
Channel 9DDD 
• THE INDEPENDENT NEWSLETTER OF THE VICTOR 9000/SIRIUS 1 COMPUTER 

VOL. 1NO.1 January 1983 

• 

PREMIER ISSUE 

Piia. TllB EDITOR: 

t have been involved in mlcropcoceaeor harchere 
and software desi9n for over 12 year• aa an 
engineer, •an.ager, -.d CX>nSUltant. ~Uy, 
I have aeen many syat..., of d lfferirq shapes, 
sizes, and capabilities. Recent years have 
brought a proliferation of mlcrocxmput« ayst:alS 
due to the drastic lowering of •mw>ry and cpu 
pr ices. Wh lle some of these ayat-.a have been 
quite nice, I had not, lrltll recenUy, ...., one 
that enthused me. 

The introduction of the IBM/PC last year, 
however, sparked ay interest. '!be fact that it 
carr led the name 'IBH' held promise of more 
aophlstlcatlon and flexibility. unfortWlately, 
the IBPVPC turned out not tx> be """t I would call 
technoloqlcally Innovative, although It has 
caused a surge In the development of 16-blt 
aoftwue which Is 90rely needed. 

'?11en, about six months ago, one of •y clients 
showed me the Victor 9000. It vaa not just 
another roo-of-the-1till micro system. I could 
tell by examining the 9000's circuitry and 
C"unninq the minimal detnonstratlon l!k>ftware that 
came with It that considerable th>ught an:! design 
effort went into its development. It is 
technologically innovative: 600k bytes on one 
side of an 80 track 5 1/4 • diskette, a 800 by 400 
pixel qra?tics monitor stardard, am a <X>dec for 
sound and voice. I finally found a syst. ..,rthy 
of enthueias11. 

"5 I began working with the 9000, converting ..,,. 
clients programs ..,!ch had been running on a 64k 
zao system, it became clear that there was a 
severe lack of availability of technical 
information. More disturbing was the apparent 
lack of technical knowledge about the 9000 by 
Victor personnel. This made it virtually 
imposs Ible ID adapt the 9000 ID our needs because 
ve needed detailed system information in order to 
corwert the existing Z80 progrMl6 ID the 9000. 

To make a long story shol"t, after about thl"ee 
•onths we finally received a very preliminary 
copy of the Victor 9000 techlical inanual (Witch, 
al th:>1..gh fairly canplete, contained absolutely no 
schematics) and a diskette with the CP/M BIOS 
pcognm source code on it. The BIOS source was of 
lhnited use because it is all written in Intel 

-y larqlBCJ• and FL1M and can>t be cx•piled 
on the 9000 Itself. Apparently ell the ayat• 
software develos:-ent was done with an Intel 
developoent systam, .tllch .. .._ It very difficult 
for the average dealer or ._r tx> modify the BI06 
program ID add such code • apec:lal 1/0 drivers. 

'nle delays In obtaining technical lnformetlon 
from Victor la understan:lable in the 1 IAJht of the 
9000 being a new product j .. t in the pcocese of 
being release:!. It la further underatardable that 
there •i9ht be a -!cal cm.unlcat!on gap wl th 
Victor because they d Id not develop th• 9000 
themMlves. '111• 9000 was developed by Sirius 
Systems Technology, Inc. of SCotta Valley, CA. 
Victor has the excl .. lve 11Mketlrq rights fur the 
9000 In the united States while Sirius llMketa 
the 9000 out of the country. 

While Victor Is ••king 1 good effort at 
organizing their efforts in brlnglrq the 9000 to 
the marketplace, there seeas to be a definite 
need for an independent fonm for information 
oonc..mlng the Victor 9000. Al80, Victor does not 
appear to desire to becale Involved in any type 
of specialty hanlware or 90ftvare which brings a 
great opportunity to those of us Wo aake our 
llvlrq provldlrq those types of Items that the 
OEMs don' t supply. To do this, ho~er, we need 
some method of dlssenlnatlrg the ,..,.... aix>ut what 
we are doing. '!here Is alao a need fur education 
about the Ins an:! outs of the 9000 In order that 
the capabilities of the 9000 can be more fully 
utilized. 

All of this brings me to the reason that this. 
newsletter Is beirq started. I think the Vlctx>r 
9000 can be a serious (Sirius 77) contender In 
the 16-bit microcomputer marketplace, but only 
the users and independent dealers can aake this 
happen, not Victor.. (Illit was fully aware of this 
as evidenced by the way they chose to market 
their Personal Computer.) I, and I am sure 
others, have qleened lllUCh infot11Dation c:oncernirJJ 
the Victor 9000 that we are willirq to share, but 
we need a place to share it. Here is the place. 

We plan to keep this newsletter primarily 
technical in nature. We do not want a qoaaip 
coluinn. 1'.lso, anyone interested is invited to 
subnit articles for p.lblication. We pl., to oUer 
in each issue of t.his newsletter the followirg: 
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1. on.. current atatus of the Victor 9000 product • 
the atate of the hardware and s:>ftwaire, exp.cted 
releaae d1t•• of upcoming products, technical 
adv1->r1H, etc. 

2. News bclefa .-id new product releases for 9000 
canpetible hardware and software !ran 1Meperdent 
suppliers • 

3. A tutorial in each issue oovering a tednlcal 
topic about the 9000. In addition, we will 
probably be offering , at reasonable prices, 
utility software and hardware that we have 
developed relating to the topics presented. we do 
not lnterd that the tutorials be a sales 9ilrmick 
to sell products. Instead, we intend that the 
products be labor saving conveniences (i.e. we 
will offer the source oode of a program printed 
in the newsletter on diskette) • 

POSTSCRIP!': 
As this issue was being prepared, it was 
announced that Sirius Systems Technology and 
Victor Business Products were beirg merged into 
one company, probably to be called Victor 
Incorporated, with Kidde Inc. maintaining a 
significant interest. It was also learned that 
the IMl'Wlgement of Slrius \oOuld essentially become 
the roanagEment of the new entity. This appears to 
be a giant step toward cor recting the problems 
mentioned aboYe • 

C<MUNG AT'mACTIC.S: 
In the next issue of Channel 9000 we will 
present a potpourri of useful tips and 
information concerning the Victor 9000 hard"'8re 
and aoftware. 

4. Co11n1aenta, letter• and/or anno1.r1ce118'\ta frc:m 
dealers, uaera, uaer groupa, etc. •• apace 
pemita. 

5. Whatever elae deemed of 1ntereat to Victor 
9000 users. 

'ltle IUbscriptlon rate for 0.annel 9000 Is $30.00 
for aix issues (approx lmately one year). We \IOUld 
like to publish more often than bimonthly, but 
given the in-depth coverage we wish to provide 
for each issue's tutorial, it may not be 
possible. 

Finally, let me reltecate 'ff'f feelings that If the 
Victor 9000 ls to be a success there inust be an 
unselfish, open sharing of information and 
discussion of Ideas concerning the 9000. To that 
end this ne""letter ls dedicated. 

In talking with ..,... Sirius/Victor people, there 
seems to be much enthusiaao re.sultirq fran this 
reol"9anlzation n10Ye. There ls pcomlse of lmpcoved 
coawunication arrl support for dealers and users. 
In addition, I have been told that this 
newsletter ls a wlccme aid arrl that we would be 
given whatever help we need in providing 
Information about the Victor 9000. 

J,M,L, 

CllllHHBL 9000 

9742 Marcus Lane, TUjunga, CA 91042 
(213) 352-6443 

James H. Lesher, Editor 
Subscription rate : $30.00 for 6 iaaues 

Published B!Joonthly 
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IUMIOl\RD TVTORIAL 

'Jhis iaaoe' • tutorlal <X>Vers the operation of the 
Victor 9000 keyboard. 

Victor currently offers three keyboards1 
Standard, Word Processing and Programming. 
Contrary tX> Wlat you might think, the differences 
between the three keyboards are not the placement 
or l"'Jend lrg of the keys but just the total mnber 
of keys on the keyboard. The standard keyboard has 
91 keys, the ,.,rd processlrg keyboard has 97 keys 
an1 the progr!llmllrg keyboard has 99 keys. 

I expected the programming keyboard to have the 
same key legendlng and placement as most crt's. 
Unfortunately, it is the same as the other t"'° 
keyboards except that tha nlJllber row keys have the 
cxmnon characters used in pr09ranrnln:i on the front 
faces of the key caps. In order to type these 
characters, you •uat depress the ALT key (\ilhat 
Victor calls the CCNTROL key) while depresslrg the 
key with the desired character on !ta front face. 
This is very inconvenient for someone who for 
years has been uslrg a standard crt keyboard. 

1'1ere are aaae other minor irritations such as the 
shifted and l.l'lshlfted condition of the square 
bracket key being reversed and there being no 
separate ESC or LINE-FEED key. Fortunatly, the 
keyboard design ard BIOS driver software make it 
fairly easy to correct these deficiencies, as we 
will diacuss later. Victor, unlike IBM, evedently 
decided that 11ost of the people that would be 
usln<J the 9000 would not be famllllar with 
anythlrg other than a standard typewriter keyboard 
la)')ut, but I think that they srould provide those 
of us that are used to the standard crt keyboard 
the option of buylrg one. 

'nle Victor keyboard Is lllOnufactured by Keytronic 
Corporation of Spokane, Wa. It is a capacitive 
type keyboard and uses an on-board single-chip 
m.icroprocessor (an Intel 8051) for scannin;i the 
keys Md ..-l.l'licatlrxi with the cp.i. The keyboard 
has a maxlJnlJI! capacity of 104 keys, but as stated 
above, the most currently available are 99. 

The Victor keyboard ls different from most 
keyboards In that it is W>at ls termed an event 
process!~ keyboard. In other' words, it not only 
sends a message W>en a key Is depcessed, but also 
sends a message when that key is released. 'Ibis 
aakea for an extceaely flexible keyboard because 
all the keys behave exacUy alike; ro key has a 
restricted function. (Pbr ex11111ple, It is possible 
with this type of keyboard to make any key the 
SHI PT key or any key the REIV.T key.) 

W'len a key is depcessed or released, the keyboard 
microprocessor detects the event and stores the 
key number (the keys are not encoded in any 
perticular ..-.ner) sd \lihether it was a closure or 
openirg. 'ftll.s event am "'Y Slbsequent events are 
saved until they can be send to the cpu. Each 
event ls repcesented as an 8-bit mmber with the 
least olgnl!lcant 7 bits belrg the key nlJllber Md -
the DO&t significant bit lndlcatlrg a key open 
(MSB • 0) or key cloeed (MSB • l). 

'111•r• •r• tw reaerved <Xldes UMd by the ke)b>ard 
to indicate apoclal clrc110&tanc•. 1'le flrat lo FE 
hex, which indicate• an overflow of the ke)t>oard 
event buffer and lou of data. 'the MCOnd 1• FF 
hex, "'1lch indlcatH that the keyboard lo dead or 
not connected, althngh is ls not clear to .ne how 
the keyboard can send this code to the Cl>J If It 
is dead or not connected • 

The event data is sent to the cp.J in a bit serial 
manner with full han:::lshakin:J. 1tie 8 bits are sent 
LSB first and are follo..ed by a 9th bit which Is 
al..,ys zero (a stop bl t). 1'le keyboard uses three 
signals for data transmission: a ready (ROY) 
signal to the cpu, an acknowledge (ACK) signal 
from the cpu, and a signal for t.he data (DATA). 
In the idle state the ROY, >CK, ard Oil.TA signals 
are all high. To initiate a transmission, the 
keyboard sets the llo'.TA signal to the value of the 
LSB of the event data and bclrga the RDI' signal 
low. At this t1-, the cp.i alnuld sanple the llo'.TA 
signal and rHpond by lowerlrg the ACK signal. 
'nle negative transition of the N:K signal tells 
the keyboard that a bit has been accepted and 
causes the keyboard to raise the ROY signal and 
prepare for tranS111lttlrg -the next bit. loflen the 
N:K line returns hlqh, the keyboard processor sets 
the llo'.TA signal to the value of the next bl t and 
again sets the ROY signal low. This process 
continues l.l'ltll all 9 bits have been sent. 

In order to insure that data is sent properly to 
the cp.i, the keyboard starts a UR1er col.l'ltlrg .non 
it lowers the ROY eiRJal. If there is no response 
from the cp.i within 250 Rlllllseconds, the keyboard 
raises the ROY signal and restarts the event 
transmission from the begiMin:J. 'ttlis allows for 
the cpu to get back into syncronlzatlon with the 
keyboard if a data bl t ls 11 lssed • 

cnce the data is recleved by the cpu, the cpu must 
somehow determine \!bat fll'lCtion the key event ls 
to represent. The designers of the 9000 cane 1.4> 
with a very flexible table method for determinin:J 
the meaning of each keyboard event. 'Ihere are two 
groups of three tables with 104 entries in each 
table (one entry for every possible key on the 
keyboard). The first group of tables are 8-bit 
data values or codes correspo001rg to each key, 
while the second group of tables are 16-bit 
attribute codes for each key. The three tables in 
each group contain the data and attributes for 
each key in !ts l.l'IShlfte:l, shifte:l, and alternate 
stata respectively. '!here ls el9:> one other table 
which ls used to atore the data for keys that 
produce multiple character responses. 

ATTRIBllrE TABLES 
'lhe attribute tables determine tow a key event la 
processed. nie attribute word for each key le 
defined as follo..,: 

-1-

Bits 

~· 13 
12 
11 
10 
9-0 

~ 
fype code 
Auto repeat 
Local data 
cape lock 
Shift lock 
Le:Jend code 
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Altl'O REPl!AT 
The auto repeat bit, if •t, causes the depress ed 
key to repeatedly qenerato Ito code(•) et a preset 
Interval ae lo"9 aa the key roulns depreaaod. 

LOCAL 1».TA 
The local data bit, it set, causes the data 
generated by the key to be aent directly, and 
only, to the console output routine . ('11lis bit ls 
set on keys such as the crt intensity controls .) 

CAPS LOCK 
The caps l ock bit, if set, causes the shifted data 
table entry to be used if the keyboard Is In the 
cap& lock mode (see below) . 'Illls bit ls meanlnqful 
only i n the shifted attribute table. 

SHIFT LOCK 
The s hift l ock bit, if set, causes the shifted 
data table entry to be used If the keyboard Is In 
the shift loc k mode (see below). This bit Is 
meanlrgful only In the shifted attribute table. 

lZGl!!ND CODE 
'Ille legend code Is an as yet 1.11l11pliloented 11ethod 
of l oca tlnq specific keys on the keyboard, for 
possibly modifying the data the key prodoces. A 
key that may be In different positions on various 
keyboards can be located by qlvlng it a 1.11l<JJO 
legeoo value. A program that wishes to locate the 
key sea rc hes the attribute tables Llltil it finds 
the proper legeoo code . Cl'lce the table position of 
the key is determined, the entries for the key may 
be interrogated or modifiej as desired. 

TYPE CODE 
ni e type code is the basic determinate of how a 
key Is processed. There are four possible types: 

Code !:a'! 
00- Special fLnCtlon 
01 Slnqle character data 
10 lt.ll tlple character data 
11 Reserved for future use 

The SPECIAL PUMCTION type Is used for functions 
such as shift or caps lock, and a.19J t.o generate 
s ingle character escape codes. If the data table 
entry for a key defined as a special f1.r1ction has 
a hex value of 20 or greater, then a tw character 
sequence is generated consisting of the esca pe 
charac ter (lB hex) aro the data table entry. If 
the da ta table entry fo r the key is less than 20 
hex, then the key event ls used to activate or 
d e act i vate t h e following nodes depending on 
whether t he event is a key clo sure or opening 
respectively : 

Oat.a value 
--0--

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11-31 

Mode 
De.Ir key 
Caps lock 
Shift l ock 
Left shift key 
Right shift key 
Alternate 
Control 
Repeat 
Clear keyboard 
Advance l lne 
hlvance page 
Reserved 

Dud lt•Y - the 11peclol ti.nctlon mde dot.I val .. 
o( zero Is used for .t\at lo te .. ed de.cl po•ltlons, 
that Is, poeltlone t)lat 9enerote no data (•H 
below). 

Cap• Lock - cal99• the lllhlttod dot.I table val .. 
to be used for lllllY key wl th the cape lock •tr lbute 
bit aet. 

Shift Lock - causes the shifted data table va.11.m 
to be us ed f o r any key with the shift lock 
ate lbute bit set. 

Left Shift Key I Right Shift Key - ca"50s the 
shifted data table value tD be used. 

Alternate - causes the alternate data table value 
to be used. 

Control - causes any alngle character data 
geneC"ated by a key event that is in the ran]e of 
hex 40 throuqh hex 7P to be converted to its 
correspondlrg ~II control character. ('!here is 
currently no key designated for the control 
fLnCtlon on the Victor keyboards.) 

Repeat - causes the repetl tlon of the last act! ve 
(key still depressed) key event that qenerated 
character data. 

Clear Keyboard - causes the flushing of the 
cpu' s keyboard event buffer .00 the lnltlallzlnq 
of various internal parameters . 

Advance Line - ls used in conjt.n:ticn with the 
OOCD mode for oonsole output. 

Advance Page - is used in conjunction with the 
OOCD mode for a>ll80le output. 

Note - Control mode has pracldence t:Ner alternate 
llOde which has precldence over shift (or shift 
lock) mode. Also, if the alternate mode table 
entry is 'dead', then the shift mode table entry 
ls used. If the shift IDOde table entry Is 'dead', 
then the unshlfted table entry Is used. If the 
l.llShifted table entry ls 'dead' then the key event 
generates ro data 

The SINGLE CHARACTER DATA type ls used to 
qenerate a slnqle character of data subject to the 
above described modes. 

If a key event Is a MULTIPLE CHARACTER DATA 
type, then the data table entry for that evant ls 
used as an index Into the ail tlple character data 
table. 'nle first byte pointed tD by the lroex ls 
the n'"11ber of characters to be qenerated by this 
event. 'nlla byte ls followed by the characters 
themselves. 

