND= LXI 0,0 ; R£TURN [E ::: FALSE IF C SET 
0106 ItS RC 
0107 13 INX D 
01De C9 RET 

01D9 110100 PfINO: LXI D,1 ;REMN DE ::: TRUE If P (PLUS) FlAG SET 
(HOC FO RP 
OlDD IB rex D 
OIDE C9 RET 

01DF 110100 PMIND; UI D,1 ;RETlIPi4 DE ::: TRUE IF Ii U11NUS) FLAG SET 
OlE2 Fe Rtf 
01£3 IS DeX D 
01E4 C9 RET 

. , 
; RElATItl4Al. tl'ERATOR ROUTINES: TAt.E ARtJ"S IN DE AND tI,., 

; AND RETURt4 A FlAG BIT EITJ£R SET OR RESET. 

; =, ), ( : 

01E5 7D EQWE1.: f10V A,L ; RETUPJt4 Z IF HL = DE, ELSE HZ 
01E6 BB CtF E 
01E7 CO RNZ ;IF l 0 E, TtEN Ii. ~") DE 
01E8 7C t10V 14tH ;ELSE ttl = CE ONlY IF H = D 
01E9 SA ct1P D 
OlEA C9 RET 

01EB ED BlAU: XCHG ; RETlR4 C IF It.. <: DE, UNSIGt£D 
OlEC 7A ALBU: ttOV A,D fRETURN C IF DE <: tl., UNSIGNED 
Olen Be OF H 
OIEE CO RNZ ; IF D () H, C IS SET CORRECTl V 
(ttEF 7B i'1OV A,E ;ELSE CCtfARE E WITH L 
01fO DD alP L 
01ft C'9 RET 
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01F2 ED B(;AU: XCHG ;RETlIRN C IF HI.. ) DE, lfNSIGtJE[1 
OlF3 7C AGOO: tt)V A,H ;RETlf.:H C IF DE > Hl, ur4SIGNED 
01F4 BA Cf1P D 
01F5 CO RNZ ; IF HOD, C IS stT CORRECTLY 
(lIFb 7D I10V A,l ;ELSE ClNARE L WITH E 
01F7 BB etf E 
0IFS C9 RET 

OlF9 ED BLAS: XOO ;RETURH C IF It. ( DE, SICt£D 
OIFA 7C AlBS: nov A,H ;REMN C IF DE ( HL, Slat£D 
01FB PtA XRA D 
01FC F2ECOl JP ALBU ; IF SAME SIGN, DO UNSIGNED COtfARE 
OlFF 7A JiWJV A,D 
0:;''00 87 OOA A 
0201 FO RP ;ELSE RETURN He If DE IS POSITIVE AND HI.. IS N£(;ATIVE 
0202 37 STC ;ELSE SET CARRY, SINCE DE IS NEGATIVE ArJD HI. IS POS. 
0203 C9 RET 

0204 ED BGAS~ XCHG ;RETORN C IF HI.. ) DE, SIGNED 
02057C AGBS: mv A,H ;RETURt4 C IF DE ) Ht., SIGNED 
0206 M XRA D 
O';.1fJ7 F2F301 JP AGBU ; IF SAtE SIOt4, GO 00 UNSIGNED COHPARE 
02M 7C I'IOV A,H 
0200 B7 ORA A 
020C FO RP ;ELSE R£TURN He IS tl IS POSITIVE AHD DE: IS NEGATIVE 
020D 37 STC 
020E (,"9 RET ;ELSE RETURN C, SINCE HL IS tEO ArID DE IS POS 

; I'1llTIPLICATlVE OPERATORS: i, /, AND l~ 

(t2OF 7A Sf1OD= MOV A,D ; SIGNED MOD ROUTINE; P.ET~t~ (DE % HIJ IN HI.. 
0210 F5 PUSH PSW ;SAVE HIGH BIT OF DE AS SIGN OF kESllT 
0211 CD5A02 CALL rSTN ; GET AIr.;lt.lITE VAllE (IF ARGS 
0214 fB XCHG 
0215 CD5A02 CAll TSm 
021B EB XCHG 
0219 CD2902 CALL ~JD ; 00 UNSIGtD I'k1D 
021C Fl POP PSW ;WAS DE NEGATIVE? 
021D B7 ORA A ;IF HOT, 
021E FO RP ALL 00£ 
021F 7C t10V A,H ; ELSE t1AKE PESll T NEtJATIVE 
0220 2F CMA 
0221 67 I'iOV H,A 
0222 7D MOV A,L 
0223 2F em 
0224 bF ttOV l,A 
0225 23 INX H 
0226 C9 RET 

0227 00 NCf U1AINTAIN ADDRESS CotFATIBllITY WITH SOt1£ 
0228 00 NOP ; PRE-RELEASE V!.4"S. 