- 2-
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KEYBOo\RD TABLE GENERATION 

Th• Victor SYSELICT oyatem oonflgucatlon pcogrMI 
let• the user •elect one of the predefin~ 
koyboard files supplied by Victor fur lnMrtlon 
into the CP/M or MS-IXI> BIOO. A 80Ul"08 l111tirg for 
one o f the files (the Domestic Programming 
keyboard) is 9iven in Figure 2. Figure l is a 
diagram o f the full 9000 keyboard Including the 
keyboard table position for each key. To rodlfy 
the function of a key, first find the table entry 
nl.IT\ber for the key fran Figure 1. Next, charge the 
source file entries to Wlatever function you wish 
for the key, Finally, generate the keyboard object 
file by perfonnln:J the following steps (1118Sl>ne the 
file Is """ed VICT03.A86): 

A>-'9486 VICT03 $ SZ P'l 
A>GDO!D VICT03 
A>OCll'86 
-RVICT03 .OID 

(After a read, a>T86 gives the load addresaea for 
the file. we will use XXX: to lrdlcate the -nt 
address ...,.., by 1171'86.) 

-wICT03. KB,XXX: 80, SPF 

Now you can use SYSELl:CT to include the new 
keyboard file In your BIOS. 

Here Is an eumple of modifying a keyboard file. 
The MS-005 editor, EOt.I.N, uses the character 
sequence ESC-S to oopy one character from the 
taaplate tD the new line. Supp::>ee we went to have 
function key l generate the ESC~ 11e<JJ8noe o.rder 
all conditions (unshifted, shifted, and 
alternate). Also, we wish to have the key 
autcr-repeat. 

Fran Pigure 2 we f!rd that special fooctlon key 1 
ls entry one In the keyboard tables. To generate 
an ESC follo>el by a single character, we """ the 
Special Function Type Code with the data value 
being the A.5CII code for S (53 hex). We make entry 
one In the LnSh!fted data table 

Ill 53H 

an:l for entry one In the LWlSh!fted attribute data 
table 

I1'I SPCL-+REPEAT 

In order to force the LnSh!fted table entries to 
be used at all tilles, we must 'kill' the shifted 
and alternate table entries for key one by 
entering In the data tables 

Ill OOH 

ard for the attribute tables 

Sl'CL 

Finally, ve assemble the new file as described 
abow. After assembly, we reboot the 9000 with an 
MS-DOS diskette and usi1'l3 RlX:R4, we c:opt the new 
keyboard table fran the CP/M diskette erd use the 
P6--lX)S version of S'iSELlX:"l' to incorporate it into 
the BIOS • 

ltl¥GEN PROGRNI 

Vic tor has • keyboard OIOdlflcatlon prog r .. called 
KE\'GEN which 11ay be usod to aeloctlvoly OIOd!fy 
nlstlrg keyboard tabloe. 'lllo keys of the keyboard 
aro Identified as -.,. by the entry poaltlon in 
the koyboard table eo that the layout in Figure l 
R1ay be used with KE'ICEN al ao . 

KEYGEN is .nos t ea & 1 ly used for making minor 
changes to exlsti1'l3 keyboard tables. tr.hen naki1'l3 
major charges or c reatirq a table fran scratch, it 
ls probably easier to use the assembly method. I 
leave it to the user to decide whi c h is 1t1ore 
convenient. 

B6CAPB SEOUENCE ALTERATIONS 

'!bl CXM'l9)le output routine of the a1c.; pr<Wides a 
method of cheng lng the sm;u: OtAAACT!:R Dl\TA value 
of any key in the keyboard table in r... '!Ma la 
aceotopllshed by a apoclal five character ESCAPE 
eequonoe: 
r:sc 4 <a>de> <key nunber> <new date> 

The •ode character la •1 • for i.nshlfted, •2• for 
shifted and •3• for the alternate teblo entry. 
'lllo key ntllllber character Is the table poaltlon of 
the key to be changed (aee Pigure l) . llew date i. 
the new byte value to be generatod by the key 
whenever it is depressed. Clanging a key valllB 
forces the key to be a SINGLE CHARACTER DATA, 
non-local key regardless of the previous 
characteristic of the key. None of the other 
attributes of the key are (or can be) changed. 

As an example, let us change the the period key 
(key number 84) so that It produces a 
'greater-than' symbol (">") In shifted mode. we 
can do this fran BASIC by executing the following 
print statement: 

PRINI' OES t211, •42•,cms <8411 ">" 

U!'ILITY PROCRMS 

For those "1o wish to do keyboard oood!flcat!ona, 
we are offering a disketto which contains tho 
following: 

l. Aase•bly language text files of the standard 
keyboard tables. 

2. BASIC progr• to dl.llp a keyboard table file tn 
a text file. 

3. Program to load a new kfyboard tablo Into r• 
(CPll ' MSOC6) • 

-4. Program to chan:je keyb::>ar"d table on system disk 
wl thout us Ing SYSEUX:T (CPll • ltSOCG) • 

The price of this diskette ls $15. 00 postpaid. 
California residents please add 6.5, sales tax 
($15.98). 

-3-
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, ................................................ , 
1 header Information used by 
1 SYSEL.OCT configuration progr• 1 , ................................................. , 

org l)()i 

type of file - K lrdlcates keyboard file 
l character field 

cl> 'K' 

file format version mmber - l character 
db 'O' 

display classification - 12 character• 
db 'vr52 AS:II ' 

name of keyboard type - B char.cter• 
1 displayed as part of banner at boot time 

cl> 'Domestic• 

1 space filler - 1 character 
db 0 

keyboard version IUllber - 3 characters 
d I splayed as part of bamer at boot tlae 

f:t:> '03 • 

1 spaoe filler - l character 
db 0 

conment -
db 

35 characters 
'703 

db 
db 

:vic~r Programall'llJ 

orig In of f !le - 16 characters 
db 'Victor D-g 

1 date of file - B characters 
db '82/04/23 ' 

lerg th - 4 characters 
c.t> • 10' 

, ................................................ , 
1 actual keyboard tables begin I , ................................................. , 

CJlG 800 

1 table length data """11 red by bloa 
1 bootstrap loader 

DI ENDKBO-OFFSET $-21 length of 
; keyboard object data 

Dil ; reserved location 

I attribute flag definitions 

SPCL EQJ OOOOH ;special function 
SGL EQU 40000 ;single character data 
MlLT ECl.I 8000H ;llDlll. tlple character data 

REPEAT EQU 20000 ;aut.o repeat thia key 
LOCAL EQJ lOOOH ;send data only to 

;display driver 
CAPS EQJ CB OOH ;key affected by 

; caps lock IDOde 
SllIPT EQJ 0400H ; key affected bi/ 

Figure 2. VICT03.A86 llstlrg • 

1ehlft-. 

, .......................................•••..••.. , 
I key data table - unehlfUd ..So I 

I ************************************************I 
00 008H O - function key 8 
00 llllH l - function key l 
00 (112H 2 - function key 2 
00 083H 3 - function key 3 
(JI CB4H 4 - function key 4 
00 OOSH 5 - function key 5 
00 086H 6 - function key 6 
00 007H 7 - fll'>Ction key 7 
00 008H 8-nokey 
00 CB911 9 - function key 9 
IE lllAH 10 - fll'>Ctlon key 10 
IE 04811 11 - •a• - clur/hcme 
00 0251! 12 - .,. 
00 031H 13 - •1• 
IE 032H 14 - •2 1 

IE 03311 15 - '3' 
Ill 034H 16 - '4' 
Ill 03511 17 - '5 1 

Ill 036H 18 - '6' 
[8 0378 I 19 - •7• 
Ill 03811 I 20 - '8' 
[8 03911 I 21 - •g• 
[8 0300 I 22 - 'O' 
[8 02111 23 - ·-· 
[8 03ttl 24 - ••• 
[8 008H 25 - backapeoe 
Ill 0888 26 - 1ns 
[8 07PR I 27 - del 
Ill 03al I 28 - '•' 
Ill 02511 I 29 - .,. 
IE 021'll I 30 - '/' 
[8 02MI I 31 - ••• 
[8 OB!JI 32 - s:rl 
[8 009H 33 - tab 
[8 071H 34 - 'q' 
[8 0778 35 - •w• 
[8 06511 36 - ••• 
[8 07211 I n - •r• 
[8 074H I 38 - 't' 
[8 079ll 39 - 'y' 
Ill 0751! 40 - •u• 
[8 06911 41 - • 1• 
[8 061'8 '2 - 'o' 
[8 07Cll I 43 - 'p' 
00 03CH I 44 - '<' (l/2 1/4 key) 
[8 OSIJI I 45 - ')' 
Ill OOOll 46 - no key 
[8 OOEH '1 - erase eol 
Ill 001'8 48 - req can 
[8 0378 1 49 - '7' 
00 038H I so - •e• 
[8 03911 I 51 - •g• 
Ill 02111 52 - ·-· 
[8 07Cll 53 - rva 
00 0021! 54 - lock 
Ill 061H 55 - •a• 
IE 073H I 56 - ••• 
[8 064H 57 - 'd' 
[8 066H 58 - 'f' 
[8 067H 59 - 'g' 
[8 068H 60 - 'h' 
[8 06NI I 61 - 'j' 
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• 

• 

• 

Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
DB 
Ill 
DB 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
DB 
Ill 
Ill 
Ill 
Ill 
Ill 
DB 
DB 
DB 
Ill 
Ill 
Ill 
DB 
DB 
Ill 
DB 
Ill 
Ill 
DB 
DB 
DB 
DB 
Ill 
DB 
Ill 
DB 
DB 

06llH 
06CH 
Ollll! 
027H 
OOOH 
Ot:4H 
tESH 
034H 
035H 
036H 
02BH 
03011 
003H 
OOOH 
01NI 
078H 
06:11 
076H 
062H 
06EH 
0600 
02CH 
02DI 
02.l'li 
004H 
0000 
041H 
042H 
03lH 
032H 
03:11 
0000 
007H 
005H 
0200 
Ol3H 
044H 
043H 
0300 
OOOH 
02DI 
OOOH 

62 - I k' 
63 - '1' 
64 - 'I I 

I 65 - ''' 
1 66-rokey 
J 61 - word left 

68 - word right 
69 - '4' 

I 70 - '5' 
71 - '6' 
72 - '+' 
n - un:11 
74 - left 6hlft 
75 - ro key 
76 - 'z' 
Tl - 'x' 
78 - 'c' 

; 79 - 'v' 
80 - 'b' 

1 81 - 'n' 
82 - '•' 

1 83 - • ,' 
84 - •• ' 

1 85 - '/' 
86 - right shift 
87 - return 

1 88 - 'A' up arrow 
1 89 - 18 1 00\lrrl arrow 
J 9Q - 1 1 I 

91 - '2' 
92 - '3' 
93 - enter 
94 - repeat 
95 - alt 
96 - ' (space bar) 

1 97 - pouse/cont 
98 - 'D' left arrow 
99 - 'C' right arrow 

100 - 'O' 
101 - d:>Lble/trlple zero 

1 102 - '.' 
I 103 - ro key 

j ................................................ , 

1 key data table - ltllfted mode 1 , ................................................. , 
DB 
DB 
Ill 
Ill 
Ill 
Ill 
Ill 
DB 
Ill 
DB 
Ill 
Ill 
Ill 
DB 
DB 
DB 
DB 
Ill 
DB 
DB 
Ill 

OC8H 
OClH 
OC211 
OC:JI 
OC4H 
OCSH 
OC6H 
OC7H 
OC8H 
OC9ll 
OCAll 
045H 
060H 
02lH 
040H 
02311 
024H 
025H 
020H 
02611 
02AH 

Figi.re 2, continued •... 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 - 'E' 
12 -
l3 - 't' 
14 - '@' 
15 - ••• 
16 - '$' 
17 - .,. 
18 -
19 - ',. 
20 - ••• 

CB 
Ill 
DB 
DB 
CB 
DB 
DB 
DB 
Ill 
DB 
DB 
DB 
DB 
DB 
Ill 
Ill 
DB 
DB 
DB 
DB 
CB 
DB 
Ill 
Ill 
DB 
DB 
CB 
DB 
DB 
Ill 
Ill 
Ill 
DB 
Ill 
CB 
DB 
DB 
DB 
DB 
CB 
DB 
Ill 
DB 
DB 
Ill 
DB 
DB 
Ill 
CB 
CB 
DB 
DB 
DB 
Ill 
CB 
CB 
DB 
DB 
DB 
DB 
Ill 
DB 
DB 
Ill 
DB 
DB 
DB 
Ill 

028H 
02911 
05P'H 
02811 
OOOH 
OCBH 
OCCH 
IFOO 
OOOH 
OOOH 
OOOH 
a::oo 
OOOH 
051H 
057H 
045H 
052H 
054H 
059H 
055H 
049H 
04FH 
050H 
03DI 
058H 
OOOH 
OCEH 
OCFH 
OOOH 
OOOH 
OOOH 
OOOH 
071H 
00211 
041H 
05311 
044H 
04611 
047H 
048H 
04AH 
04811 
04CH 
OJAH 
022H 
OOOH 
tE6H 
tE711 
OOOH 
OOOH 
OOOH 
OOOH 
031H 
00311 
OOOH 
OSAll 
058H 
04311 
056H 
04211 
04EH 
0400 
OOOH 
OOOH 
03FH 
004ll 
OOOH 
OOOH 

21 - • ( 1 

22 - ')I 
I 23 - I I 

, 24 - ·+· 
' 25 

26 
27 
28 
29 
30 
31 
32 
33 
34 - 'O' 
35 - 'W' 
36 - 'E' 
n - 'R' 

1 38 - 'T' 
1 39 - 'Y' 
, 40 - •u• 
1 •1 - I I I 

42 - •o• 
43 - •p• 

1 " - '>' 
1 45 - '(' 
I 46 
I <I 

48 
49 

I 50 
I 51 
I 52 
I Sl - 'q' 
I 54 

SS - 'A' 
56 - •s• 

I 57 - 'D' 
58 - 'F' 
59 - 'G' 
60 - 'H' 
61 - 'J' 

I 62 - 'K' 
I 63 - 'L' 

64 - ':' 
I 65 -

66 
I 67 
I 68 

69 
I 70 
I 7l 

72 
73 - 'l' 
74 

' 75 
1 76 - 'Z' 
; 77 - •x• 

78 - 'C' 
79 - 'V' 

; 80 - 'B' 
81 - 'N' 
82 - 'M' 
83 
84 
es - •1• 
86 

I 87 
I 88 



[II OOOH 89 [II <llPH 48 
[II OOOH 90 [II ()()Qi 49 
[II OOOH 91 [II OOOH so 
Ill OOOll I 92 Ill OOlll 51 
[II ()()(II I 93 Ill OOOH I S2 
Ill 007H 94 [II OlBH 53 
08 00511 95 [II OOlH 54 • 08 OOOH I 96 [II OOlH 55 
Ill 01:11 I 97 [II 013H 56 
DB OOOH 98 DB 004H 57 
DB OOOH 99 DB 006H 58 
[II OOOH 100 DB 007H 59 
[II OOOH 101 [II OOBH I 60 
[II OOOH 102 [II OON! 61 
[II OOOH I 103 [II OOBH 62 

08 OOCH 63 
, ................................................. 1 [II OlEH 64 

I key data table - al tern.ate IOOde I [II Olnt I 65 

1 H*****•**************************************** I [II OOOH I 66 
[II 00:11 I 67 

[II (1)811 0 [II 007H 68 

DB OOlH 1 [II OOOH 69 
[II ID211 2 [II OOOH 70 
08 ID:ll 3 [II ()()(II 71 
[II ID411 4 [II OOOH n 
00 00511 5 [II OOOH 73 
00 ID6H 6 00 OOJH I 74 
00 007H 1 [II ()()(II I 75 
[II ID8H 8 00 OlAll I 76 
[II ID9H 9 [II 01811 I n 
DB O!WI 10 [II 003H 78 
00 04511 11 - 'E' [II 01611 79 
[II 021H 12 - 'I' 00 00211 80 
00 07CH 13 - 'I' [II OOfll 81 
00 03CH 14 - '<' [II OO!JI I 82 
[II 03EH 15 - '>' [II OlCH 83 
00 02211 16 - 00 Ol!JI 84 
[II 049H 17 - 'I' [II 02FH 85 - '/' 
00 02AH 18 - 00 004H I 86 • [II 05EH 19 - [II OON! 87 
00 060H 20 - DB OOBH I 88 
[II 078H 21 - '{' [II OOfll I 89 
[II 07lJI 22 - ')' [II OOOH 90 
00 07EH 23 - ·-· 00 OOOH 91 
[II 050! 24 - .,. [II OOOH I 92 
[II OOOH 25 [II OON! 93 
[II IX8l I 26 [II 007H 94 
[II IDCH 27 [II 00511 95 
[II 03[11 28 - ·-· 00 OOOH I 96 
DB OOOH 29 [II OOOH 97 
00 OOOH 30 [II 013H 98 
DB OOOH 31 [II Ol7H 99 
00 <n1I 32 [II OOOH I 100 
[II OE9!1 33 00 OlBH I 101 
[II OllH 34 00 OOOH 102 
[II 017H 35 [II OOQI 103 
[II OOSH 36 
[II 012H 37 1 ************* ... *************"*****************I 
00 014H 38 I attribute data table - 11\Sh If ta:! lllOde I 
00 019H 39 , ................................................ , 
[II 01511 40 
[II 009H 41 Df 6GL 0 
[II OOPll 42 Df 6GL+lOOH l 
[II OlOH I 43 Df SGL+lOOH 2 
[II OOQI 44 Df 6GL+lOOll 3 
00 OlBH 45 Df SGL+lOOH 4 
[II OOOll 46 Di !ll.+lOOH 5 
[II ([Ell 47 Df SGL+lOOH 6 

Fi9ure 2, oontinl»d • •.• 

• -7-
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[W 

[W 

[W 

[W 

[W 

[W 

r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
tw 
r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
tw 
r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
r:w 
tw 
r:w 
r:w 
r:w 
r:w 
tw 
tw 
r:w 
tw 
r:w 
[W 

r:w 
r:w 
rw 
tw 
rw 
tw 
tw 
r:w 
[W 

rw 
[W 

tw 
[W 

tw 
rw 
rw 
rw 
rw 
rw 
tw 
rw 
rw 
rw 
rw 
rw 
rw 
rw 
rw 

BGL+lOOH 
5GL 
SGL 
BGL 
SfCL+lOOH 
BGL+REPEAT+SHI PT 
SGL+REPEAT+SHI FT 
SGLif!EPEAT+SHI FT 
SGL+REPF.AT+SHi f'T 
SGLif!EPEAT<SHI FT 
SGL+REPE.>.T+SHI FT 
SGLif!EPEAT<SHI FT 
SGL+REPEAT+SHIFT 
SGLif!EPEAT<SHifT 
SGL+REPEAT+SH!FT 
SGLif!EPEAT+SHIPT 
SGL+REPEAT+SHIFT 
BGLiflEPEAT<SHIFT 
SGL+REPEAT+ 10(){ 
BGL 
SGL+REPEAT 
BGL+lOOH 
SGL+lOOll 
SGL+lOOll 
SGL+lOOll 
BGL+lOOH 
SG!.+lOOll 
5Gl.+REPEA'l'+CAPS+5HIFT 
BGL+REPEAT+<l\PS+SHIPT 
SGLif!EPEA'l'+CAPS+sHIFT 
SGL+REPEAT+CAPS+sHIFT 
SGL+REPEA'l'+CAPS<SHIPT 
SGL+REPEA'l'+CAPS+SHIFT 
BGL+REPEA'l'+CAPS+sHifT 
SGL+REPEA'l'+CAPS+SHIPT 
SGLif!EPEA'l'+CAPS+SHifT 
SGI.+REPEAT-+<:APS+SHIFT 
SGL+REPEAT+SHIPT 
SGI.+REPEAT+SHIPT 
SfCL 
SGL 
5GL 
SGI.+lOOH 
SGL+lOOH 
SGL+lO(){ 
SGL+lOOll 
SfCL+lO(){ 
5PCL+200H 
5Gl.+REPEAT+CAP5+5HIFT 
SGL+REPEAT-+<:APS+sHIFT 
SGI.+REPE.'.T+O\PS+SHIFT 
SGL+REl'EA'l'+CAPS+sHIFT 
SGL+REPEA'l'+CAPS+SHIFT 
5Gl.+REPEA'l'+CAPS-161UFT 
SGI.~+SHIPT 
SGL+REPEA'l'+CAPS+sHIPT 
SGI.+REPEAT+O\PS+SHIPT 
BGL+REl'EAT+SHIPT 
SG!.+REPEAT+SllIPT 
SPCL 
SGL 
BGL 
SGL+lO(){ 
BGL+lOOll 
SGI.+10<11 
BGL+lOOll 
SfCL+lOCll 
SPCL+200H 

ri91.re 2, continued •••• 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

I 27 
28 

I 29 
30 
31 
32 
33 
34 

I 35 
36 
37 
38 
39 

I 40 
I 41 
I 42 

43 
I 44 

45 
46 
47 

I 48 
49 
50 
51 
52 
53 
>4 
55 
56 
57 
58 
59 

I 60 
I 61 

62 
63 

I 64 
I 65 
I 66 

67 
68 
69 
70 

I 71 
72 
73 

I 74 

SfCL 
SGL+REPEltl'+OJ'S+tll\IPT 
SGL+REPEA'l'+CAPG+611IPT 
SGL+REPEM'+cAP&+QIIl'I' 
SGL+REl'EA1'+CAPS+6HI PT 
6GL+REPEAT+CAPS+£HIPT 
SGL+REl'EA1'+CAPS+6Hl PT 
SGL+REPEAT-+<:APS+SH!PT 
SGL+REPEA'N&il PT 
SGL+REPEAT+SH!PT 
SGLif!EPEA'N&iIPT 
SfCL+20Cll 
SGL-+<:APS<SHI PT+ lOOH 
SfCL+REPEla'+ lOCll 
SfCL+REPEAT+lOOH 
SGL+ lOCll 
SGL+lOOH 
SGL+lOCll 
SGL+lOOll 
S!CL+20Cll 
5PCL+200H 
SGI.+RE~SllIPT 
SGL+lOOH 
SfCL+REPEAT+lOCll 
SfCL+REPEAT+lOOll 
SGI.+lOlll 
MULT 
SGL+lOlll 
5PCL 

I 75 
76 
n 
78 

I 79 
80 
81 
82 

I 83 
84 
85 
86 
87 
88 
89 
90 

I 91 
I 92 
I 93 

94 
95 
96 
97 
98 
99 

100 
101 
102 

I 103 

1 **************** •••••••••••• ********************; 
; attribute data table - shifted rode ; , ................................................ ; 

rw 
rw 
rw 
rw 
rw 
tw 
rw 
tw 
tw 
rw 
r:w 
rw 
rw 
rw 
rw 
rw 
tw 
tw 
rw 
r:w 
tw 
rw 
rw 
rw 
rw 
rw 
r:w 
rw 
r:w 
rw 
rw 
rw 
r:w 
rw 

5GL 
5GL 
5GL 
SGL 
5GL 
6GL 
5GL 
5GL 
SGL 
SGL 
5GL 
SfCL+lOlll 
SGL+REPEAT+SHIPT 
SGL+REPEXl'+SllIPT 
SGL+REPEAT+SHIFT 
SGL+REPEKl'+SllIPT 
SGL+ru:PEAT+SHIPT 
SGL+REPE.1IT+Slll'I' 
SGL+ru:PD.'J'+5111PT 
SG!.+REPEXl'+SllIPT 
SGL+REPEAT+SHIPT 
5Gl.+REPE.1IT+Slll'I' 
SGL+REPEAT+SHIPT 
SG!.+REPEXl'+SllIPT 
SG!.+REPEAT+SHIPT 
S!CL+REPE!a 
5GL 
SGL+REPE!a 
SGL+lOOH 
S!CL 
5PCL 
S!CL 
SGL+lOOll 
SfCL 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

I 14 
I 15 

16 
17 
18 
19 
20 
21 

I 22 
23 
24 
25 
26 
27 
28 

I 29 
30 
31 

I 32 
33 



DI 6GL+R:PEA'l'+CAP6+6HIPT I 34 DI SPCL I 102 
DI SGL>REPE.\'l'+CAP6-+6HIPT 35 DI SPCL I lOl 
DI 6GL+ll!!PEAT+C\PSi611UT l6 
DI SGLi!IEPE.\1'+CAJ'&+611IPT l7 , ...... ,. ......................................... , 
DI 6GL+R:PEM'+C'>J'S-+6HIPT l8 I attr lbute data table - alternate IOOde I 
DI SGLi!IEPU.T+cAPS-+6HIPT 39 I "************'**********************************1 
DI SGL+R:PEAT+cAl'S+SHIPT 40 • DI SGLi!IEPU.T+cAPS+5HIFT I 41 DI SGL 0 
D< SGL+R:PEAT+cAPS-+6HIFT 42 D< SGL 1 
D< SGL>REP£AT+cAPS+5HIFT 43 D< SGL 2 
DI . SGL+R:PEAT+5HIFT H D< SGL 3 
D< SGLi!IEP£AT+sHIPT 45 D< SGL 4 
DI SPCL 46 ll<I SGL 5 
ll<I SGL I 47 ll<I SGL 6 
ll<I SGL 48 ll<I SGL 7 
l)oj SPCL 49 ll<I SGL 8 
l)oj SFCL 50 ll<I SGL 9 
l)oj Sl'CL 51 l)oj SGL 10 
ll<I SPCL 52 ll<I SPCL+LOCAL I 11 
l)oj SPCL+lOOll 53 ll<I SGL-+f!EPEAT+511IPT I 12 
l)oj SFCL 54 l)oj SGLiflEP£AT+611IPT 13 
l)oj SGL>REP£AT+cAPS<6HIPT 55 ll<I SGL-+f!EPEAT+611IPT 14 
!Joi SGL+R:PEAT+C\PS+SlllPT 56 !Joi SGLi!IEP£A'l't5HIPT I 15 
l)oj SGL+REP£AT+cAPS<6HIPT 'SI l)oj SGL+R:PEAT+611IPT I 16 
!Joi SCL+REPEAT+C\PS+SllIFT 58 l)oj SGL+REPE.\'l't5HIPT 17 
ll<I SGL+REP£AT+cAPS+SllIFT 59 ll<I SGL+R:PEAT+SllIPT I 18 
l)oj SGL+REPEAT+cAl'S+SllIFT I 60 l)oj SGL>REPE.\'l't5HIPT 19 
ll<I SGL-+REP£AT+cAPS+5HIFT 61 l)oj SGL+R:PEAT+511IPT 20 
l)oj SGL+R:PEAT+cAl'S+SllIFT 62 l)oj SGLi!IEPEAT+sHIPT 21 
!Joi SGL>REP£AT"iCAPS+5HIFT I 63 !Joi SGL+REPENr+SHI!'r 22 
ll<I SCL+R:PEAT+SllIFT I 64 !Joi SGL>REPEAT+sHIFT I 23 
l)oj SGL+REP£AT+5HIFT I 65 ll<I SGL+R:PEAT+SHIPT I 24 
l)oj SFCL I 66 ll<I Sl'CLiflEP£AT I 25 
!Joi SGL ' 67 !Joi SGL ' 26 
!Joi SGL 68 !Joi SGLiflEP£AT Tl 
!Joi SPCL 69 !Joi SGL 28 
ll<I SFCL I 70 ll<I Sl'CL ' 29 
!Joi SPCL 71 !Joi SPCL 30 
!Joi SPCL 72 !Joi Sl'CL ' 31 • !Joi SPCL+lOOll 73 !Joi SGL+lOat I 32 
!Joi SFCL ' 74 !Joi SGL+lOOH ' 33 
ll<I SPCL I 75 !Joi SGL-+0.PS+SllIFT 34 
!Joi SGL+REPEAT+C\PS+SllIPT 76 !Joi SGL+cAPS+SllIFT ' 35 
!Joi SGL+REP£AT+cAPS+sHIFT Tl !Joi SGL-+O.PS+SHIPT 36 
ll<I SGL+REPEAT-+O.PS+SllIPT 78 !Joi SGL+cAl'S+SllIFT I 37 
!Joi SGL+REP£AT+cAPS+SllIPT I 79 !Joi SGL-+0.PS+sHil"T 38 
!Joi SGL+R:PEAT+C\PS+SllIFT 80 !Joi 9JL+cAl'S+SllI!'r 39 
ll<I SGL+REP£AT+cAPS+5HIPT ' 81 !Joi SGL+cAPS+SllIPT I 40 
!Joi SGL+REPEAT+<:APS+SllIFT 82 !Joi SGL+cAl'S+SllIPT I u 
!Joi SPCL+REP£AT+SllIPT 83 !Joi SGL-+0.PS+SllIPT 42 
!Joi SPCL+REPEAT+SHIFT ' 84 !Joi s:iL+cAPS+SllIFT 43 
!Joi =+REP£AT+SllIFT ' 85 !Joi SPCL+SHIPT I 44 
!Joi SPCL 86 !Joi SGL-+611IFT I 45 
!Joi Sl'CL+cAl'S+sHIFT 87 !Joi SFCL I 46 
!Joi SFCL+REPEM' 88 !Joi SGL I 47 
!Joi SPCL+REP£AT 89 !Joi SGL 48 
!Joi SFCL ' 90 !Joi Sl'CL 49 
!Joi SPCL I 91 !Joi SFCL I 50 
!Joi SFCL ' 92 !Joi Sl'CL 51 
!Joi SPCL I 93 I:w SFCL 52 
D< Sl'Cl. ' 94 !Joi SGL 53 
!Joi SPCL ' 95 !Joi SFCL 54 
!Joi SFCL+REPEM'iO'.PS+SllIFT 96 !Joi SGL+cAPS+SHIPT 55 
!Joi SGL+lOOH 97 !Joi SGL-+O.PS+sllIFT 56 
!Joi SFCL+R:PEAT 98 l)oj SGL+cAl'Si611IPT 'SI 
!Joi SPCL+REP£AT I 99 I:w SGL-+C\PS+SllIFT 58 
!Joi Sl'Cl. ' 100 !Joi SGL+cAPS<611lPT 59 
!Joi SPCL ; 101 !Joi SGL-+0.PS+SllIPT 60 

Figure 2, continued •... 
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[W SGL+ot.PS+tiHIPT 61 DB 3, OlBH,' xC' 
[W SGL-ICAPS+tiHIPT 62 
[W SGL+o.PS+511IPT 63 11(6 EOU orrsEI' $-fllmlL 
[W SGL+tiHIPT 64 DB l, 0188,. ye• 
[W SGL+511IFr 65 
[W SPCL 66 MK7 EOU Ol'FSET $-llK'nlL 

• [W l'IULT+LOCAL 67 IE ),'000' I triple zero 
[W Hll.T+!.OCAL 68 
[W SPCL 69 I ollocate reoainder of table , .... uaed) 
[W SPCL I 70 
[W SPCL 7l RB 255- (Ol'FSET H«l'BL) 
[W Sl'CL 72 IE 0 19enao:I klud;i• 
[W SPCL 73 
[W SPCL I 74 , ................................................ , 
[W SPCL I 75 I em of keyboard f Ile I 
[W SGL-ICAPSiSHIFT I 76 I .. *********•************************************ I 
[W SGL.o.PS+slllfT I 77 
[W SGL-ICAPS+slllfT 78 IKJICBD EQU cn5El' $ 
[W SCL+o.PS+511IFT 79 
[W SGL-ICAPS+slllPT 80 r:ND 
[W SGL+o.PS+sl!IPT 81 
[W SGL-ICAPS+tiHIPT 82 
[W SGL+511IPT 83 
[W SGL+sllll'T I 84 
[W SGL+511IFI' I 85 
[W 5PCL 86 
[W SGL.o.PS+sl!IFr 87 
[W lllLT+LOC.a.L+ lOOH 88 
[W HULT+LCO.L+ lO<ll 89 
[W SPCL 90 
[W SPCL I 91 
[W Sl'CL I 92 
[W SGL I 93 
[W SPCL 94 
[W SPCL 95 
[W Sl'CL<REPEllT-ICA1'5+511lPT I 96 
[W SPCL I 97 
[W lllLT+!.OCAL+ lOOH 98 

• [W HULT+LCO.L+ lOOH -, 99 
[W Sl'CL I 100 
[W HULT I 101 
[W SPCL I 102 
[W SPCL I 103 

, ................................................ , 
1 .W tiple key date tables 1 
, ................................................ 1 

1 th!a table has • lergth of 256 bytes 

1'111'1'/lL EQU CFFSET $ 

llCO EQU Cl'PSf:I' $-f!K'IBL 
DB 2,'00' 1dotmle zero 

l'llU EQU Cl'PSET $-flK'IBL 
IE 3, OlBH, I xA' 

11(2 EQU C1'PSET $-f!K'IBL 
IE 3,0lBH, 'yA' 

MK3 E()U Cl'PS!:'l' s--'reL 
IE 3,0lBR, •xs• 

19(4 E()U Cl'PSET $-f!K'IBL 
DB 3,0lBH, 'yS' 

19(5 EQU Cl'PSET $-i4X'!BL 

Figure 2, oontinued .••• 
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rr- the ltd i tor: 
thanks! the resporwe to our p<•i•r 1- hu been 
truly gratifying. We have received •uch 
encoureqement end •any offer• of aupport from 
deal..-. en! users • well • the people .t Victor 
Technolog lea. We plan to erbance our efforts tD 
provide as •uch aa we can, of needed erd tiaely 
infonnatlon . 1'\is laaue's tut.orlal, •'Ihe In'• sd 
Out's of I/<r, is in fact due tx> requn.ts frOll. our 
sublcrtbers for inforaatlon on this llUbject. 

I also want to rel terate r1f statement ln our first 
issue, that we desire this newsletter to be a 
two-way conflunicatlon channel. We are very 
interested in hearing about ""1at Victor dealers 
an:! usen; are dolr-g with the 9000. 'lM more solid 
Information we have as to ..t>at is happening with 
9000 hardware ard software, the more successful we 
all can be. 

Dateline: 6ootts Valley 
I had m opportunity, in February, to pay a bdef 
visit to Victor Technologies' offices in SCotts 
Valley, California. What a beehive of activity. 
When I arrived, it took me five minutes just to 
find a parklr.J spot. Scotts Val ley is a Slllall 
resort toWl in the moLntains between San Jose ard 
Sant.a cruz, ard I vas anazed at all the activity. 

In assuming the duties of support and 11arketlng, 
as well as those of manufacturing, Victor, in 
Scotts Valley, has under9one a very rapid 
expansion. They have expanded into three 
building&, and are currently constructing wore 
space. While all of this cannot help but be 
S0<!1Nutt dlsr'-"t!ve, Victor has plamed ahead for 
it an:! appears to be keeping cloee pace. 

the Victor P,ilosoitiY _,, to be to do as 11uch as 
possible with as few people as possible. '!1l!s Is 
aeant to insure CJOOd intr~psny cx•u..nication 
an:! avoid the bureaucratic q._I re. Nh!le this is 
a desirable goal, I .., aJre that it has had some 
effect on the delivery of -product and the 
dispensing of inforaation. Ko~ver, Victor is 
approachirq its goal of gettirq infomatiai to its 
dealers in a timely manner. 1he Victor Soft'tllllre 
Status birder (~ich is hot off the press) is an 
example of tneir strategy. nt is binder, al~ with 
its 1nonthly ~ates, vill keep dealers current on 
the status of Victor 90ftwe1re prodocts. 