0229 1C ustUt: MOV A,H ;UNSIGNED MOD: RETURN {DE ~ 1-1J IN Hi. 
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022A B5 OM L 
0228 ce RZ 
02.c."'C D5 PUSH D 
022D E5 PUSH H 
022E CD8902 CIU. USDlV 
0231 D1 POP D 
0232 CD6B02 ('.AlL USMll 
0235 7C t10V A,H 
02362F ettA 
0237 67 t10V H,A 
02"38 7D If)V A,L 
OZ-ft 2F CM 
023A t.f ttOV L,A 
0238 23 INX H 
023C Dl POP D 
023D 19 DAD D 
023£ C9 RET 

02aF AF Sf1ll: XRA A ;SIGNED truLTIPLYt RETURN (DE * ItJ IN HI. 
0240 325905 STA TttP 
0243 C[15A02 CAlL TSTN 
0246 ED XCHG 
0247 Cnc...A02 CALl TSTH 
024A CDbB02 CALL USttUL 
024D 3AS905 SMUL2: LDA TnP 
0250 IF RAR 
0251 00 RNC 
02527C I'tOV A,H 
0253 2F OIA 
0254 67 I10V H,A 
Oz=-..o 7D f«)V A,L 
025b 2F Ct1A 
0257 bF t1lV L,A 
0258 ~'3 INX H 
(y~9 C9 RET 

025A 7C TSTN: t10V A,H 
025B 87 ORA A 
O~...t FO RP 
025D 2F CM 
025£ 67 MOV H,A 
025F 7D MOV A,L 
02602F ettA 
0261 6F MOV L,A 
0262 23 INX H 
02633AS905 LDA Ttf' 
0266 x: INR A 
0267 325905 STA Ttf' 
026A C9 RET 

026B C5 IJ-J1UI..: PUSH B ;tINSI(W MULTIPLY: RETmN (DE f tL) IN Hl 
026C CD7102 CALL USt12 
026f Cl POP B 
0270 (:9 RET 

0271 44 USM2. . . HOY B,H 
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0272 4D I10V C,l 
0273 210000 LXI H,e 
0276 18 1.JSM3= HOV A,B 
0277 81 ORA C 
0278 C8 RZ 
0219 78 f10V A,B 
027A IF RAR 
027B 47 t10V B,A 
027C 79 ttOV AtC 
027D IF RAR 
021E 4F nov C,A 
027F D28302 JNC UStJ4 
0282 19 DAD D 
0283 ED lfSf14: XOIl 
0284 29 DAD H 
0285 ED XOiG 
0286 C37602 ..If' USI13 

t)289 7C USDIV; I10V A,H WNSIC~D DIVIDE: RETURN (DE I HI.) IN HI.. 
028A B5 ORA L ;RETURN 0 IF tiL IS (1 

0288 CS RZ 
02SC (:5 PUSH B 
028D CD9402 CAlL lISD1 
029{t 60 I10V H,B 
0291 69 MOV L,C 
0292 C1 POP B 
O~'93 C9 RET 

02940601 USB1: I1VI 9,1 
0296 7C ustt2: HOV A,H 
0117 B7 MIl A 
om FAAOO2 Jt1 USD3 
om Z1 DAD H 
t)29C 04 INR B 
029B C39602 JI'tP USD2 

O2AO ED USD3: XCHG 

OlAf 78 USD4: MOV A,B 
02A2010000 LXI B,O 
02A5 F5 USD5: PlISH PSU 
OlM COODCt2 usrtb: CAU. CttPHD 
02A9 DAB702 JC USB7 
02AC 03 INX Ii 
02AD D5 PUSH [t 

02AE 7A t10V A,D 
OlAF 2F CI'fA 
0200 57 t1(tlJ D,A 
0281 1B tllV AlE 
02B2 2F CM 
0283· SF f10Y E,A 
0214 13 INX D 
0285 19 DAD D 
0286 Dl POP [f 

02B7 AF USD7: XRA A 
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0288 7A MOV A,D 
0289 iF RAR 
02BA 57 nov D,A 
0298 7B MOV A,E 
02BC 1F RAR 
O~~ SF tOJ E,A 
02BE fl POP PSU 
0.2BF 3D OCR A 
02CO CS RZ 
Olel F5 PUSH PSW 
02C2 79 nov A,e 
O~3 17 ~ 
02C4 4F ~ C,A 
02C5 78 MOV A,S 
02C6 17 PAL 
02C7 47 t10V B,A 
02CS C3A602 ~ USD6 

02CB f!F 

02CC 325905 
02CF CD5A02 
02D2 EB 
02D3 CD5A02 
02D6 EB 
02D7 (:00902 
02DA C'.:J4002 

SDIV= XRA A ;SIGNED £I!VlDEt P£TURH ([E I HL.) IN Ht. 

02DD 7C 
02[( BA 
02DF DS 
01£0 CO 
02£1 7D 
02E2 BB 
O~'E3 C9 

01£4 EB 
02E5 1C 
02£6 ID 
02£7 CS 
02ES AF 
02E9 7C 
02EA IF 
02EB 67 
02EC 7D 
02ED 1F 
02EE 6F 
02EF C3E602 

02F2 EB 
02F3 1(: 
02F4 1D 
02F5 CS 

STA 
CALL 
XCHG 
CIU 
XCHG 
CAlL 
JttP 

lt1P 
TSTN 

TSTN 

tlPHD: t»i A, H 
Cl1P D 
RC 
RtJZ 
MOV A,l 
ctf E 
RET 

; THIS RETURNS C IF tt. ( tIE 
; (lJ4S1GNED ccmPARE ONlY 1F..,fI' 
; WITHIN (.OCt, NOT FROM C) 

; SHIFT OPERAT~ «AND »~ 

SDERBt..: XCHG 
S1t.RBE: I~ 
SHRB£2: OCR 

RZ 
XRA 
l10V 
PAR 
l10V 
MOV 
RAR 
t10V 
Jtf' 

SDElBl: XCHG 
SHU.BE: INR 
SHLBE2: nCR 

RZ 

;SHIFT ££ RIGHT BY l BITS 
E ; SHIFT HI.. RIGHT BY E BITS 
E 

;SHIFT DE lEfT BY l BITS 
E ; SHIFT HL L£FT BY E BITS 
E 
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02F629 
(t2F7 C'3F402 