The districts are proceeding as rapidly as 
possible to st.a(f their local tedvtical Q41POrt 
pos itions. This prob!.,. is la<qely one of firding 

qualified people (we all know I-ow difficult that 
is). Prospective applicants are bcoUjht to SCotts 
Valley for extensive interv iewirq, after ""ich a 
reoomaen:l•tion is made to the district, as to the 
applic•nt..s qualifications. Aqain, the plan la 
a:>und, but takes time . 

In order to inaintain the future COC1petence of 
dealers and staff In the faoe of rapidly charging 
technolo9y and applications, Victor will 
e&tabliSl, this year, a trainirq institute located 
in San Louis Obispo, california. 'the idea is to 
prOYide a way to keep staff, dealers, an::! possibly 
users, and third party vendors , up to date 
technically. 

Th ere are also plans t:o set ~ a -pc conversion• 
school. Thi s school will provide third party 
software ven:k>rs with the necessary trainirq, so 
that they can convert progrM1S originally designed 
for the IBll/PC, expanding them to fully utilize 
the unique features of the Victor 9000. 

'ttle 9000 was designed as a • soft• t.ooled comp.iter, 
so that it could meet the varied needs of the 
international marketplace. It is Victor•s desire 
that software, converted or designed to nn on the 
9000, be apropos for international distribution. 
This requires intimate koowled:)e of the 9000 as 
well as foreign comp.Jter usage t'lethodologies. It 
is the ai11 of the above schools to prOYide this 
knowledge. 

All i n all, I was moch encouraged by my visit to 
Scotts Valley . I was treated as an ally, not an 
interloper. There seems to be a 9enuine 
willingness to provide us with whatever 
inforNtion we feel is needed by our readers . they 
realize that we a 11 aspire to the same goal 
-success for the Victor 9000. 

Victor has c!-osen to bite-the-bullet in the short 
term, to insure long term success in its support 
areas .. This has led to a feeling of abandonnent by 
some o( those not close to the situation. It is 
not the case. 'l1le work being done by the people at 
Sc otts Valley will be comirq to fruition in the 
near future, and I am sure that we wil l all be 
satisfied with the results . Additi onally, they 
realize tha t it can never be a go-it-alone 
situation .. There must always be feedback .. nils 
volition to listen and assist, will only bdrq us 
more quickly to our corrmon goal. 

Janes H. Lesher 
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Computer Aided Drafting Sy.t-

Wlile I was in rorthern California, I alao peild a 
visit to the Sun-flex Canpony - the people who 
make the anti-glare scrl!en for the Victor 9000 as 
we 11 as most other CRT ' s. They a re the world's 
leading manufacturer of that type of eq..ilpment. 

The reason l stopped by was to see a 
demonstration of the new high resolution graphics 
package they have specially designed for use with 
the 9000. 'ltle P3Ckaqe consists of two comp::ments. 
The first ls the TOJCHPll' System. It canprlses a 
transparent, on-screen digitizing mesh that 
replaces the normal anti-glare screen on the 
9000's CRT, a pointing stylus equipped with a 
replaceable elastaner tip, ard a microprocessor 
driven, intelligent controller card, that pllS;IS 
into one of the 9000's internal expo.ns ion slots. 
The system works by alternately establish!~ a 
horizontal ard vertical electric field across the 
surface of the mesh and then measuring the 
voltage at the point of contact with the styloo. 
The controlle r u ses this measurement to 
interpolate an ac t ual X,Y coordinate pair, 
compensat ing automatically for any minor screen 
distortions. The controller generates 15 X,Y 
pairs per second . 'ttle system has the capability 
of resolving 8000 points In both the X and Y 
directions , rnore than enough to resolve one pixel 
on the screen. 

The second component of the graphics package is 
AutoCAD, a two-dimensional computer-aided 
drafting softwa r e package . AutoCAD is a well 
proven product originally developed by A.utoDesk, 
Incorporated, for Z-80 based comp..1ters. It acts 
like a word-processor for drawirgs. The user can 
make drawings from simple components such as 
lines {of any width), circles, aces, and 
solid-filled areas. 'Itlese drawings can be stored 
on disk arrl in turn may be use:I as canponents of 
other drawings . This featu re gives the AutoCAD 
user the ability to create , ard then select fran, 
customized parts libraries of the items most 
often used in his drawirgs. Custan menus can also 
be created to further simplify the drawing 
process. 

AutoCAD also has a full bidirectional zoetn 
capability, with a ratio of over one inillion to 
one between the largest and smallest objects . 
Objects may be aligned to grid boundaries, or 
forced to r1i1 veritcally or OOrizontally only. !.-'> 
to 127 layers and colors may be used, allowirg 
selective viewing or plotting of drawings, as if 
on transparent overlays. A variety of plotters 
are supported. '!be r:ackage req.Jires a Victor 9000 
with 256K of ran. 

As can probably be surmised , I 'flaS very impcessed 
with the Sun-Flex package. But I haven't 

rn•ntJ oned one of its enost l•presslve p:>inta1 a 
s<qgested retell price of less than $1800.00. 'ltlO 
price-perfomMCe ratio of this pcoduct ultea lt 
one of the best. 

Sun-Flex plans to provide dealer training and 
sales support for the packaqe. Hore infocmation 
can be obtained by wr iting or calling: 

sun-Flex CcrnJl«ly , Inc. 
20 Pimentel O:>urt 
-•to, CA 94947 

(415) 883-1221 

Statistics Padcaqe 

We rece ivtd infonnation in the Nil concerning a 
comprehensive statistics package aoon to be 
available for the Vi c tor 9000 running ooder 
CP/M-66. The program incorporates ., interpretive 
com111and pr-ocessor that allows the user to 
interactively perfonn such procedures as analysis 
of variance, chi-square correlations, cross 
tabulations, multiple reqressions, ard aore. All 
functions can also be per-fonaed in batch mode, 
making it easy to do repeated analyses on 
different data sets. f'urt.her infonution may be 
obtelned frQll: 

Anderson-Bell 
5336 S. Crocker St. 

Littleton, a>, 80120. 
(303) 794-7509 ' 

Memocy Boards 

Computer Techno logy Innovations, suppliers of 
add-on pcoducts for the IBM/PC, are now offerin; 
a series of 1nemory expansion boards designed 
specifically for the Victor 9000. 

V91-128C 128K Canplete memory board 
V91-l28X l28K l'leroory board (expondable to 384K) 
V91-256X 256K Memory board (expondable to 3841<) 
V91-384C 384K Complete menory board 

Prices for these boards are a.s follow;: 

~lty: 
W1=I20C 
V91-128X 
V91-256X 
V91-384C 

l 
315.oo 
350. 00 
650.00 
899.00 

2-10 
299.00 
325.00 
575.00 
799.00 

11-50 
2~ 
299.00 
499.00 
699.00 

'l1lese boards are currently ln sta:k at: 

Olm!>Jter Tednology Innovations 
1037 North Fa I rooks 1"1emie 

s..>nyvale, CA 94086 
(400) 745-0180 

CBANNEL 9000 

9742 Harcus Lane, Tu j lllga, CA 91042 
(213) 352-6443 

James M. Lesher, Frl 1 t.or 
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ln'a •nd OUt'a of 1/0 

The Victor 9000 hoa a qood mix of input/output 
port.a, prOYldlllCJ for • wide range of interface 
RH!thod& and pr-otocols. In this lasues bJtorial, w 
discuss the basic hardware features and the llK>re 
conman interface meth::>ds . We al9.'.> disclJSS a:xne of 
the software aspects of the various input/output 
snethods available. 

Serial Pol"ts 

The 9000's t'fiO serial port.s are configured at the 
connectors as RS232C DTE type cl rcui ts. RS232C 
refers to a stanlard published by the Electronic 
Industries Association {EIA.) relating to the 
interconnection of equipnent that corrmunicates 
serially. DI'E stands for Delta Terminal fl:lulpnent, 
and generally r-efers to CRT tennlnals, printers, 
and in our case, the Victor 9000. DrE devices are 
usually connected to Data Comnunlcatlon Equlp11ent 
(DCE), such as modems. To facilitate these 
interconnections, the standard defines the 
circuits such that a DrE device is c:::orv-.ected to a 
DCE device by using a cable where there is a 
one-to-one correspondence between the pins on 
either erd. 

While the EIA standard does not spec1 fy a 
particular type of connector to be used for 
interconnection, the de facto irrlustry standard has 
becane what is referred to as a subniniature •o• 
type connector. There is no strong conformity 
amorg equipnent 1nanufacturers, h:>wever, as to the 
usage of male or female CX>f'VleCtors, or even as to 
wh id'l devices use DTE or OCE interfaces. 

nie followirg table lists the signals an:l pins for 
the 9000's serial port A and 8 DTE connectors 
(shoW'l oonnected to on arbitrary OCE device) "1lch 
ooofot111 to the RS232C stardard : 

~<---->ix; Prot~~k1 
Gro..00 

2 > 2 Transmitted Doto 
3 < 3 Received Data 
4 > 4 Reqlest to 5erd 
5 < 5 Clear to Seoo 
6 < 6 Dato Set Ready 
7 <----> 7 Signal Growld 
8 < 8 Recvd.Une Signal Det. 

15 < 15 xmission Signal Tlmirg 
17 < 17 Reoeiver Siqnal Timin:J 
20 > 20 Data Terminal Rea:ly 
22 < 22 Rlrg Indicator 
24 > 24 Tronsnlt Signal Tlmirg 

llulti-Protocol Serial Controller 
Serial comunication is controlled by a device 
called o !tllti-Prot:ocol Serial O>ntroller (MPSC). 
This devioe is .-i Intel 8274 or a NF.X: uK>-7201. It 
1& be)'Qfld the scope of this new;;;letter (and space 
available) to qive a canplete descriptioo of the 
MPSC. 'the int.eC"ested usef" is referred to the Na: 
and Intel data sheets and application notes. We 
will, h>~er, 11ention a few items -..hich may not 
be contained or evident in the data sheets. 

"nle MPSC ls aapped into the menory spaice rathef" 
than the IiO space of the 8088 processor (as are 
all of the 9000's peripheral devices). 1'l.e 
register addresses of the MPSC are as follo"'6: 

Reqioter 
iiO"rtACl•ta 
Port 8 data 
Port A C011111a"1 
Port B cornnand 

Address 
EOOO:lXi40 
E000:004l 
E000:0042 
E000:0043 

Because the 1 nterrupt output of the MPSC is 
connected t o a 82S9A type interr~t controller, 
Write Reqister 2 (WR2) of Port A should be 
pC"oqranvned using the followil'l1 bit ptttern (X's 
irrlicate •don1 t care• values) : 

ltSb Lsb 
XOOlOXXX 

If intern~t operation ls used with the '4>SC, the 
MPSC should be programmed for the 
Status-Affects-Vect:or mode. 'Itle intern41t service 
routine w:>uld then examine Read Re;' ister 2 (RR2) 
of Poet B to determine Wlat MPSC corrlition caused 
the interrupt. After the interrupt is serviced, 
the End-of-Interrupt (EOI) convnand should be 
written to the MPSC's Port A command reqister, 
reqardless of "1ich p:>rt caused the lnterr'-"t. 

The Intern~ output of the MPSC Is connected to 
Interr'-"t Req.Jest l (IRl) of the 8259A interr'-"t 
controller. (The base address of the 8259A is 
EOOO: 0000.) The interrupt vecto r foe IRl is at 
address 0000:0104 for HS-DOS, and at address 
0000: 0044 for CP/H. '11le DH vector ls currently 
not used or Initialized by either MS-006 or CP/M. 

Asynchronous c:c-aooication 
For asynchron::ius comnunication (which is tX>W the 
MPSC is configured by the 9000's BIOS on reset), 
RS232C connector pins l thru 8 ord p in 20 ore the 
pins that are generally used. Wlen (X>rts A arrl B 
are initialized by the BI<l5, pin 5 is enabled to 
control transmission of data on pin 2, arxJ pin 8 
control s reception of data on pin 3. 11lis 1neans 
that pin 5 n.tSt have a p:>si tive voltage on it or 
no data will be sent from the 9000 on pin 2. 
Likewise, pin 8 nJSt have a p:>sitlve voltage on it 
or no data will be received on pin 3. '11lis allows 
relatively slow devices such as printe rs to 
•throttle• the 9000 so that data is not lost. 

Auxiliary Sl9nols 
Not all of the RS232C slqnal inputs are available 
by read in::i the HPSC reg lstef"S. 'I1le aux 11 iary 
siqnals are brou:;,ht in throt.gh I/O register A on 
one of the 6522 VI>.s (VIA2) • VIA2 is also me111<>ry 
mopped "'1d has its base a:ldress at !:BOO: 0040. Its 
port A reqister is at addresa E800 : 004l. In 
addition to being the source of the auxiliary 
siqnals, two bits of this register are used to 
control the selection of the internal o r external 
bat.d rate clocks. The bit assignnents for the VIA 
port are: 

-1-

Bit 
0 

l 
2 
3 
4 
5 
6 
7 

;!;r:: A Clock Select 
serial B Clock Select 
Port A Rirq Indicator 
Port " Data Set Rea:ly 
Port B Rirq IrxHcator 
Port 8 Data Set Rea:ly 
Keyboard 03ta Inp.it 
vertical Signal Input 

(O•lnternal) 
(0-internal) 



• 

• 

• 

Baud Rat .. 
nie baud rate clock for the MPSC can be either 
internal or external to the 9000. The internal 
baud rate clock le an 8253 Programn5'le Interval 
Ti.-.er. 1'te ecternal baOO rate clocks cane fran the 
RS232C comectora. 

For the internal baud rate clocks, COlllter O of 
the 8253 ls used for the Port A baOO rate clock 
and counter l ls used for the Port B baud rate 
clock. The input to oounters O and l is a 1. 25 MHz 
signal \itl ich is dividOO doW"I by the OO\Xlters to 
give the appropriate clock ra.te. The 8253 is 
programmed for Mode 3 operation (square wave 
output). '111e 8253 registers are memory mapped at 
these locations: 

~ 
Counter O 
Cotnter l 
Counter 2 
flibde W:>rd 

Address 
E000,0020 
E000,0021 
E000d)()22 
E000,0023 

The divisors for the comooo baW rates are given 
in the followirg table: 

BaOO Rate 
--300-

600 
1200 
2400 
4800 
9600 

19200 

Low~ 
04h 
82h 
4lh 
2lh 
lOh 
OOh 
04h 

~~ 
Olh 
OOh 
OOh 
OOh 
OOh 
OOh 
OOh 

To charlJe the baOO rate for p:>rt A to 9600 baOO, 
you would execute the fo I l o wing instruction 
sequence: 

KN AX,OEOOOH ;set I/O base a::ldress 
't"C1'.J ES,AX 
w::N BX, 0020H ;set 8253 offset 
""1V BY"nl Pm ES' 3 [BX) , 3611 ; load ctr 0 mode 
l'l:N BYJ'E Pm ES'O[BXJ,OOH ;least sig. byte 
pr.()V B'ttt PIR ES:O [BXj, OCli ;most sig. byte 

'nle external baud rate clocks come from pins 15 
and 17 on the RS232C connectors. Pin 15 is 
external transmit baud cate clock arw:J pin 17 is 
the e<ternal receive baud rate clock. 'Itlese clock 
inputs ace generally used only with high-speed 
synchrorou.s modems. 

'111e switching between internal aryj external baud 
rate clocks is done through the settin] of two 
output signals of a 6522 VIA, VIA2 (see Auxiliary 
Signals). 1be current state of these bit settirqs 
can be determined by readirg the VIA register. fbr 
example, if you wanted to charge only port A to 
external clocks, ~u wuld execute the followirg 
instruction sequence: 

P'CN AX, OE800H 
't"C1'.J ES,AX 
t'l:N BX,0041H 
l'l:N AL, ES' [BX] 
rn >.I.,OlH 
l'l:N ES' [BX) ,"1. 

; load I/O base a:Jdress 

; load register offset 
;get current state 
;force bit 0 to 1 
;output new state 

The above sequence maintains register bit l's 
previous state. Also, storing to bits that are 
prog ramned as inp.Jts has no effect. 

&sternal Par-•llel Por-t 

The parallel port on th• back of the 9000 was 
designed to be uaed a1 either • Centronic& or 
!EE!:-488 type port. Slnoo It .,.. probably a&Blllled 
that the Centronic• usage wuld be 1n0re mnmon, 
the connector arr:! pin-out were chosen to conform 
directly ID that type of Interface. For IEEE~88 
usage, a special adaptor cable must be used. 

The port Is controlled primarily by one 6522 VIA 
(VIA!, base address £800 : 0020), with a few signals 
going ID another 6522 (VlA2). 1he port signals are 
buffered using bus transceivers designed for 
lEEE-488 Coftlpatlbll lty (75160 • 75161). The 
transceivers are wired in such a way that, in the 
IEEE-488 mode, the 9000 must be the controller 
(ard the only controller) on the buss. 

The direction of most of the &ignals on the 
connector are controlled by the state of the 
VIA2-PB2 output. 'ttle table below gives, for each 
pin of the connector, the source and direction 
wl th r8!jard ID the output of VIA1-PB2. It should 
be noted that for a VIA.2-PB2 low output, the 
direction of pin 15 Is controlled by the output of 
VIA1-PB3 (pin 35). If the output of VIA1-PB3 Is 
low, pin 15 is an output, otherwise it is an 
input . 

V!A2-PB2 
Pin L H Sigil~ 
1 I 0 -PBO, VIA2-<:A2 

2 I 0 VIAl-PAO 
3 I 0 VIAl-PAI 
4 I 0 VIA1-PA2 
5 I 0 VIAl-PA.3 
6 I 0 VIA1-PA4 
7 I 0 VIA1-PA5 
8 I 0 VIA1-PA6 
9 I 0 VIA1-PA7 

10 0 I VIAl -PB6, VIAl -Oil 
11 I 0 VIAi-PBS, VIA2-C>.2 
12 N/C 
13 0 VIA1-PB7, VIA1-<:A2 
14 N/C or CNl 
15 I/O 0 V!Al-PBl 
16 CNl 
17 CH!\SSIS elm 
18 N/C 
1~29 - QID 

30-31 - N/C 
32 TIED TD PIN 13 
33 CNl 
34 0 0 VIA1-PB2 
35 0 0 VIA1-PB3 
36 0 0 Vll'1-PB4 

Care sh:>uld be taken when configurirg the port, to 
make sure that there are no driver conflicts 
between the VIAs and the transceivers. In other 
words, if signals are tD be chan;Jed from outputs 
to inputs, change the VIA' s direction before 
changing the transceivers direction. If signals 
are to be charged fran inputs to outputs, charge 
the transceivers direction first, then change the 
VIA's direction. 

The connector on the back of the 9000 is Wiat is 
termed a ribtx>o-style connector .. This name lea:Js 
to a lot of confusion. One usually reqards the 
word •ribbon• to refer to the flat, 

-2-
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111ul t i -corduc tor c nble -- ribbon cable . In this 
case , M i..ever , the word ribOOn ref era tD t.he plna 
of the co nne c tor ...,hi c h nre formed from flat 
•rtbbons• o f meta l. The confusio n reaches ita 
height when o ne discovers that there are 
r ibbo n-style connectors made to terminate to 
ribbon cable. 

Cent('onics Interface 
'M1e Cent r onlcs Interface , as implemented on the 
9000 , is a very simple, 8-bit, parallel, data 
transfe r protocol . E.ssentially, all that ls done 
t o send a byte i s t o make sure the printer is 
o n- 11 ne and not busy, place the data o n the 
interface data 1 ines, a rrl strobe the pdnter. '"1e 
BUSY and ~-LINE signal s are high tcue. 'I1le D'.TA 
smt'.EE is a low qoirq pul se. 

The c urrent 9000 BIOS programs confiqure the 
VIA-PBO output high and use only the following 
pins for data transfer: 

Pin Signal 
T Oota Strobe (OJtput) 

2 Data l (I.SB) 
3 Data 2 
4 Data 3 
5 Data 4 (All data are outputs) 
6 Data 5 
7 Data 6 
8 Data 7 
9 Data 8 (MSB) 

11 Pr i nter Busy (Input) 
13 Printer 01-Llne (Input) 

I!Kf:-488 (GPIB) Interf4Ce 
The operation of IEEE-488 is far too complex to 
discuss in the context of this newsletter. We 
will, however, discuss some items relating to 
Victor's perrl l rg release of its IEtt-488 driver. 

nie interface connector on the back of the 9000 is 
n o t configured for sta ndard IEEE - 488 
interconnection. 1he standard IEE:E-488 oormector 
i s a 24 pin, r ibbon-s tyle connector. The table 
below shows h:iw to wire an OOaptor cable to allov 
connec t i on of IEEE-488 devices to the 9000. In 
addition , pins 18 - 24 on the IEEE-488 oonnector 
should be wire:l to the GND pins on the Victor 9000 
connector. 

9000 IEEE-488 Signal 
- 1- ~ r:AV 

2 DID 1 
3 DIO 2 
4 010 3 
5 4 DlO 4 
6 13 DID 5 
7 14 DlO 6 
s 15 DIO 7 
9 16 DIO B 

10 7 NRFO 
11 10 SRQ 
13 8 tO'\C 
15 5 EOI 
17 12 SHIELD 
34 17 RD/ 
35 II AW 
36 9 rn:: 

1'1e !EEE-488 driver will be Incorporated Into the 
BIOS at system generation tltne, insteai of the 
Centronl cs driver. 1lle driver f1S1Ctions will be 
controlled by &ending the appro printe ESCAPE 
sequences to the drl ver. A.s IMl"lt toned above, the 
9000 must be the only controller on the buss, and 
will not p1ss oontrol to any other device • 

User Port 

11le Victor 9000 provides an internal parallel port 
accessible through a SO pin ri bbon cable type 
connector. nie connec tor is wired to a 6S22 VJ.A 
(VIA3) that I& memory 11appe:l with a base address 
of EBOO: 0080. All of the functions of VJ.A) are 
available with the exception of Timer 1 ard outp.Jt 
PB7, whi c h are used for the COOEC clock (audio 
output). The configuration of the port CON"M!!Ctor 
ls given below: 

Pin ~ Pin ~lr~.TS T VOLTS 2 
3 N/C 4 N/C 
5 +12 VOLTS 6 +12 VOL'TS 
7 i5 VOLTS 8 i5 WC.TS 
9 M/C 10 LIGlll' PEN IN 
ll GNO 12 CAl 
lJ Giil 14 CA2 
15 GNO 16 PAO 
17 Giil 18 PA! 
19 GND 20 PA2 
21 Giil 22 PAJ 
23 Qm 24 PA4 
25 Giil 26 PAS 
27 GND 28 PA6 
29 Giil JO PA7 
31 GND 32 PBO 
33 Giil 34 PBl 
35 GND l6 PB2 
J7 GMl 38 PB3 
39 GND 40 PB4 
41 Giil 42 PBS 
43 GND 44 PB6 
45 GMl 46 PB7 (Codec) 
47 QID 48 CB! 
49 GMl so C82 

While the usual method of att.aching to the user 
port is by usirg a ribbon cable aro connector, I 
have found anothe r '"'Y that allo16 the phqglng of 
a small circuit board directly into the connector. 
AP Products Inc. of Mentor, Ohio, makes a 
connector (put m.mber 922576-50) lntende:l to be 
used to attach two ribbon cables to one header. 
Ho wever, thi s connector can be soldered t o a 
circuit board and used to connect the c i rcuit 
board to the user port. care lflust be t.aken W"ith 
the size of the circuit b:>ard tx> insure that it 
does not hit the di s k unit s uppor t bracket 
directly over the user port OOl'VleC'tor . This limits 
board height to atX>ut l.9 inches. 

I used this 1nethod for the design of a board to 
connect a daisy-wheel printer with a parallel 
interface to the 9000. en a board L 9 inches high 
ard 2. 7 inches wide , I was able to get four 20-pin 
res, a r es i s tor pack, a 50 pin ribbon cable 
connecto r, and the AP Products connector. 
Oesignirq the interface this way was cons iderably 
les.s expensive than usirg an expansion buss lx>ard . 
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De-vice Drivers 

Now that we have discussed the hardWJre aspects of 
I/O, ta seens appropriate to give attention to the 
software aspects, I.e. device drivers. But first 
we should define the concept o( logical and 
pllyslcal devices. 

A loqical device ls a gene ralization of a ~yslcal 
mechanism that perf.o rms a particular function. 
Printers, whi c h pe r form the function of 
transf e rring elec tronic data to paper, are 
c ommonly relerred t o as listing devices. By our 
deflnlticri, a listJrq device ls a lOJical device, 
since it doesn 't refer to a particular type of 
printer. A Oiablo 630, on the other han:J, is a 
physic al device. 

MS-DOS ard CP/M define four logical devices that 
they direct ly suppo rt . The first is the cc.ISOl.£ 
device, the pr i nclpal inte ractive device for 
corrmunicati on with the operator. Secorw:t is the 
LIST device , the device to \lotlich hard COP/ output 
is usually sent. The last two ace the AUXILJMY 
INPL'T and AUXILIARY OtrrPUT devices which are 
non-descript input and output devices that are 
usually user defined. (An example of an MJXILIAAY 
OUTP\JT dev tee would be a secon:! printer.) 

Harrl~re iOOepeOOent s:>ft'Nare nrming lJ"X!er MS-005 
or CP/H (meanirq ooftware that does rot deperrl on 
the specific features of a given computer) 
perfo r11lS cJll I/O via these lCX]ical devices. The 
p r ogram does not know, o r care, about the ltetual 
source or destination of its corrmunications. The 
c01:nputer ope rator connects the desired physical 
devices to the computer and then tells the 
operating system (1'5-00S o r CP/M) ""11ch P,ysical 
device to associate with each lCXJical device. 

However, manufacturers do not know for certain 
what make, or even wtiat t~, of r;tiysical device 
will be comected to their oomp.Jters. Since they 
cb krow what prwisions they have made to connect 
external devices to their oomp_Jters, meaning I/O 
ports, they have taken to referrirg t.o t.hese I/O 
ports as the physical devices , rather than the 
mechanisn.s to \olhich they are attache:I. 

In addition, the software that drives the I/O 
port, the device driver, is considered t.o be a 
part of the physical device. Some manufacturers 
provide more than one physical device that all 
actually use the same I/O JX>rt, but incorporate 
different driver 9:'.>ftware. This ts useful in the 
situation, for exanple, W'le re sometimes a printer 
that requires hardware harrlshakirg ts used on a 
port, and at other times a printer that req.Jlres 
software hardshaktng is attached t.o the same port. 
By cha nging the logical to physical device 
assigrrnent, the softwa re that drives the port is 
c hanged. (This concept is not c urrently 
implemented with MS-DOS or CP/M for the Victor 
9000.) 

IOBYTE 
Each of the four loq teal elev ices ment loned above, 
can be associated wt th one of four physical 
devices. Not all r.Oysical devices can be assigned 
to a qiven l<XJical device. The table below gives 
the names of the physical dev ices that ca n be 
associated with each loqical device. Where the 

CP/M nmnes differ from the KHXli narne:s, the CP/M 
names are given tn parentheses. 

Lo<j !col l'llyslcal 
Device Dev tees 
~ '!TY CRT S.0.T OCJ 
AUXIN (l'.XI or ROO) TrY P'm ~l ~2 

MJXOOI' ( l'.XO or PIR<) '!TY PTP UPI UP2 
LSr '!TY CR!' LPT lLl 

'n'le followirg table describes the {i1ysical devices 
that are c urrently implEmented on the 9000. 

l'llyslcol 
Device Description 

an' Keyboard input I an' d !splay output 
'!TY serial port A 
LPT External parallel port (Centronics) 
ULl serial port B 
&.T Input fr<JTI AIJXIN I output to !SI' 

The current state of the logical to physical 
d~ ice assigr'ltlents ls kept in a byte in systen 
memory called the IOBYTE. '!he ICJIYl'E Is divided 
into four two-bit fields, one field for each 
logical device. The value of a field (0-3) 
lrdicotes which physical device Is assigned to !ts 
corresponding logical device. The field 
definitions are outlined below. 

<nl (Bits£& 
0 - 1T'i 
l - CRT 
2 - BAT 
3 - OCl 

~(Bits~ 
0 - TTY 
1 - PrP 
2 - UP! 
3 - lP2 

AIJXlN (8 l ts !.,11. 
~m-

l - P'm 
2 - LIU 
3 - UR2 

!SI' (Bits~ 
0 - '!TY 
l - CRT 
2 - LPT 
3 - lLl 

It ls possible to examine ard set the ICJIYl'E by 
using the STAT utility under CP/M or the SETIO 
utility under "'5-00S. It ls also possible to 
examine ard set the ICBY'!E !ran o program by using 
one of the followirq sequences. 

CP/M rea:l ICBYTE into register al 

P'l:N DX, CFFSET Pill 
P'CN CL, SO 
INT 224 

; load puameter offset 
;direct blos coll fn 
;CP/M bios lnterr1.4>t 

PBJ !JI 19 
PB2 Doi 0 

;get IOOYI'E flJlCtlon 
;ex Ce:J ister 

PB3 Doi 0 ;dx register 

CP/M set ICB'n'E fran register ol 

w::N AH, 0 
flOV PB2,AX 
f'CN DX,CFFSET PBl 
P'CN CL, SO 

;zero ~r byte of \old 
; set ICBYTE in pann blk 
; load p:.'!lrameter offset 
;direct bias call fn 
;CP/M bias interr1.4't IllT 224 

PB! !JI 20 
PB2 Doi 0 
PB3 Doi 0 
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1 ~-000 9et ICllYl'E Ix> r«J l•ter al 

PB! °" 

AX,1.E 
ES,AA 
BX,PSl 
AX,16 
223 
AX,PBl 

1set ES to data ~t 

;get offset of r.eram block 
;9et ICllYl'E fin:tlon 
;Victor super bios intern~t 
;9et !CllYl'E to al (0 Ix> oh) 

;panrneter passlrg area 

H&-OlS set IOOYrE from register al 

KN AH,O ;set upper byte to o 
Mt:N PSl,AX ;set ICBYl'E In p> rom block 
Mt:N AX,1.E ;set ES tn data sec;Jnent 
t'r:N ES,AX 
LEA BX,l'Sl 1qet offset of param block 
KN AX,17 ;set ICBllTE fooctlon 
INT 223 ;Victor super bios interr1.4>t 

PB! °" 0 ;parameter passh-r:J area 

custom Device Delvers 

llotlce: 
In preparing the following section, it was 
d iSCOV"ered that sane of the features mentioned did 
not work, or contained bugs. Specifically, 
function S for the List Vector ard Console vector 
calls does not work because the BX register is 
clobbered by the BIOS code, and the •pass-on• 
feature passes on one character too many {the 
extra character is meaningless). Viet.or has stated 
that since these are lrldocunented features of the 
BIOS, they are not directly supported except as 
they pertain to Victor programs. 'nlerefore, the 
llkelyhood of the bt.gs belrq fixed is snail. It Is 
also probable that the implementation of these 
features will change in future operating system 
releases, but the basic concepts will renain. We 
decided to include the discussion of these 
features anyway, in case the ~s are fixed, and 
as information t.o users wtx:i might have wanted to 
use these features. 

At s:>metime it may be required to attach the 9000 
to a device that is not compatible with the 
standard device drivers supplied by Victor. This 
was the case when I pluqqed my old Diablo 1620 
into one of the 9000's serial ports. P1y Dlablo 
does not support hardware harrlshaking, arrl usirq 
the Victor driver, I was forced to rU\ at 300 bau.n 
or lose data. Because of this , I decided to write 
my own device driver that would support the 
Diablo's ETX//ICK software protocol. 

It turns out that there are two ways of 
incorporating a different device driver into the 
9000 system . 1he first , "*1ich is only viable for 
MS-CXS, involves writing a replacement module for 
the standard one supplied by Victor as part of 
their system generation program . The sysqen 
proqral'I uses P'lS-LlNK to combine pre-assembled 
mcdules to form the MS-CXE systen file. By wr itirq 
a new module and dlang ing the linker COl\'mclf'd file 
to cause the linker to load the new module instead 
of the standard one , it is possible to create a 
system disk incorporating the new d river. 'Miis 
task requires an intimate knowledge of the 9000 

BIOS ond should only be •tteinpted by experienced 
systan progrMmers. 

f'ortooately , the aecoOO method is someWlat easier. 
The 9000 BIOS routes all calls to the lSl' device 
thro~h a long vectDr stored ln l\emory. The BIC6 
alSJ prOJides a simple method by which to ex.wnine 
or char¥Je this vectnr. A device driver written to 
use this secon::I method is a CCJot or om file that 
consists of two parts. '11le first part is the 
initialization section, which configures the port 
hardwue, changes the list vector to JX>int to the 
new list driver entry point, arrl then exits to the 
system, leaving the ioodule permanently resident in 
memory. The second part is the device driver 
itself. 'nle nodule will remain a.s the new device 
driver until the system is reset. 

The second method is the method I used to 
ilnplernent ny Oiablo driver. 1tie driver for fltS-[Q) 
Is &hoWl In Ustlrq 1. 1he CP/M driver Is similar 
to the ~-000 driver except for Initialization and 
differences In the assemblers. 1he lnltlall:z:atlon 
p>rt of the driver for CP/PI la 8""'"' In Llstlnq 2. 
'I11e CP/M driver has a some-W\at a:>re a::11nplicated 
int ti al i zation sec ti en because there is no d 1 rect 
way to make a program permanent in memory. Even 
though a proqrall tenninates, leaving itself 
resident, a O>n"ROC.< entered by the operator can 
cause the program's inenory to be deallocated. 

List Vector 
Before doing an indirect long call thro~h the 
list vector, the BIOS sets the "-X register to 
iOO icate the flnction to be perfonned. 

AX Function 
0 Get data from list device 

l Sen::I data to list device 
2 Get list deY Ice Input status 
3 Get 1 ist device output status 
4 Get list device inp..1t vect.or 
5 Set list device input vector 

Dato to be output Is p>ssed In the CL reqlster and 
input in the AL req ister . Status is returned in 
the AL register (0()) is busy or no data ready, En. 
Is not busy or data woitinq). 

nie list device inpit vector (fLnCtions 4 and 5) 
ls a long vector containing the address of the 
list device inp.Jt routine. 1he staOOard 8105 does 
not prOYide an input routine for the list driver 
and this vector p:>ints to a null subroutine that 
returns zero in the ~, BX, a.rrl ES registers. This 
vector can be used Wlen it is desi red to add an 
input routine for the list device , accessible 
through the standard list vector. wl trout chang irq 
the list device output routine. The list input 
vector is set from and returned in registers ES 
(sec;pnent) arrl BX {offset). 