02FA 7C 
om 2F 
02FC 67 
02FD 7D 
02FE 2F 
O~F 6F 
0300 23 
0301 C9 

03027A 
OS'03 2F 
0304 57 
0305 7B 
0306 ;f 
0307 SF 
0308 13 
0309 C9 

1)30A 2104(10 
030D 39 
O3OE 1E 
03QF 23 
0310 bb 
0311 6F 
0312 ('9 

0313 210600 
0316 C30003 

0319 210s00 
(J31C C30003 

DAD H 

• SK.BE2 

. , 
; ROUTINES TO 2"S COtlPLEf1ENT HL AND DE: 

CI1H: MOV A,H 
alA 
t10V H,A 
f104J A,L 
em 
rtlV L,A 
INX H 
RET 

00: MOV A,D 
ettA 
t10V D,A 
MOV A,E 
atA 
MOV E,A 
INX D 
RET 

; THE FOlLOWING ROOTlrt:S YAN< A FORMAL PAP.AI1ETER VALUE OFF THE STACK 
; AND PLACE IT IN BOTH ti.. AND A (LOW BYTE), ASSUMING THE CALLER 
;HASW'T DONE ANYTHING TO ITS STACK POINTER SINe! IT WAS CALLED. 

; THE t1NEt'IONICS ARE ItttOVE ARG IN TO Htll , 

; WHERE ARG 11 IS THE THIPII THING ON THE STACK (WHERE THE FIRST 
; AND SECOND THINBS ARE, RESPECTIVELY, THE ReTURN ADDRESS OF THE 
; ROUTINE MAKlt;3 THE CALl TO HERE, AND THE PREVIOUS REIURN 
; ADrtRESS TO THE ROUTINE WHICH ACTUAllY PUSl£D THE ARGS ON THE 
; STACK.) THUS, A CALL TO ItMAlTOOIi WOllD h'ETURr~ WITH THE FIRST 
; PASSED PARAMETER IN HL AND A; IIMA2TOKN WOllD RETURN THE SECOND, . 
; ETC. N(fTE THAT IF THE CAlLER HAS PUSHED un ITEMS O;J 11£ STACK 
; BEFORE CALLIt4G aptA [X] TOO", THEN THE [X-NlTH FORMAl PARMETER 
; VALUE WILL BE RETOONE[}, NOT THE UlTH • .. , 

MA1TCH: LXI H,4 ;OET FIR'3T ARG 
MAOTOH= DAD SP 

MOV A,M 
INX H 
f10V H," 
ttOV L,A 
RET 

MA2TOH: LXI H,6 ;(£1 2ND MO 
Jt1P HAOTOH 

t1A3TOtt: LXI H,S ;O£T 3RD ARG 
Jt1P rtAOTCH 
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031F 210A00 
0322 C30003 

0325 21OCoo 
0328 C3OOO3 

032B 210£00 
032£ C30D03 

0331 211000 
0334 C30D03 

0337 118705 
033A 210400 
03",j[J 39 
03'".£ C5 
033F ObOE 
0341 7E 
0342 12 
0343 23 
0344 13 
0345 05 
0346 C24103 
0349 (1 
034A C9 

ttA4TOH: LXI 
JI1P 

MASTOH: LXI 
J1P 

MAbTOH: LXI 
Jtf 

MA7TOH: LXI 

• 7 

JtF 

HdO ;QET 4TH ARG 
MAOTOH 

H,12 ;(£T 5TH ARO 
ftAOTOH 

H,t4 ;GET 6TH ARG 
HAOTctf 

H,16 ;(£T 7TH ARG 
MAOTOH 

; THIS ROUTINE TAKES THE FIRST 7 MOS ON THE STACK 
; AND PLACES THat CONTlGt.IOt..E:LY AT THE "ARGSli RAM AREA. 
; THIS AlLOWS A LIBRARY ROllTINE TO MAKE ONE (:ALL TO ARGtAK 
; AND HENCEFORTH HAVE AlL IT'S ARGS AVAILABLE DIRECTLY 
~ THROIJU"H LHUI"S INSTEAD OF HAVING TO HAl."'K 11£ ST~Y. AS IT 
; GROWS AND smINKS. NOTE THAT ARG'HAK SHOLlD BE CALlED AS Tt£ 
; VERY FIRST THING A fUNCTIOt~ OOES, BEFORE EVEN PUSHING Be. 

ARGHAK~ LXI D,ARGS ; DEST1NAT1Ot~ FOR BLOCK MOVE IN DE 
LXI H,4 ;PASS OVER TWO RETURN ADDRESS 
DArI SP ; SOJRCE FCtR BlOC¥. HOVE IN HI.. 
PUSH B ;SAVE Be 
"VI 8,14 ; COtJffDOWN IN 8 

ARGHK2: f(rJ A,M ;CCfY LOOP 
STAX D 
INX H 
INX D 
OC'R B 
JNZ ARGHK2 
POP B ;RESTmE Be 
r£T 

, LP TO THIS POINT, ABSClUTEL V NO CHANGES SHOllD EVER BE HADE 
; TO THIS SOURCE FILE (EXCEPT FOR CUSTOMIZING THE EW STATEMENTS 
; AT THE BEGINNING OF Tl£ FILE). 