Output to the lST device from MS-DOS or CP/M 
produces calls through the main list vector for 
functions l and 3 only (see above}. 1here is no 
way to get inpot from the LST device using 
stan::lard system calls . In order tD call the other 
functions, the user must make a B105 call to get 
the list •1ector and then do a long in::lirect call 
using the address obtained. An exzrnple of getting 
the list input status is given below: 
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t'OI AX,r6 
""1r/ f.S,AX 
LE>. BX, PS I 
P'f.N t\X,14 
INT 223 

i set ES to data segnent 

;set offset o f param block 
;get device vector function 
1Victor super bios lnterr1.4>t 

KJV A.X,2 ;get input status fUnc tion 
CALL ~o Pl'R lSTV ; ca ll throLCJh vector 

; the input status is in AL 

PSI Doi 
lSTV CD 

; l ist vector funct ion 
; li st vector is returned here 
; first word is offset 
; second 'lo()fd i s segment 

The foll.owirq code sequence is use:! to charqe the 
list vect.or: 

N<,C:S 
&5,N< 
BX,PSI 
N<,15 
223 

2 
LS1'0fl' 
l.STSEG 

Console Vector 

;set ES to data seqment 

;get offset of P>ram block 
;set device vector function 
;Victor super bios interr1.4>t 

; lis t vector function 
;rew list vector offset 
;ne'fi list vector seqment 

'Ille 9000's BIOS also provides a vector scheme for 
the console device (CCN) / sim ilar to that for the 
list device outlined above. 'lbis scheme is very 
useful for addirq functions to the keyboard or 
display. Fo r example, it is used by Victor to 
implement the calc ulato r program and graphics 
p;!ickage. 'Ihe console vector may be examined or set 
using the followirg routines: 

get console vector 

l'QI 
IOI 
LEA 
IOI 
INT 

PBI cw 
CON CD 

N<,C:S 
&5,N< 
BX,PBI 
N<,14 
223 

;set f.S to data segment 

;get param block offset 
;get device vect or function 
;Vic tor super BIOO interr1.4>t 

;console vector function 
; console vector returnOO here 
;first w:>rd is offset 
; secord word is segnent 

set oonsole vector 

"""' N<,C:S 
l'CN &5,N< 
LEA BX,PBI 
'1f:J'il AX,15 
INT 223 

PBl CW 
CW CCNlFF 
Doi CD<SEG 

; set ES to data segment 

;get i:aram block offset 
; set device vector function 
;Victo r super BIOS intern4>t 

;console vector function 
; rew console driver offset 
;new console driver segment 

As with the list driver, the M reg Isler is used 
t o i ndi cate the funct ion lD be performed by the 
conso le de Iver. 

/\JI. Function 
a Get data from oonsole (I.e. ke~rd) 

Serd data to console ( l.e. d !splay) 
Get console inp.at status 
Get console output status 
Get user defined console vect.or 
set user defined console vector 

Da ta to be output is possed in the CL regis ter ard 
in put in the AL register. Status is returned in 
the AL register (0~ is busy or no data ready, Ffl1 
is not busy or data waiting). 

The user defined console (UOC) vector (see 
functiol'\S 4 ' 5) is provided to allow a s!Japle 
method of awi tching between two the standard 
console drivers ('ITY ard CRr) ard a cust.t:m de iver. 
Setting the IOBYTE (see above) to 11ap the COO 
device to the U::l driver causes all oonaole I/0 to 
be routed through the UOC vector. 'Ibis redu::es 
swltchlrlJ betwe.n stardard ard custom driver to a 
simple and familiar process that can be done in 
comnard mode or urder progr• control. 

There is an additional feature provided in 
conj LWlCtlon wl th the use of the lllC vector. 'ttlls 
feature is knoWl as the pass-on feature. It allow; 
for the •passtn;a on• of ESCAPE aequences that are 
not part of the standard CRT driver. In other 
words, if thi! ~ driver det.emines that an EOC>.PE 
sequence it has receive:2 is not one that it was 
designed to recognize, the CllT driver will pass it 
on through the UOC vector to a secondary, or 
backg rourd, de i ver • 

Furthermore, the I.CC driver can cause a flag to be 
set so that it directly receives all data 
~nt to the fSCAP£ se<JJ<nce, preventing the 
data from going to tile CllT driver. lo!""1 the UOC 
driver decides it does oot need further data it 
causes the flaq to be reset, thus resi..mirq its 
background status. 'ttle flag ls set by the UDC 
driver returning a non-zero value in the AL 
register ...tlenever it is called. 1he flag is reset 
by the UOC driver returning zero in the AL 
register. 



replacement dlablo driver usirg etx/a:k protocol 

lo seq 
sloo• 
slodb 
sloca 
siocb 
ctcO 
etc! 
ctc2 
ctcctl 

equ 
eq.i 
equ 
eq.i 
equ 
equ 
eq.i 
equ 
eq.i 

OEOOOh 
40h 
4lh 
42h 
43h 
20h 
2lh 
22h 
23h 

; 1/o base iaddress 
;MPOC port offsets 

;8253 p:>rt offsets 

cseq seqment pJbl le 
assune 

o rg 
fcb db 

org 

pJbl le 

dbdlnlt proc 
mov 

so: 

sl: 

"""' mov 

"""' mov 
and 
mov 
anp 
jz 
anp 
jz 
jmp 

mov 

""" Int 

""" coll 
anp 
jnz 

""" mov 
Int 
xor 
Int 

mcN 

mov 

L!stlr<J l. 

cs :cs«q ,ds :cseg 

05Ch 
1 d~ (?) 
lOCll 

ctxllnlt 

near 
ax,cs 
ds ,aJC 
es,aJC 
byte ptr p:irtf, O 
ol,fcb+l 
ol ,OOfll 
okmsgl,al 
al, 'A' 
so 
al, 181 

• 
s9 

; use file name for port spec 
1 this o rg for CCM file 

1 lnl t ontry p:ilnt 

1ass1iT1e p:irt A 
19et port selection 
1make ~r case 
1put port in message 

;JX>rt A 

;skip if valld p:>rt 
; port selection error 

byte ptr p:>rtf ,OFFh 1select p::>rt 8 

be ,offset oldvec 
ax ,14 
223 
ax , 6 
dword ptr prtvec 
ax , OOlABh 
sl 
dx ,offset m9:Jl 
ah,9 
33 
ax ,ax 
33 

ax,cs 
vector+4, ax 

;get print vecto r 
; super bios call 
;test for alt driver 

;diablo drive installed 
1 not installed, cont inue 
;driver already installed 

;exit to system 

;store segment in ptrameter 
; posslrq block 

s2 : 

mov 
mov 
mov 
int 
mcN 

mov 
anp 
j nz 

es,ax 
bx,offset vector 
a:x,15 
223 
bK,loseg 
es,bx 
byte ptr p:>rtf ,O 
• 2 

1ard in ES for call to bios 
1g et parmneter blk address 
1set new device vecto r 
;super blos call 
;set print p:irt to 1200 booo 

;..tl ich port 

lnltlallze for p:>rt 1' 

mov byte ptr es :ctcctl,36h ;!nit p:>rt "to 1200 booo 
mov byte ptr es :ctcO , 4lh 
mov byte ptr es:ctcO,ro> 

mov 
rop 
rop 

byte ptr es: s ioca, 18h ; reset channel 
;wait aWiile 

nop 
rop 
t!"O.' byte ptr es :sloca ,4 1 l nlt 7201 
mov byte ptr es: s loca, 047h 1l6x clk,l stop,even parity 
mov byte ptr es:sloca,3 
mov byte ptr es:a1oca,04lh 1 rx enable 1 bi ts 
roov byte ptr es:sloca,S 
mov byte ptr es:sioca,OAN"I ; tx enable 7 bl ts 
mov byte ptr ee :sioca ,2 
mov byte ptr es 1sloca,OlCll 
!TOI" byte pt.r es:sioca,l 
mov byte ptr es :s ioca, OOCh :ro interrupts 
jmp s3 

initialize tor port B 

mov byte ptr es :ctcctl, 76h 1 lnl t p:irt s to 1200 booo 
mov byte ptr •1ctcl,4lh 
mov byte pt.r es :ctcl, OOh 

mov byte ptr es : alocti,l8h 
nop 
nop 
nop 
rop 
mov byte ptr es slocb,4 ;lnlt 7201 
mov byte ptr es slocti, 047h 
mov byte ptr es slocb ,3 
mov byte ptr es slocti, 04lh 
mcN byte ptr es s iocb,5 
mov byte ptr es slocti, OMh 

""" byte ptr es s loca, 2 
mov byte ptr es sloca,OlCll 
mov byte ptr es slocb,l 
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""" byte ptr es :s iod:>, OOCh ;no interrupts 

s3: lllOll ah,9 ;all ok message 
lea dx,okmsg 
Int 33 

"""' dx,offset erdall 
int 39 ;exit but remain resident 

s91 """' ah,9 ;invalid spec 
lea dx,I~ 
Int 33 

xor ax,ax 
Int 33 ;exit to system 

dlxlinlt endp 

list call witry point 

dbdent proc far 

dbdel: lllOll toc.,ioseq ;point to i/o base 

""" es,bx 
anp al ,3 1 test function Ollrlber 
jz dbdosx ;status check 
anp al ,l 
jz dbd ;print char 
anp al ,6 ; installatioo check? 
jnz dbde2 

""" ax ,<Dl.ABh ;return driver ID message 
ret 

dbdo2: xor al ,al ; return to caller 
dee al 
ret 

I see if we can output a byte and If so, do it 

dbd: call dbdos 1can we send ? 
or al ,al 
jz clxl ; loop If not 
anp byte ptr cs:portf,O ;wtilch port ? 
jnz dbdO ;sklp if port B 
mov es :sloda ,cl 1 serd char to port A 
jmp dbdl 

dbdO: """' es :siodb ,cl ;serd char to port B 

dbdl: lea bx ,cs : hscnt ;check char oount 
dee byte ptr cs: {bx] 
anp cl, OlBh 1sent esc 7 

al ,cs: {bx] 

Usting l, continued 

jnz dbd3 
anp al,2 
jnb dbd2 
DIOY byte ptr ca: {bx), 2 

dbd2: ret 

dbd3: or al ,al 
jnz dbd2 
lllOll byte ptr ca :dbdcts, l 
ret 

1 status check and haroshako routine 

dbd:>sx 1 call 
ret 

dbdent erdp 

dbd:>s 

; output status near procedure 

dbd:>s proc 
anp 
jnz 

near 
byte ptr ca:dbdcts,2 
dbdosl 

;skip if rot esc 
1 force 2 chars after esc 
;ok, more than 2 to <JO 
1make o:nlllt 2 

;rdy for handshake ? 
;exit if rot 
1 flao;i time for shake 

1 call status routine 

;wal tll'¥1 for ack ? 
; skip if rot 

1 DIUSt ""It for ack, check for incamnll'¥J char 

call db:lsta ; get port status 
and al ,Olh ;char rcvd ? 
jz dbdoab ;exit If r>0t 
call dbddta ;9et char 
and al,07fb ;strip porlty 
sub al ,06h ;sub ack 
jnz dbd:>ab 1not ack, exit 

"""' cs rdbdcts ,al ;clear flOCJ 
DIOY byte ptr cs: hacnt, 32 1 reset char a:iooter 

dbdosl1 call dbdsts ;9et status 
and al,04h 1 can we serd 7 
jz dbdoab ;no, exit 
mov al ,byto ptr cs : dbdcts 1 time to shake ? 
or al ,a.l 
jnz dbdoa2 ;yep, shake It 
dee al ; Indicate ready to send 
ret 

dbdoa2: Inc al ;Inc flao;i Ind lcatll'¥J etx 
mOY cs:dbdcta,al 
CUip byte ptr cs:portf, O ;wtilch port ? 
jnz dbdos3 ;skip if port B 
lllOll byte ptr es;alod•,Olh 1aerd etx to plrt A 
jmp dbdoab 1ex.it 

-8-• 
sent 

• 



mCN 

dl:dosb: xor 
ret 

byta ptr es:s!ocl>,03h 1 serd etx to port B 

al ,al ; !rdlcote busy 

; get p::>rt status to al 

dbdsts: onp 
jnz 
mCN 

ret 

dbdstl: m<N 

ret 

byte ptr cs:portf,O 
dt:dstl 
al ,es:sioca 

al ,es :siocb 

;which port ? 
: skip lf port B 
;get port A status 

1get port B status 

; get port data to al 

dbddta: cnp 
jnz 
mCN 

ret 

dbddtl: mCN 

ret 

dbdos erdp 

' data storage 

vector dw 
dw 
dw 

oldvec dw 
prtvec label 
pc to ff dw 
prts8<J dw 

hscnt db 
dbdcts db 
portf db 

okmsg db 
db 

okmsgl db 
msg l db 
!rrnsg db 

end all equ 
cseg erds 

end 

byte ptr cs:portf ,O ;which port 1 
dbddtl 
al ,es istoda 

al ,es :siodb 

2 
dbdent 
0 

2 
dword 
0 
0 

32 
0 
0 

; skip lf port B 
;get port A data 

;get port B data 

;new driver vector block 

;old driver vector block 

1handshake 001.r1ter 
;hardahok• floq 
;port .VB floq 

'Dloblo £TX/>CK protocol established ' 
'on port ' 
'Bat 1200 ba00. 1 ,0dh,Oah, 1$ 1 

'Diablo driver already installed.' ,07h,Odh,Oah,'S' 
'Irwalid port specificat1on.' ,07h,Odh,Oah,'$' 

dbd!n!t 

Li st i~ l, continued ... 
-9-



ropl-=-ent dlablo drlvec ualrq etJc/ eek protocol 

ioaeq - CECXla'I 11/o base addreu 
sloc!A - 4<ll 12701 port offMt. 
siodb - 4lh 
a!oca O<JJ 42h 
&iocb - 4Jh 
ctcO equ 20h 18253 port offset. 
ctcl - 2lh 
ctc2 - 22h 
ctcctl - 2Jh 
fc:t> - 5Ch 1flle name offset 

caaq 1 ••ll syste lllOdel 
OC<J lO<ll 

dbdlnlt: 

puah 
lllOY 

mov 
Int 

P>P 
lflCN 

sub 
mov 

lllOY 

mov 
lllOY 

mov 
mov 
Int 

.. 
dx,offaat pblk 
cl,SO 
224 .. 
ax,cs 
ax,.,.:l[bx) 
ea : 3[blc],ax 

ax,e& 
vector+4,ax 
es,ax 
t:ac:,offset vector 
ax,15 
223 

1direct blos call 
; to qet MRT pointer 
1CP/l4 call 

1 restore blos M9H1\t 
19et current ae;pn91t 
11U.b •tart ~ frcm current 
;store new r~ion lenqth 

;store 58CJ1lent in parsi1ter 
1passing block 
1W In ES for call to blos 
19et parameter bl.k addrea.a 
1aet naw device vector 
1supir bio& call 

flOI byte ptr 11>rtf, o JUSl.IDe ~rt A 1 set printer port to 1200 baud 

s : 

so: 

s l: 

'"""' al,.fcbH 19et port Mlection - al ,<Xlr!l 
,_ '.fflllr c.ue 

_. okaaql,al 1 put port In 11esaaqa 
aop al,'A' 
j• •0 1port A 
aop al, 'B' 
j• s 1sklp if valid 11>rt 
jlop 89 1 port Mlection error 

.,,., byte ptr P>rtf ,trl'h 1salect 11>rt B 

llOY toe ,offset oldvec 1 poraoter block .,,, ax:,14 1CJt1t print vector fn 
int 223 1 supor bioa call 

.,,., .... 6 1test for alt driver 
callf dword ptr prtvoc 1 call current delver 
Cllp ax ,CD!ABh 1diablo drive inatalled 7 
jn• sl 1 not inatalled, continue 

""" dx ,offMt uql 1drivor already Installed 
•av cl,9 , .. ~lllSCJ 
Int 224 1CP/M call 
xor ax,ax 1ait to systt11 
Int 224 1CP/M call (no ratum) 

in CP/ M, progr""5 cannot be •odo potaAnently ruldent ae In "5-DC6 
!l'ltering ·c causu the P<evlo.-ly allocated 111&DOry aroa to be 
daallocated. 1horaforo, wa l.,_j ou< prognm into hlt;ih lll&llOCY w 
then fool CP/M into thinking there I.a 1 ... 1MD0ry, ao that It does 
not a.1.-wrlte ouc prcr;ir•. (Sao CP/M--Oporatlrq Sys- Syste Guido, 
P"'l .. 48-51. 

'""" Int 
cl ,27 
224 

1CJt1t blos _..,t to ES 
1CP/M call 

Listing 2. 

• 

ll10\/ 

mov 
anp 
jnz 

blc,ioaeq 
... t:.c 
byte ptr P>rtf ,O 
•2 

1C)tlt l/o base to ES 

1"*>1ch port 
1jop If r<>t A 

from here on, the pcogrM'I 18 the same as MS-IXJ) 

-10-• • 
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from the Editor: 
Victor has CORie a long Wl/JY since la.st year, ~ 
ell that was available In the woy of an operetlng 
system was CP/M-66, and available appl !cation 
software, at best, was liniited. At the National 
Coroputer Conference (NO::) held this Kay, Vlct>or 
st.>wed that It ls quickly approaching a position 
of ooftware porlty with Big Blue. Demonstrated at 
NCC were such items as Lotus' 1-2- 3, UNIX, am 
Ne t worltlng. 

In this issue, w discuss the various operating 
sysb!m.S ard networks that are, · or vill shortly be, 
evallable for the Victor 9000. As )'>U will """• 
there is as widf! a rarqe of systems th.at rm on 
the 9000 as anyone could possibly use. Besides 
P'!S-OC6 l.25 ard CP/)Hl6 (which cane stardard), )'>U 

cen get the OCSD P-system , POlnl, ea;s (• single 
or multi-user systan frOll the UK), ard wl thin the 
r.ext few months, KI>-CXlS 2.0, I.NIX System 3, and 
xoox. 

Operating Systems 
Unfortt.na tely, havin; SJ many choices presents us 
" I th the d llemna o! selecting the IOOSt desirable 
system for our use. As for the standard operating 
systoms, there Is little operetlonal difference 
between CP~6 ani;l MS-005 l. 25. The selection of 
one r:Ner the other is largely a matter of personal 
preference. Ho1ittver, 1! you don't have a strong 
preference, there are a few facts that might 
infl uence )'>UC c:h:>ice. 

MS-DOS Is the lllOSt wldel y used (over 90 percent) 
operating systan for 16-bit microc=puter systtms. 
6ecause of th is, there is more system and 
appllcetlon software available for MS-OC6 l.25 
t.~an for CP/M-86. Another slgnlflcent point for 
MS-DOS l. 25 Is th et Victor has stated that It 
plans to support MS-DOS, as part of its produ:t 
line , more fully thM CP/M-86. niis is evidenced 
by Victor 1 s hard-disk system only rll'V'ling HS-OC:lS, 
altt.>ugh It comes with a CP/M-86 emulator that 
allows you to nri most CP/M-86 proqrams. 

There is, however, no truth to the published 
repo rts that Victor had dropped CP/M-86 from Its 
of!eri ng. ln fact, CP/H-66 does have one J)Oint in 
i ts favor \ilOrth mentioning . It is that prog rams 
co::1p iled urrler CB.ASIC usirq CP/M-80 ""'ill usually 
ri..: :i , wi t hout recompil ing, on the 90 00, using 
~tlJB6 . For those ....tD have spent a lot of time ard 
>io ney developing application s:::ift ..,.are using 
GI.SIC , this could well be the decidiro fa::tor in 
the choice o! a."'l operating system . -

Network.a 
I want to interject a few words on Victor's 
philosophy relating to mull-user operating 
systems. Victor believes, and I tend to agree, 
that most mlcrocOlllputer configurations do not 
provide sufficient pcocessin9 and storage 
capabilities ID adequltely support multiple UMra. 
l\lao, In the case of a inultl-user 9000 system, lt 
vould require having essentially diskless 9000s 
for use as terminals, if one wanted tD have the 
"""" display ard keyboard features as in the main 
\J"\it. For this reason, Victor feels that • better 
90lutlon tD the llultl-uaer probl .. is networking. 

Networking is the interconnection of multiple 
processors throa.qh coamunication ctwuv.els that are 
e I th er public (1.e. the telephone system) or 
private (I.e. a wire). '!be purpo .. of networklRJ 
is to provide shared access to resources that are 
not econcmical or practical to duplicate at each 
work station. 'Jhese shared resources inclt.rie items 
such as large data bases ard high-speed printers. 

Wlile networks can span miles, or eve'\ s4'...ates, the 
usual network consists of a group of processors in 
the same office or building. These local net..,rks 
can be as simple as two processors attac:hed to the 
same hard disk controller, to 1$ complex as a 
system of inultiple work stations and network 
servers. 

'nle two 1110st soitilsticated newtorks r..-.ilng on the 
Victor are covered In this Issue. 

Wordstar 
I have received many requests for information on 
how to patch Word star, in order to implement 
features that are not accessible thro~h the 
stardard install program. Presented in t..,_is issue 
is~ •tutorial• on the inner '"°rkifl'3S of W:>rdstar. 
Most of the relevant (to the Victor 9000) patch 
areas are listed, along with · a brief description 
of the effects that they control. 

In our next issue, we wil l present a nunber of 
ex"'1ples of special ef!ects that r..ay be •patched" 
into Wordstar. We will also give a method for 
providing a •front-end• that .,.·i ll al ":>W ~u to 
select the initial st.ate W:>r-dsta:" from a list of 
fo:T.'lats (1.e. letters, r-ep:::irts, etc. ) , E-lim inatin; 
the necessity of kee ;:iing separate ve:sions of 
Wocistar for each format used . 

Ja:nes ~- Lesher 



Operating Sy&tems 

UCSD p-System 
The UCSD p-System was developed about six years 
dgO as pert of a project that.s goal was to create 
a software system that would support machine 
indeperldence, standardized prograrmdnq methc:rls 

•

(and languages), and simplicity of operation 
(•user friendliness•), without sacrificing 
capability. These goals were achieved, and the 
UCSD p-System is available for most computer 
systems, lnclu:ling the Victor 9000. 

The p-System is an integrated operating system 
that allows access to all system functions thru 
single character comnards frcrn a one-1 ine menu at 
the top of the scrttn. The menu changes to reflect 
the area that you are workirg in at the manent; a 
different menu for the e.1itor, the file handler, 
etc. While simple in use, the menus prCNide quick 
access to many p::>werful system oomn~s. 

The standard CCJTiponents of the p-System give the 
user a very o::implete and capable system. The main 
canponent Is the System f'ourdatlon, which Includes 
the editor, file system, debltjger, etc. Next ls 
the UCSD Pascal Canpiler, considered to be one of 
the best available. !tie implimentation of the 
p-System on the Victor 9000 includes what is 
called Extended Memory, ""1ich allo"5 the usage of 
up to l28K of memory for program am data storage. 
Last, but. definitely rot least, is T\Jrtlegra?'lics. 
Turtlegraphics is a simple but very powerful 
graphics interface which supports the full 
resolution of the 9000 • s screen. It is callable 
from Pascal and is compatibl e with a large 
ex i stirq base of packages. 

q:>tiona.l ptckaqes available for ~e p-System are a 

• 

Fortran Tl canpiler ard a BASIC canpiler, OOth of 
...r.iich produce modules which can be linked with 
Pascal. Also available is a more sophisticated 
editor and a CP/M file transfer utility program . 

The UCSD p-System for the Victor 9000 Is 
distributed by: 

TOI Systems , Inc. 
620 Hurgerford Drive, Suite 33 

Rockville, MD 20850 
(301) 340-8700 

In Canada, their address is : 

66 'I'wenty-Third Street 
Toronto, Ontario MBV 3'12 

(416) 259-5081 

sos. - Business Operating System 
The BOS operating system is type of env iron.-nent 
o ne would expect co see running only o n a 
mEdium-scale minicomputer .. The features it 

contains rnake it an ex c ellent system for 
lmpllrnentlrq canplex C011111erclal appl lcatlons . BOS 
Is available In both single-user (BOS) and 
multi-user (MB OS ) con fi gurati ons. Qi the Viet.or 
9000, MBOS can support the ~ain unit, two 
terminals ard one printer, or the main Wlit, one 
terminal and two pr inters .. 

MBOS i& currently the ONLY ~ulti-user, 
•ul ti-tasking oper-ating system available for 
the 9000. 

BOS has been marketed since 1981, following five 
years of dev E' lopnent by one of England's largest 
software houses. BOS was design~d to be a 
canputer-irdependent operatirg system, arrl is row 
available on over 50 different micro and mini 
canputers. 

All of BCS's soi:tiistication does not mean that it 
is difficult for the average person to use or 
understand. BOS prov ides a full menu building 
mechanisn a.rd systen custaoization utilities that 
make for an easy to Ll'5e system. 'Ihese ut.11 i ties, 
along with features such as program and file 
password protection, automatic logical unit 
assignments, volume ID checking, and record 
locking, mak& BOS a system that is difficult to 
get Into trouble using. 

Programming with BC6 is done throLgh the Ll'5e of 
the Microcobol compiler. This compiler 
incorporates the major features of mainframe J..."13 
CCEOL arrl prcwides for interactive operation with 
formatted displays and system configuration 
inquiry. Also supported is record locking on 
shared files, six file access methods including 
ISN-1 ard RSN'I, overlays, ard an assembly larquage 
interface • 

A number of application packages are available 
that rll"I urder BOS. These include word processing 
(Al!IUIRITER), a full accoi.ntlng P'Ckage, and data 
base management type programs (AUTOCLERK and 
AUJ'OINDE X) . In addition, because BCS was designed 
for computer irdependence ard has been supported 
on many different computers for some time , there 
is a great deal of third-party application 
software available that is ready to nm on the 
9000. 

Names of local distributors or dealers of BCS may 
be obtained by contacting: 

BQ5 Nation.al Division 
I-COncepts, Ioc. 

2560 Royal Lane, 9.Ji te 228 
Dallas, Texas 75229 

(214) 484-2717 

CHANNEL 9000 

• 
9742 Marcus Lane , Tuj..nga, CA 91042 

1213) 352-6443 
Ja7.es /"' .• Les her, EC it.or 

Su!:>sc r iptio~ rate: S30.00 {US) fo r 6 issues 
CJ;erseas Ki r .... .3il Rate: S37.SO (US) for 6 i s£u~!; 

?u~l ished Simontt..ly 
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Forth 
fORTH is an operating system I programming 
language developed to be a simple interface 
be tween the user and hi a computer. The FORTH 
system consists of a built in dictionary of 
procedures cal.led ''"°rds'. My of these w:>rds can 
be executed simply by typlrg In the """' et the 
system p.-ompt • 

New procedures can be developed and run 
interactively, usirq the predefined words and 
FORTH's reverse p:>lish corrrnand syntax. 1hese new 
procedures can be given nM1es aro be stored in the 
dictionary, thus creating new words. Words entered 
into the dictionary can be 1 fo rgo tten•, once they 
are no longer needed for a particular session, 
making FORTH very versltlle and unlimited In 
scope. Ditlre application and turnkey systems can 
be creatal uslrg the8e features. 

Words are stored in the dictionary in compiled 
fonnat, ao that execution of Farm procedures is 
very fast. 'lhe s::>urce code for w:>rds is stored in 
what are called 'screens'. screens can be created, 
modified, and deleted using FCJITH's built in 
al i tirg features. 

FORTH for the Victor 9000 Is available in toth 
be;J inners ard prolessional versions. ~ beq inners 
version includes a screen editor, 8086/8088 
assembler, graphic interface, sourd generation, 
ma th ex tent ions, and games. 11\e professional 
version has, in addition, on-line docunentation, a 
decompiler , a debugger, a res iden t operating 
system file handler, and many performance 
improvene"lts. 

F~TH is available to nn \%"'Ider CP~6, MS-OCJS, 
or in a stand alone version.. Information can be 
obtained by contacting: 

Doi-E Systems, Inc. 
11001 · 5. w. Barnes Road 
Portland, Dregon 97255 

(503) 646-6159 

C.-ing Attractions 

The following operating systems were rumirg at 
NCC and should be ready for release in a few 
months. MS-DCS 2.0 was running on a hard disk 
system IJ."lich ~s being used as the file server of 
Victo r's networking system. Victor's UNIX is an 
adaptation of System II I, a conmnercial version 
first released by Western Electic in 1981. 

1'15-005 2 . 0 
MS-OCS 2. 0 is the next step in Microsofts goal of 
prc:ducirq a machine independent operatirg system, 
capable of supporting the ropidly expanding 
features fourd in todays microcanputers. 

f"S-!XlS 2.0 is a step ~ard from f""S- :OS l . 25 . All 
of the features containa.1 in version 1. 25 are in 
vE:-:sion 2. 0. This means that users l.J?3rading to 
version 2.0 are still able to ... 'Ork in a fa-niliar 
e:1vi ron"neit, using just the ,..S-DOS l.25 co:nnands, 
U""ltil they a:e reajy to learn the ne ... · featu:-es. 

The ne"'' features folrld in 1"..S-OC>S 2. 0 11re intended 
to p r ovide thoe SUP?O rt needed to mana~e a system 
"':ith large a::'IO U."'l t s of c!isk storage. Tney also 

solv• the probltrn of adding eddit!onal dis~ "1it! 
from other mlnufactures . With HS- 005 l.2S, 
installing on .xternal hard dis~ means modifying 
the operating system, since all 1/0 Is handl ed 
directly bY. the 8105. ~5-00S 2.0 Includes • 
feature called installable dev ice drivers . Thi e: 
m«"hllnism allows ~ user tx:> let the system know, 
throu;h entries b a file call~ CQllPIG.SYS, tha t 
another disk Lnit is att.zic hed t.o the system. Wlen 
MS-txE 2.0 boots, It uses the CCH"IG.SYS file tu 
determine Wiat additional devices are corv.ected to 
the computer, and loads the drivers for tho s f' 
devices as pert of the operatir¥J system. These ne"" 
drivers can suppl iment or replace the default­
drivers. 

Since 1'15--005 2.0 bas the capability of accessing 
virtually unllmital """'unts of mass storoge, the 
file system has also been enhanced l:D make keeping 
tr-,ack of thi~s more manar::ieable. 1'V! file system 
is modeled after that of UNIX (o r XENIX, 
Microsoft's offerini;1 of UNIX), which allows for 
multiple directories on each logical storoge "1it. 

The cHrectories are arrarqed 1n what is call-' a 
tree structure. 1he highest level directory, the 
root directory, can contain names of files ard 
also names of other directories. In turn, each 
sub-directory can contain more file na."Tles and 
further sub-directories. By grouping logically 
related files and programs under related 
directories, the management of the large llfl'IOl.l1.ts 

of data usually foun:l on hard disk units becanes 
simpler. 

Another feature of version 2. 0 is input arr:J output 
redirection. This allows the input that would 
no rmally come from t.he keyboard, and the output 
that normally goes to the display, to be 
redirected to cane from, or go to, another device 
or a f Ile. For example, the cooman:l DIR >DIRLIST 
would send the list of files prodoced by the DIR 
connand to the f Ile DIR!.IST. One could then use 
the command SORT <DIRLIST to produce a sorted 
listirg of the files on the d isplay (the statement 
<DIRUST tells SCRT to get its !np..it from the file 
DIRLIST instead of the keyboard) • 

An extension of the red irection feature is piping. 
Pipirq allo~ the output of one comnard to be sent 
directly to the lnp..it of another comnand , without 
the necessity of specifyirg an intermediate file . 
By using a pipe , the operation of producing a 
sorted directory listin;, as shown aoo.te , can be 
redoced to the coomand DIR ISCJ;T. The vertical b?lr 
between the two conmarrls 100 ic~tes that the outPut 
of the first is to be saved. temporarily and used 
as the input for the secord. 

'Itlere are many more useful features in M.S-OOS 2. 0 
th l!.'1 there is space to discuss. It is eri:n-13h ro"" 
to say that version 2. 0 wil l be a significant step 
fon:.?.rd in pra,r ic:H ng the Victor 9000 the means by 
... ~ich its inherent capability can be utilzed. 

UNIX 
lr.\IX is a p::iwerful and flexible system intended 
pri:-arilly for pro~ ra~ers . It is r.,J.lt i-tasldrq 
a"ld :-.ul ti-user (al tho~h the r:lUl ti-us.er aspec t is 
not heavily supported by Victo r}. V'.\1X is more 
t.l-i.?-: ju.st a., ope rating system. It i~ a collection 
of !::ys:e:-.s and so.ft1..·~re thct are designed to 



• 

• 

• 

1ncreaee proqrarnner productivity. This software ls 
divided Into •h catagorles: the operatlrg system, 
1 arg LJaoges , text processors, information harrllers, 
gnJ*lics, arw:j mi.acellaneous utilities. 

The file systan is • hierarcical, tree-structured 
system , similar to the KS-OOS 2. 0 system described 
above. Features such as 1/0 redirection, 
foreground and background proqram execution, 
concurrent processes, batch control files, a.rd 
chalnlrg of programs are all &UppOrted. 

The UNIX system includes a C canpller ard a mrnber 
of supportlrg utilities. These ut!lltles include a 
program verifier ard a proqrmn beautifier. There 
ls an interactive text editor, and other programs 
such as a spell lrg checker, a key....., rd lrdexlrg 
utll l ty, ard file encr:;pter .-.d decr:;pter. There 
ls al11> ..., elaborate text fonoattlrg prognn that 
ls capable of drivlrg a ?>ototypesetter. In all, 
there are <Ner 200 subsystau Included as part of 
the ltlIX System III pac1<a9e. 

XEllIX 
The Unldot Co•pany Is currently supportlnq an 
effort to brlrg Microsoft's multi-user XENIX 
operatlnq systeta • (another unlx derivative) ~ on 
the Victor 9000. It ls not krown at this time h:>w 
the system will be dis tr !but.eel, but It should be 
available later this year. ror more lnfot111at1on 
contact: 

ltlIDOr 
568 Weddell Drive, Suite 4 

Sumyvale, California 94 086 
(400) 745-0505 

llet...,rks 

VICTOR Server Netwrk 
The Victor network offering is a local network 
based on ()nninet. ~ to 54 work stations ard 10 
network servers can be coMected tD the network. 
The Victor network is termed a linear contention 
network, because all stations and servers are 
connected together usirg one cable that rW\S fran 
unit to unit. All communications between work 
stations ard network servers oa:ur over this one 
cable, and the different stations must 'amt.end' 
for use o.f the cable. 

Connection to the ne twork is accomplished by 
installi ng an interf ace card, called a 
transporter, in one of the exp!ntion slots in the 
Victor 9000 , and hooking it up to the network 
cable . My model Victor 9000 with at least 2561< of 
ram can be connected to the network. 7'le network 
servers, however, must be hard disk units, and 
cannot be use:i simultairously a.s work stations. 

£:ach netwo rk se r ver manages its own disk and 
p r i nter resources, providing f o r privtite and 
f)ubli:: file s , for file and record loc king on 
:.i!"l! :- ~~ !!1 ~ ... ~ rd f ".:' r ~ !'Onllf"W'! of f i les for 
?rin:ir~ . 

·"'~ r ;. s:at i ons logged in to t..lie net¥.Ork have access 
to LI? to 15 disk volunes and 4 printers at a tl'T'le. 
~ a ::h :!isl.:: vo lLJTie and printe r has its ow:i logical 
:-. .?,.? s"J t.~~t the us er nec=oj not be conce rned atout 
:".r j~~ · ~ :cc.: l oca t i o n o ~ t.hc resour ce . tn fa: t , 
L'".e \.':> :"" ~ station ope r at e s jus t a s if i: \.'e re a 

stand-alone computer, except that it h.a• more 
ruources avatlable. 

Interaction with the net\o'Ork la thro~h • few 
1imple conmama. These oomnama allow the u.aer to 
109 on or off the network, spool file• for 
pcintirg, check the status of the network servers, 
d iaplay the active users on the network, and 
protect, re5erve, or relea5e shared files. Two 
additional commands provide for fonnatting an:1 
confi9urirg the network servers ard for addirq or 
deleting users. 

Sha:reNet 
ShareNet is a somewhat smaller and simpler 
networ~ . but 1 t ls by no means less capable than 
the Victor Server Network. A ShareNet system 
consists of one network processor arrl up to 24 
work 1tations and 5 printers. The network 
processor supports up to 120 111egabytes of disk 
storage. 