; THIS ROUTINE IS CALLErf FIRST TO 00 ARGC Sf ARfl.JPROCES'SING (IF 
; RUt~ING UNDER CP/M) AND SOME ODDS AND EtJDS INITIALI1ATIONS: 

034B E1 INIT: POP H ;STORE RETtB4 ADDRES-S 
034C 225005 SHLD TMP2 ; SMUHERE SAfE fOR THE TItlE BEING 

IF (:pf1 

O*' 21~o.o7 LXI H,AR(t.ST-2 ;SET THE UARGV'I THAT THE C MAIN PftOl1P.AM 
ENDIF 
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0352 E5 

0353 2AlBOl 
0356 229B05 
0359 21E003 
035C 22:~005 

035F 21DC59 
0362 227F05 

0365 DB 
0367 329505 
03e:A 3ED3 
036C ~:29S05 
036F 3EC9 
0371 329705 
0374 329A05 

0377 CEOa 
0379 C[IO'"...,oO 

037C 87 
037D 00 

037E C'.ABO03 
0381 OEOI 
0393 COO5OO 

0386 21eooo 
0389 l1C70t. 
03SC 46 
038D 23 
03BE i8 
038F B7 
OS'90 (:29903 

IF NOT CPH 
LXI H,I,) 
ENDIF 

PUSH H ; WILL GET. 

;INITIALIZE STQRAC{ ALLOCATION POINTERS: 
LHLD FRERAM; GET ADDRESS AFTER E~JD OF EXTERNALS 
SHlD ALLOCP ;STORE AT ALLOCATION POINTER (FOR IISFRK. II} 
LXI H,looo ;DEFAliLT SAFf.TY SPACE BETWEEN STACK ~m 
SlUl ALCOtX; HIGHEST ALLOCATABLE ADDRESS IN MtMORY 

; (FOR USE BY IISBRI<".). 

;INITIALIZE RANDl1M SEED: 
LXI H,59DCH ;LE1'$ STICK SOMETHING ltHERD INTO THE 
SHLD RSEED ;FIRST 16 PITS OF THE RANOOf1-NlIMBER SEED 

MVI 
STA 
MVl 
STA 
MVI 
STA 
STA 

A,ODBH 
WHACK 
A,OD3H 
10HACK+3 
A,OC9H 
IOHACK+2 
IOHACJ<+5 

IF Dt1AVICt 
LXI H,OCCOOH 
SHLD PBASE 
LXI H,16 
SHLD XSIZE 
LX! H,64 
SHLD YSIZE 
LX! H21024 
SHlD PSIZE 
ENDIF 

IF 
t1VI 
CALL 

JZ 
"VI 
CALl 

!tHTZZ: LXI 
LXI 
f1t1tJ 
INX 
~J 

ORA 
JNZ 

CPM 
C,U 
BOOS 

A 

INITZZ 
C,l 
BOOS 

H, TBl..fF 
D, (.'OIt.It4 
8,M 
H 
A,8 
A 
INITL 

;INITIALIZE 1/0 HACK LOCATIOtf3: 
; II INII (lP, FCIR Il IN xX; REP SUBROUTINE 

; ilourn OP FOR "OUT XX; RET" Slf8RDUTW£ 

; uREfU FOR ABOVE SClBROUTlNES 
;THE PORT tl~ER IS FILLED IN BY THE 
; II INPu AND uQUTpu LIBRARY ROLITINES. 

;INITIALIZE DNA VIDEO PARAHfT~3; 
; IF WE'RE USING DNA VIDEO ROUTIrJES, 
;S£T UP DEFAllT VALUES (MAY FE CHANGED 
;TO WHATEVER SUITS}. VIDEO BOARD ADDRESS, 

;# Cf LINES, 

; Atll TOTAL f OF CHARACTERS ON SCREEN 

Wf\IDER CP/M: CLEAR o..1N'30LE, PROCESS ARGC & AROV: 
; INTER"{fGATE CONSOLE STATlIS TO SEE IF THERE 
; HAPPENS TIJ BE A STRAY CHARACTER THEP.E ••• 

; (USED TO BE 'ANI 14' ••• THEY TELL ME THIS WDP.t:S 
; BETTER FOR CERTAiti BIZARRE CP/M_dLn~E" SYSTEMSJ 

;IF INF11T PF.ESENT, CLEAR IT 

;IF ARt:iUMENTS GIVEN, PROCESS THat. 
;O£T F:EADY TO Copy CCMrJD LINE 
; FIRST GET LENGTH OF IT FROM LOC. BASE+'30H 

; IF NO ARCiUMENTS, DON"r PARSE FOR MGV 
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0393 110100 LXI D,1 ;SET ARGC TO 1 IN SUC~ A CASE. 
0396 C3F703 JI1P IS 

0399 7E INITL: MO'o} A,M . ; QY., THERE AP.E ARGUMEtUS. PARSE ••• 
039A 12 STAX D ;FIRST COPY COMMAND LINE TO CC'MLIN 
039B 23 INX H 
039(: 13 INX D 
039D 05 OCR B 
039£ C29903 ~Z ItUTL 
03Al Pf XRA A ;PLA(:E ZERO FCUOWING LINE 
03A2 12 STAX [. 

03A3 21(:706 LXI H,COMLIN ;NOW COMPUTE POINTERS TO EACH ARG 
03At. 110100 LXI rl,1 ;ARG COUNT 
03A9 (l14A07 LXI B,AR6tST ;WH£RE POINTERS WILL ALL 00 
03AC AF XRA A ;CLEAR IIIN A STRING" FLAG 
03AD 325A05 STA Tf1P1 
0300 7E I'''· ",. MOV A, 1'1 ; BETWEEN AROS ••• 
03Bl 23 INX H 
0382 FE21.) CPI l I 

03B4 CABt"103 JZ 12 
03B7 B7 ORA A 
03£18 CAF703 JZ IS ;IF NULL BYTE1 r~~ WITH LIST 
03BB FE22 (:PI 111.1 

03BD C2C603 JNZ I2A ;oooTE1 
03CO 3~'5A05 STA TMP! ;YES. :iT UIN A STRINGU FLAG 
03C3 C3C703 Jff> 12B 

03Cb 2B 12A: DCX H 
OX7 7D 128: l'IOV A,l ; 01(, Hl 1'3 A POINTER TO THE STAAT 
on 02 STAX B ;OF AN ARG STRING. _STORE IT. 
03C903 INX B 
03CA 7C "(IV A,H 
OXB 02 STAX B 
03CC 03 INX B 
03CD 13 INX D ;SUtf' ARB COUNT 
OaCE 7E 13: MOV A,M 
OXF 23 INX H ; PASS OVER TEXT OF THIS ARG 
0300 B7 ORA A ; IF AT £tID, ALL 00ti: 
03Dl CAF7Q3 JZ IS 
03D4 C5 PUSH If ;IF TMP! SET, IN A STRING 
03[15 47 t10V B,A ; (SO WE HAVE TO IGNORE SPACES) 
03D6 3A5005 lDA Tl'tPl 
03D9 B7 ORA A 
03DA 78 t10V A,B 
(l3DS (:1 POP B 
03DC eftElU);: JZ I3A 
03If FEll CPI ... a~· ;WE ARE IN A STRING • 
03EIC2CE03 JNZ 13 ;C.HECJ( FOR TERI'IItJATING 9UOTE 
03E4 AF XRA A ; IF FOlfr{t, REStJ Ii IN STRINt31J FLAG 
03E5325OO5 STA TMP! 
03ES 2B DeX H 
03£9 77 ttOV M,A ;AND STICK A ZaID BYTE AFTER Tff: STRING 
03EA 23 INX H ;AND 00 ON TO tJEXT ARG 
03EB FE20 13A: CPI ... .' ;NQU FIND THE SPACE BETWEEN ARf:iS 
03ED C2(:£03 .14Z 13 
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03FO 2B 
03Fl 3bOO 
03F323 
03F4 C38003 

03F7 OS 

03FS Oboe 
03FA 21BFOb 
03FD 3000 
03FF 23 
0400 05 
0401 C2fD(t3 

0404 PI 
0405 325FOS 
0400 326005 

040B 2A5B05 
040E E9 

DCX H ; FOLIND IT, STICK IN A ZERO BYTE 
MVI M,O 
INX H 
Jtf 12 ; AND GO ON TO NEXT MG 

15: PUSH D ; ALL DONE FINDING ARG"S. SET ARGC. 

f1VI B,NFCBS ;NOW INITIALIZE ALL THE FILE INFO 
LXI H,FDT ;( JJST ZERO THE FD TABLE) 

Ib: HVI M,O 
INX H 
OCR B 
",!HZ Ib 
ENDIF 

IF NOT CPH ; IF NOT UNDER CP /11, FORCE MOC VALUE 
LXI H,l ; DF M. 
PUSH H 
ENDIF 

XRA A 
STA UNGETL ; CLEAR THE PUSH-PJ~O~ EYTE 
STA LASTe ;AND LAST CHARACTER BYTE 

LHLD TMP2 
PCtl ;Al..L DONE INITIALIZWG. 

; GENERAL PURPOSE ErmOR VALLIE RETURN ROUTINE: 

040F 21FFFF VERROR: LXI H, -1 ; GENERAL ERROR HANrtER ••• JUST 
;f\'ETlIRNS -1 m Hl 0412 C9 RET 

0413 3EOF 
0415 F5 
0416 CD5A04 
(1419 DA2404 
041(: 6F 
041D 2600 
041F E5 
0420 CD2E04 
0423 E1 
0424 Fl 
0425 3rt 
0426 FE07 

. , 
; H£RE ARE FILE 1/0 HANDLING ROUTINES, ONlY NEEDED tINDER CPlM: 

; CLOSE ff4Y OPEN FILES AND REBOOT: 

VEXIT: 
IF CPM ; IF UNDER CPIM, CLOSE AlL OPEN FILES 
HVI A,7+NFCBS ;START WITH LARGEST POSSIBLE FD 

EXITl: PUSH PSW ;AND SCAN ALl FD$S FOR OPEN FILES 
CALL VFGFD ; IS FILE WHOSE FD IS IN A (lPEN7' 
• ..Ie EXIT2 ; IF NOT, 00 ON TO NEXT FD 
MDV L,A ;ELSE CLOSE THE ASSOCIATED FILE 
MVI H,O 
PUSH H 
CAlL VCLOSE 
POP H 

EXIT2: pop PSW 
DCR A ; AND GO ON TO NEXT Ot£ 
CPI 7 
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0428 C21504 

042B C30000 

(J42E CD4805 
0431 (:OOA03 
0434 CDSA04 
0437 DAOF04 
043A 7E 
0438 E604 

043D CA5004 

0440 E5 
0441 CD1303 
0444 C5 
0445 C00205 
0448 EB 
0449 OEl(t 
O44B CDOSOO 
044E Cl 
044F E1 
0450 3600 
0452 FEFf 
0454 210000 
0457 CO 
0458 2B 
0459 C9 

045A CD4...~ 
045D 57 
045£ D600 
0460 De 
0461 FEOO 
0463 3F 
0464 DS 
0465 D5 
0466 SF 

JNZ EXIT1 
ENraIF 

\oW EXITAD ;DONE CLOSING; NOW P.££IO()T CPIt1 OR WHATEVER. 

; CLOSE THE FILE WHOSE FD IS 1ST ARtt: 

IF CPt1 ;HERE COMES A LOT C~ CPIM STLfF, •• 
VCtOSE: CALL SETDMA ;LIBRARY FUNCTION JUST .,JUI'1PS HERE. 

CALL MAlTOH ;GET FD IN A 
CALL VFGFD ;SEE IF IT IS (~~ 
JC VERROR ; IF NOT, COMPLAIN 
MOV A,ft 
ANI 4 

IF NOT MPM2 ;IF NOT f1Pff1! AND 
JZ CL0SE2 ; THE FILE ISN"T OPEN FOR ~tRITE, OOt-VT BOTHER TO CLOSE 
ENDIF 

IF f1Pt12 ; ALWAYS CLOSE ~1L FILES UNDER MP 1M 
flOP 
WvP 
NOP 
EtIDIF 

PUSH H ; SAVE FD TABLE ENTRY ADDR 
CAlL tlA2TOH ; MOVE MGt TO A 
PUSH B 
CALL VFC,FCB ;O£T THE APPRCfRIATE FeB ADDRESS 
XCHG ;PUT IT IN £IE 
MVI C, 1~. ;O£T Bnos FUNCTION i FOR CLOSE 
CALL BDOS ;AND DO IT! 
POP B 
POP H 

CLOC-iE2: "VI ",(I ; CtOSE LOOICALL Y 
CPl 255 ; If 255 COMES BACK, ~IE 130T PROBLEMS 
LXI H,O 
RNZ ; RETllR~j 0 IF OK 
DCX H ; RETURN -1 ON ERROR 
RET 

; DETERMINE STATUS OF FILE WHOSE FD IS IN A ••• IF THE FILE 
; IS NOT OPEN, F:ETlIRN C FLAG SET, El~'£ CLEAF: C FLAG: 

\fOFD: CALL SETDMA 
ttOV D,A 
SUI B 
RC ; IF fD < e., ERRCtR 
CPI NFCBS 
CMC ; DON.'T ALlOW TOO BIG AN FD EITHER 
RC 
PUS.tf [I 

f10V £,A ;QK, WE HAVE A VALUE IN RANGE. NOW 
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(t467 1600 
046921BfOb 
046C 19 
04bD 7E 
046E EbOl 
0470 37 
0471 Dl 
0472 7A 
0473 C8 
0474 3F 
0475 C9 

0416 CD4S05 
0479 CS 
(J47A CDf404 
047D 0608 
047F E5 
0480 13 
0481 1A 
0482 IB 
0483 FE3A 
0485 3£00 
0487 C29204 
048A 1A 
0400 CDEB04 
04SE &40 
0490 13 
0491 13 
0492 77 
0493 23 
0494 CD4701 
0497 fA 
0498 FE2E 
049A C29EC4 
049D 13 
049£ 0603 
04A0 CDAE04 
04A3 Pi 
04A4 77 
04A5 111400 
04#\8 19 
ow 77 
OW 23 
04AB C33FOl 

MVI D,O . SEE IF 1"H£ FILE IS OPEN OR NOT , 
LXI H,FDT 
DAD D 
MOY ~hM 
ANI 1 ; BIT 0 IS HICiH IF FILE IS OPEN 
STC 
POP D 
MOV A,D 
RZ ; P.ETURt4 C SET IF NeIT OPEN 
Ct1C 
RET ;ELS£ RESET (: AND P.ETURN 

; ~:ET UP A CPltt FILE CONTROL BLOCK AT tt.. WITH THE FILE WH(r£ 
; SIMPLE NULL -TERMINATED NAME IS POIHTED T(I BY DE: 
; FORnAT FOO FILEUAME MUST BE: If [WHITE SPACE] £0: lFIWWE. EXTII 

VSETFCB: 
CAlL SETDMA ;SET UP Arl FeB AT HL FOR FILENAME AT DE 
PUSH B 
CAlL IGW'~ ; IGNORE BLANKS AND TABS 
t1VI B,8 
PUSH H 
INX D 
lDAX D 
DeX [I 

(:PI .I: " ; DEFAUl T DISK BYTE VAlUE IS 0 
MVI A,{j ; (FOR CURRENTl V LOOC;£D DISK) 
\.tNZ SETF! 
LDAX [I ;OH OHI"WE HAVE Ii DISK DESIGNATOR 
CAll ttAPUC HiAKE IT UPPER CASE 
SUI ,,@,t ;AND FUDGE IT A BIT 
INX [I 

INX D 
SETH: MOV M,A 

INX H 
CAlL PATCHNM ;NOW SET FILENAME AND PAD WITH BLAt4KS 
lDAX D 
CPI .' .- ; AND IF AN EXTENSIC¢'J IS OI'JEN, . 
JNZ SETFCB2 
INX D 

SETFCB2 MVI B,3 ;S£T THE EXTENSION AND PAD WITH BLANKS 
CALL SEniti 
XRA A ;AND ZERO THE APPROPRIATE FIELDS OF TI£ FCB 
t(IV ",Ii 
LXI D,2() 
rlAD D 
MOV M,A 
INX H 
,.IMP SETFCB3 ;FINISH UP ELSEWHERE TO KEEP ADDRESSES CONSI'~TaIT 

;WITH PRlt~ RELEASES 

; THIS ROlITINE COPES UP TO B CHARACTERS FROM MEMORY AT DE TO 
; MEMORY AT HI.. ANt. PADS WITH BLANKS ON THE RIGHT: 
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04AE C5 
04AF lA 
04£<0 FE2A 
(l4B2 3E3F 
048:4 (:AD104 

04B7 fA 
0488 CDD904 
0488 DACF04 
04BE 77 
04BF 23 
Cl4CO 13 
04Cl 05 
04C2 C2AF04 
04C5 Cl 
O4C6 lA 
04C7 CDD904 
04CA D8 
04CB 13 
04CC C3C604 

04Cf L~ 
O4Dl 77 
0402 23 
0403 05 
0404 C2D104 
04D1 Cl 
04£e C9 

0409 CDE004 
040C FE2E 
04DE 37 
04DF (:8 
04EO FE3A 
04E2 37 
04E3 (:3 

04E4 FE1F 
04£6 37 
04Ei C8 
04E8 FEll 
04EA C9 

04EB FE61 
04ED DS 
04~ FE7B 
04FO 00 

SETNt1: PUSH B 
SElNl't! : LDAX D 

CPI -'1.1 ;WILD CAP.D? 
ttv.I A "?l , - ; IF SOt F'AD WITH ? CHARACTERS 
\.II PAD2 

SETNtI2: LDAX D 
CAlL LEGFC ; NEXT CHAR LEGAl.. FlLEtWE CHAR? 
JC PAD ;IF NOT, GO PAD FOR TOTAL (f B CH~:ACTERS 
f10V M,A ; ELSE STCIP£ 
INX H 
IHX D 
DCR Ii 
Jr4Z SETtml ; AND 00 FOR I't'JRE IF B NOT YET ZERO 
POP B 

SETNt13: LDAX D ; SKIP REST OF FIlENAME IF Ie CHARS ALREADY FOlIND 
CALL LEGFC 
RC 
INX D 
JP1P SETNM3 

PAD: M'II A," l ;PAD WITH Ie BLANKS 
PAJj2: t10V 117A ;PAD WITH B INSTANCES OF CHAR IN A 

INX H 
OCR B 
JNZ PAD2 
POP B 
RET 

; TEST IF CAAR IN A IS LEGAL CHARACTER TCt BE Itl A FILENAME: 

lECtFC: CALL MAPUC: 
CPI .' .I ; ,/.,/ IS ILLEGAL IN A FILENAME OR EXTENSION . 
STC 
RZ 
CPI .... : ... ;$0 IS ... :,J 
STC 
RZ 
CPI 7FH ; DELETE IS NO 0000 
STC 
RZ 
CPI .... 11 ; IF LESS THAN EXCtJlJ1ATION PT, NOT LEGAL CHAR 
PiT ; ELSE GOOD ENOUGH 

; MAP CHARACTER IN A TO UPPER CA~ IF IT IS LOWER CASE~ 

HAPlIC: CPI "a/ 
RC 
CPI "z'+1 
RNC 
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64Fl D620 
04F3 C9 

04F4 IB 
04F5 13 
04F6 lA 
04F7 FE20 
04F9 CAF504 
04FC FE09 
04FE CAF504 
0501 C9 

0502 C5 
0503 CD4805 
~%B7 
0'507 4F 
0508 C"22DOS 
O5OB 0b0S 
050D I1BFOb 
0510 219FOS 
(,'513 OEOO 
0515 lA 
0516 EWI 
0518 79 
0519 C21E05 
051C C1 
051D C9 

051£ D5 
051f 112400 
0522 19 
0523 D1 
0524 13 
0525 OC 
(l52~. 05 
0027 (:21505 
052A 37 
052B C1 
(lS2C C9 

SUI 32 ; IF LOWER CASE, MAP TO UPPER 
RET 

; IGNORE: BlANKS AND TABS AT TEXT POINTED TO BY DE: 

IGWSP: DCX 
IGWSP1: INX 

. , 

LDAX 
CPI 
JZ 
CPI 
JZ 
RET 

D 
D 
D 
' , 
IGYSPl 
<) 

IGWSPl 

; THIS ROUTINE DOES ONE: OF TWO THINGS, DEPENIHNG 
; ON 11£ VALUE PASSED IN A. 

; IF A IS ZERO, THEN IT FINDS A FREE FILE SLOT 
; {IF POSSIBLE}, ELSE RETURtJS C SET • . , 
; IF A IS NON-ZERO, THEN IT RETURNS THE ADrtRESS 
J (f Tff: feB CORRESPONDING TO At4 OPEN FILE ~OSE 
; FD HAPPENS TO BE THE VALUE IN A, OR C SET IF THEHE 
; IS tlt FILE ASSOCIATED WITH FD. 

\,FGFCB: PUSH B 
CALL SETDttA 
ORA A ;LOCIK FOR FREE S1.0T? 
t10V C,A 
JNZ FCfC2 ; IF NOT 1 GO AWAY 
ttVI B,NFCBS ;YES. DO IT ••• 
LXI D,FDT 
LXI H,FCBT 
ttVI C,B 

FGFCU LDAX D 
ANI 1 
nov A,C 
JNZ F(;FCIA ;FOltm FREE SLOT? 
POP B ;YES. ALL DONE. 
RET 

FGFCIA: PUSH D 
LXI D,36 ;FCB LENGTH TO ACCOttlODATE P.ANDOM 110 
DAD D 
POP D 
INX D 
INR (: 

OCR B 
JNZ FGFCl 

FGFC1B: STC 
POP B 
RET ; P£TlIRN C IF NO MORE FREE: SLOTS 
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052D CD5A04 
0530 DA2A05 

0533 DbOS 
0535 6F 
0536 2600 
0538 29 
0539 29 
053A 54 
OC...3B 5D 
053C 'B 
053D 29 
053£ 29 
053F 19 
OC.AO EB 
0541 219FOS 
0544 19 
0545 79 
0546 tl 
0547 C9 

0548 D5 
0549 C5 
(t54AF5 
0548 £5 
054C OE!A 
054E 118000 
0551 (:00500 
0554 El 
0555 Fl 
0556 Cl 
0557 DJ 
0558 C9 

OSS9 

0571 
0579 

FGFC2: CAll VFGFD ; COI'fltTE FeB ADDRESS FOR FD IN A: 
JC FGFC1B ;RETURN C IF FILE ISN'T OPEN 

SUI S 
MOV l,A ;PUT (FD-S) IN Hl 

""I H,O 
DAD H ;OOllBLE IT 
DAD H ;4*A 
MOV D,H ;SAVE 4*14 IN DE 
ItlV EtL 
DAD H ;S*A 
DAD H ;lb*A 
DAD H ; 32*A 
DAD D ; 36*A 
XCHG ;PlIT 3b*A IN DE 
LXI H,FCBT ;ADD TO BA~f OF TABLE 
DAD D ;RESULT IN HL 
I'tOV A,( ;AND RETURN ORlt3INAL FD IN A 
POP B 
RET 

SETDf1A: PUSH D ;,JUST A PREVENTATIVE t1tASUR£: 
PUSH !r ;SItKI THE DEFAUlT 1/0 BLfFER 
PUSH PSU HEN[tS TO MAG I CALL V CHANGE 
PUSH H ;AROltID BY ITSELF ~IDILEFT 
MVI (:,26 ; IN CPIWS HANDS !! 
LXI D, TBlIFF 
(.AU. BOOS 
POP H 
POP PSW 
POP B 
POP n 
RET 

ENDIF ;END OF CP/M-RELATED FILE 1/0 ROUTINES 

IF NOT CPM 
MIN: £00 $ ;WHEPE MAIN f'ROOPAM RESIDES WH£N NOT UNDER (Pit'! 

; (UNDER CP/M~ THE [lATA AREA COMES FIRST> 
ENDIF 

IF f(fT (:ffl ; IF NOT UNDER CP 1M, ~.£ CUSTOM PM AREA AtIDRESS 
ORG RAM 
END If 

PBASE: DS 
YSIZE: DS 

2 
2 

; ROCtt FOR RANDOtt STUFF 

; SCREEN-DtiA ADDRESS 
;SCREEN WIDTH 
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0578 
057D 

057F 

0587 

0595' 

0598 
059D 

0559= 
OSSA = 
055B = 
055D = 
055F = 
0560= 

059F 

06BF 

ObC7 

074A 

XSIZE: [IS 2 f SCREEN HEIGHT 
PSlZE: DS 2 ; SCREEN LOOTH 

RSEED: DS 8 ; T~ RANDOM GENERATOR SEED 

ARGS: OS 14 ; IIARGHAK" PUTS ARGS PASSED ON STACK HERE. 

IOHACK: DS 6 ; ROOM FOR IJO SUBROUTINES FOR Lr.-.E BY If Ufll 

; AND JiOUTP" LIBRARY ROUTIr£S 

AU..OCP:DS 2 ;POINTER TO FREE STOP.AGE FOR lISt: BV IISBRt~1I FlINC . 
ALOCtfX: DS 2 UUG£ST LOCATION TO BE MADE AVAILABlE TO THE 

; STORAGE ALlOCATOR 

Tt1P: EQlf ROOM ; THIS IS MISC. CtARBAGE SPACE 
111PH EQU ROOft+l 
TPf2: EOO ROOt1+2 
TrtP2A: EQU ROOK+4 
UNCaL: EQU R01l1+6 ; WHERE C.HMACTERS ARE "UNC{fTTEN" 
LASTer Eoo F:OOt1+7 ;LAST CHAR TYPEr' 

;------~-------~-------------------------------------'-------~----------~--
; 1l£ FOlLOWING DATA AREAS ARE NEEDED OtJLY IF RUttlING urIDER CP/M: 

IF O'tf 

; TI£ FCB TABLE (FeBT): 36 BYTES PER FILE CONTROL BlOCt: 

FCBT: DS 

; THE FD TABLE: ONE BYTE PER FILE SPECIFYING R!W!OPEN AS FOLlOWS~ 
BIT 0 IS HIGH IF OPEN, LOW IF CLOSE] 
BIT 1 IS HIGH IF OPEN FOR READ 
BIT 2 IS HIGH IF OPEN FOO WRITE 

; {BOTH B1 AND B2 HAY BE HIGH 

FDT: DS f'f'CBS ;M: BVTE PER FCB TELLS IF IT IS ACTIVE: R/W, ETC. 

; THE CtltfAND LINE IS COPIED HERE BY INlT: 

Ctlt.IN= DS 

• , 

131 ;(:OPV OF THE c:ottfAND LINE POINTED TO BY ENTRIES 
;!N ARGLST 

; THIS IS WHERE "INIT" PlACES THE ARRAY OF ARGUt1ENT POINTERS: 

ARGLsr: DS 60 ; THE 1lAf(J.J1J PARAHATER POINTS HERE (WE1..L, 
; ACTUAU. V TO 2 BYTES BEFORE ARGLST J. THUS, 
;UP TO 30 PAP.AMETERS MAY BE PASSED TO "MAIN" 
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0766 = 

O]S6 

EtIDIF HENOUGH FOR YOU, ANDY?} 

; END (f CP Itt-oNL Y DATA AREA 

!---------------------------------------------------------------------------

IF CPt't 
MAIN: EQU f 

ENDIF 