The basic topoloc;y of the ShareNet system ls 
refered to as a 'star' network, because each work 
station ls comected directly and lndeperdently to 
the network processor. Thia approach, while 
generally r~lrlrg more cabllrg, Is sl9nlflcantly 
simpler ard · inherently more reliable than the 
linear contention networks. '!he dra..tiack tD this 
type of netwrk Is that there ls only one network 
processor, and if it goes do\Kl, the entire netw::>rk 
ls dow'I. 

Work stations are attached to the ShareNet by 
installing a network interface card in the 
computer to be used as the work station, and 
CUl"Vlirq a cable tD the network processor. ShareNet 
currently supports lnterfJlces for the Victor 9000 
W>ler KS-OOS and CP/M-86, the ISM-PC W>ler PC-!XE, 
CP/11-86 and the p-System, and nt111erous Z-80 base<l 
mlcrocanp.iters rWVlirg CP/M-80. 

nie SlareNet net\oOrk processor is e f"btorola 68000 
based microcomputer, running a 60phisticated 
operating system thzit administers the shared 
resources for the network. "ttle network processor 
works in a vendor-independent m.a"lner that allows 
different operating systems, running on the 
various work stations, to o::.nc:urrently share the 
same d !rectories and data files. The network 
directories appear as loqical units under each 
work station's operatin;i system. security for the 
net~rk is handled on t.~e file, directory, grol.9, 
ard user levels. 

ShareNet supports procedures for f il e and rec·ord 
locking, transaction processing, and deadlock 
avoidance. Also supported are broadcast, and 
stati o n to station nessages. Options include 
electronic mail and a sophisticated data base 
management system running on the networ~ 
processor. 

for oore information o·. Slc?reN2t, co~~ct : 

-4-

Novell Dau Systems, In~. 

1170 N. l nCLS:rial Park C:-i 'JC 
Orem, Ut.?o 8(057 

(e oc : (53-1267 
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Nordat.r Unvalled 

In deacr lblrq the followlrq pot.chis, the off&et.s 
9iven (in hex) are offsets frm the &tart of the 
progr am when 1 t is loaded for execution. If you 
are patching the l'tS-OC6 version of Wordstar uslrq 
the OEBl.X; program, you can use the offsets ns 
given for the patches. If you are patchirq the 
CP/M version of Wlrdst..ar using IDT86, you must add 
180 hex to the offsets g lven. nils ls because .Qo\D 

files have a header area that tells CP/M-86 how to 
load them. 

There ls, however, an easi er way of patching 
Wordstar. The INSTALL program that canes with 
Wordstar has a OMnu item (F) that allo""' the user 
to enter patches during configuration. Uslrq this 
feature is some~at safer than patching wit.h a 
debugger, in that INSTALL prevents you from 

·accidently modifying Wordstar outside of the 
•1ega1• patch aree. 'nle: addresses given below can 
be used directly "1th the INSTALL patch facility. 

For some of the patch i tens, the stardard values 
are 1 isted to enable you to be sure you are in the 
right place. 

' ~ Screen Patches 

Custan patchirg of sane of the scr~ routines can 
be done through the use of the W:Jrdstar lliSTAU. 
program. li:>wever, most patch areas are listed just 
in case you have a need to know Wiere they are. 

screen Siz:e 
These two byt.es set the screen dimeisions. 

HITE 
WID 

Bigb.l ighting 

248h 
249h 

Screen height in lines 
screen width in oolunns 

These two strings· are sent to enable A'1d disable 
highllghtlrg. The first strlrg ls sent to ena!>le 
highlighting. The second strirq ls sent to d isable 
highllghtlrq. Hlghllghtlrq ls enabled for menu 
display and for block identlflcatlon. 

!VCN 
!VOIT 

284h 
28Bh 

In! tlalization 

bytes, first ls lergth 
7 bytes, first is length 

'nle next two strings are used to set the screen to 
k:x>wn conditions at the s tart and end of the 
W:>rdstar session. 'T1le first string is sent \J.len 
Wordstar is invoked. The second string is sent 
\J.len W:>rdstar is exited. 

'rnMINI 
'IR'\UNI 

292h 
29Bh 

9 bytes, first is length 
9 bytes, first ls le03th 

Initialization Subroutines 
For initialization sequences that cannot be 
p:rform~ by using the standard patches, Worjstar 
praJ ides t...-o • hooks• :.hat ca., be useC to call user 
supplied subr o utines. To install custom 
subroutines , the locati ons specified sh:>uld be 
pat=hed with a ju:np instruction tD your routine 
("''hi c h s ho uld end wi th a REi ). Th e first 
subroutine is cal led before the 'ffi'-i!NI str iN:3 is 
s ent t o the screen. The second sub ro utine is 
c~lled after the mo.~LT~! s tring h!s bee~ S':'~ t to 
~rr:: scree.-. . 

DHS\il • :Z.0.4h 
lkl!S\il 2A7h 

Del11y Ti•e~ 

3 bytes In length 
3 bytes in Jergth 

The following &h bytes control the delay times 
us@d by Wordstar to detenntne how lon:j to welt 
hf"f o re conttnutng wit~ c~ r tl'lin functio"?S. 'r."lese 
bytes can be set to any val~ from lh (for mlnim1.111 
delay) to 7"'1 (for maxim"" delay). 

C'RlUV 
OCLl 
OCL2 
OCLJ 
OCL4 
OCLS 

285h 
2C"'1 
2DOh 
20lh 
2D2h 
20:11 

Cursor Blink Enable 
Slort Delay 
Mali"11 Short Delay 
>'ed i"11 Lo03 Delay 
Loni Delay 
Redisplay Delay 

The Blink Enable byte, when set to FFh, tells 
Wordstar to blink the cursor \ttlenever it is 
resting on en inverse video character. For no 
blink, lt ls &et to Oh. 

"nle Short Delay controls the Cl..! portion of the 
cursor blink rate when the cursor is resting on a 
hlghl lghted character and OlBUV !lag ls !'Th. It 
also controls the flashing rate between certain 
messaqes such as •RE.Pt.ACE YIN• and the cursor (it 
determines the time spent in the d !splay orea) • 

nie Medi~Short Delay controls the alternate 
cycle of the rates controlled by the Short Delay 
(above). 'Ihese are the cursor blink Cf'F time, arrl 
the time spent displaying a message in the status 
line. 

The "'ediU!n-Long Delay controls the waiting time 
from hitting a prefix character (such as I< or 
"0), until the display of the related help menu. 
It also controls the delay at such non-edit mode 
messages such as •rILE NNiE?• tr1til the special 
character menu is displayed. 

The Long Delay controls such things as the time 
the s ignon message, t.he "Nf>I FILE" message, ard 
the "~· message remain on the screen . 

The Redisplay Delay controls the waiting time 
until full screen redisplay during horizontal 
scrolling. If a line you are typing becanEs longer 
than the width of the screen, that line is 
ilmlediately moved over so that you can see what 
you are typing. W:>rdstar •-aits the length of time 
specified by the Red i splay Delay before 
redisplaying the entire screen in the shifted 
position. 

Default Words tar Program Disk 
The contents of this byte determines .... ~ich disk 
drive Wordstar looks at to find its overlay a.~ 
message files (WSOVL':'l aOO W91SGS), if they are 
not on the currently logged drive. Th i s :.:;te must 
be: changed if you "'"lin t to put the .,.::> rds:.ar 
progra~s on a disk dr ive ot.~er than A:, a.'Y.J then 
eC it files on a Ciffere~t. Crive. T:, is by:e is set 
to 1'1 fo r J..:, 2'1 fo r D: , S . for C:, etc. 

20Ch !h 

Af:er se e .ing t.~ is by:.E: , you must also' ':::?" oot 
a~ i:is tru:-tion in the b".>=Y o !: WorCsu.: :- t c. :nake 
::-.: ! T.-:>difica t io!"l op~n.:e . "D.is pctch n...i;: :it d:-:ie 
L!S:~ :-::=_:..1~ O:"" (':1!'!!;; i.': t.~ «:' i-::-rdst?r r;~.1:.~i-:-atb'.'1 

- ~ -
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program will not let you charqe theee addresses. 

Address 
--rro:4fi" 

IE05h 

•

rlzont.al scroll Distance 
is value is the number of colt.IT\rlS the 

oved, left or right, each time you mOYe 
screen. 

text is 
off tl.e 

SCIUSIZ :zr:ni l4h 

Initial Delp Level - "JR 
This byte determines the help level in effect at 
progran start-~. Settlrg It to ) provides maxlmun 
help. A value of 2 eliminates the main editi~ 
menu ard pra.1ides more display area for the file 
bei~ edited. A value of 1 alao causes suppression 
of the prefix key help menus. Setting it to 0 
disables all help. 

IniEI.P 36Cti 3h 

llaxl.8ua Help Mes""'Je 
If thi .s byte ls O' then the message "FCR MAXIMl.11 
HELP TYPE "JHJ" ls displayed at the bog lmlrg of 
the first editing session, if the value of In!ELP 
ls l or 2. A value of FTh disables the message. 

NITI!LF 36lh FTh 

In! tlal Insert Mode - -V 
If this byte 1s FFh, Wordstar starts out with 
insert mode on. if It ls Ch, insert mode will be 
off. 

• 

ITITcx; 362h FFh 

In! tlal Directory Display - l' 
This value detennines ..nether or not a direct.cry 
llstlrg of the logged drive ls given when not in 

• 

edit mode. A value of Oh inhibits the directory 
display, fTh enables It. 

rmsm 353h FFh 

Page Format - Dot Coanands 
The following gro~ of values determine the format 
of the page break display durlrg editlrg, ard also 
the format for pagination during printi~. The 
de f ault val ues shown can be overridden, both in 
edit mode and during printing, by use of the dot 
c ommands. Most parameters in this table are 
defined M.ce. Oice in terms of lines and once in 
mul tlples of 1/48 inches. The specification for 
t..,e line height is repeated a mrnber of times, and 
is li sted separately. 

f o r c larity, a l l values listed for the page 
para."ne t e rs are i n decimal. 

Lin~ He ight fall val ues r.ius t ~ the same) 

355h 00 B Li ne Ht. In l/48" 
)?A.ti 00 B 
36!:'1 00 B 
372h DB B 
3i6h 00 6 
)71--~ 00 e 

Piper Hc: ight (.f"'_ J 

367h 
36Bh 

Ill 66 Poper Ht. in Unes 
I:W B•66 Paper Ht. in l/48" 

Marg in •t 1'>p of Page ( .MT) 

36Bh Ill 
3601 [W 5•3 

1'>p Margin In Line& 
nip Marg in in 1/48. 

Headlrg Margin (.HM) 

36Ph 
37Cti 

Ill Hd<J. Marg in in Unes 
[W s•2 llclg. Margin in l / 48" 

Bottom Marg in (.MB) 

373h Ill B 
374h [W 8"8 

Bot. Marg in in Lines 
Bot. Margin in 1/48" 

Footing Marg in (.PM) 

J77h Ill 2 
37Bh I:W 8"2 

Ft. Marg in in Lines 
Ft. Margin in 1/48" 

Starxlard Character Width (.QI) 

370\ Ill 12 10 ctv'inch in 1/120" 

Al temate O>aractar Width (.a.I) 

37tti lB 10 12 ctv'lnch in l/120" 

Page Offset (Printing only) (.PO) 

B B diars from left 

Screen Ila <g lns - "OL and "OR 
These t><> values determine the initial values used 
for word wrap ( "OWJ and paragraph reform (

0

8) 
functions. "!he values are specified as the colunn 
number minus 1. The legal values for the left 
margin are O, to the value of the right margin 
colunn minus 3. Legal values for the r!9ht margin 
are 2, to the value of the screen width minus 4. 

37fll 
JBOh 

ai Left Marg in 
4Cti (64) Right Margin 

Subscript I Superscript Roll - .SR 
"!his value is the distance above or below the line 
that superscripts of subscripts are printed. "!he 
value ls in 1/48 inches. "!his applies only to 
printers that are capable of incranent.al mOYement, 
such as daisy "'1eel printers. 

INITSR 3Blh 3h 

Word Processing Flags 
"!he following gro~ of flags determine the in! tlal 
states of the various word processing toqgles. 
Except f o r t!ie Line Spa cing value, Ch means cr.r 
ard Ffti me.?n.s ()'II for ea=~ flag. All of the flags 
exce pt t.'ie Page Bre.?k e-ia~le flag can be change::i 
durir13 ed it i n;. If the Pa;e Break Ena:>le fla1 is 
set to Gh , then the Pag e Break Di splay fl c; !s 
igno red an: page brea ks are not sll:>wn. The Line 
Spa c ing val ue is set to l for single S?ac ing , 2 
fo r OOuble ~ r>ac i n;, etc . 

385h 
32Sh 
387h 
353~ 

W::> rd wrap - Ao.~ 

Jus t i fy - "OJ 
\'a r ia~le tz.~s - AC\' 
Soft Hy;>hen - ·a;: 
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389h fTh Hyphen ·Help - ·m 
38Ah FFh Dlspley Ctr! Oler• - ·oo 
38Bh FTh Ruler Line Dl•pley - "(JI' 

38Ch FTh Page Break f.habl e 
)8th fl'll Pege Brea'< Display - ·op 
38Eh lh Une Spacing - ·a; 
38Ph Ill Block Molle - "J<N 

Non-Doctaen t Mode 
If a file name is specified at the time W:>rdstar 
ls invoked, the ll0Jreditir1:1 menu is bypassed arrl 
edit mode Is lnrnedlately entered. The value of the 
Non-DocllTlent Flag determines whether ejft mode is 
entered "in tbclltletlt or f.bn-Docunent mcde. A value 
of Oh enables Document mode, FFh enables 
Non- Docunent mode. 

392h Ill 

Deciaal Tab Olaracter 
This byte defines the character that terminates 
the "decimal" allgrrnent function ("O"!). 'nll.s may 

· be changed to allow coliitm alignment about .-iy 
desirtd character. 

393h 2Eh (' . ' ) 

Dot c-mand O..racter 
This byte defines the character that Indicates the 
start of • dot comnard, If fouro in colurn 1. It 
may be changed tr> 1ny desirable character. 

395h 2Dl (' .') 

Non-Break Space 
n"lis character prints 35 a space, but Word star 
does not use 1 t as a place to break B word for 

·\ifOrd wrapping, or as a place t::> add spacing for 
justification. Hay be changed to any desirable 
character. 

396h en <Ctrl--Ol 

Dot Command Enable 
This flag enables or disables the dynamic 
interpretation of dot comnards during editing. If 
disabled, all dot commands are ignored during 
ed !ting, ard the display (at the erd of the line) 
of a question mark, for ll"'lrecognized o:mnands, is 
inhi bited. A value of mi enables interpretation 
of dot o::inm«):js, Oh disables interpretation. 

397h FTh 

Byphena ti on Zone 
'I11is value determines how many spaces , short of 
being full, a line can be before hyphenation help 
occur s (if hyphenation help is turned on). 'Ihis 
means that If the last full word that will flt 
completely on the line is less than th is m.rnber of 
colll'l\nS fran the ero of the line, the user will be 
prompted to hyphenate the following word. This 
number will dynamically var y , depend i rg on the 
number of words on the line and the internal 
hyr>~enation rules use:L 

HZCNE 39Ah 

f'lag Characters 
Th e following is the list of characters that 
indicate special conditions durirg editirg. The 
fi r s t 9 characters di s play in the r ight-hand 

column of th f' display during editing. The s e 
lrdlcate the atatus of each line of tot. 'nle laot 
two character& occur in the text. OOfln'C is the 
character used to irdicate the presence of • aoft 
hyphen . lt.s ,hig h orde r bit i& set to cause it t.o 
di• play In a l1lghlighted lllOde. PAGFIL ls the 
character used to fill the line at the end of a 
pt--;i" (if pe-;E' t'oreaks are e-neble-1). "'1y o f these 
characters may be changa:1 tD 'tilatever su1 ts the 
us .... 

EOFCHR 31\lJi 2Eh ('.') End of f'ile 
BOFt:m 3.l.Dl 3Ah (' :' ) Beg Inning of File 
cm::HR 3APh 2Bh ('+') Line Continued 
OVl'Clil 3Beti 2IJh (' - ') Next Line ().lerprint.s 
LFCm 3Blh 4Ah (" J ') Li ne Feed w/ o ~ 
PAGClll 382h Sill ('P') Last Line of Pogo 
SOfTCR 3B3h 21ll (' ') Soft Cl (Non Break) 
HAAWl 3B4h n (' <') llord Cl (Break) 
l'Dl'CRR 3B5h 4l:tl ('H') HergePrlnt Ond Uno 
~ 3B6h ADh ('-'-+{!Oh) Soft Hyphen 
PAGFIL 387h 2Dh (' - ') End of Page Harker 

Place lla rker Displa y Claracters 
The follo"'1ng characters are used to indicate the 
placement of markers in the text. The first t\ltO 
characters are used to delineate the start and end 
of • block of text for s<bsequent block c:ocmwr:!s 
('"'K ). '?he remaining 10 cha racters indicate the 
positions of user defined placB11Mks. 

3BAh 42h ('B'l Beg Inning of Block 
3BBh 4Bh ('K') End of Block 
38Th Jill ( '0 ' ) User Placemark 0 
Xlll 30h ('l ' ) User Placemark l 
3Clh Jill ('2') User Placemark 2 
X2h 30h ( '3') user Plaamark 3 
3C3h )Ill ('4 ') User Placemark 4 
X4h 30h ( ' 5') user Placemark 5 
3C5h 3ll1 ( ' 6') User Plac...ark 6 
X6h )Oh ('7') User PlaC<111ark 7 
3C7h 30h ('8') User Placemark 8 
3:8h 30h ('9') User Placemark 9 

Print Questions Defaults 
The next group of flags control the default 
responses to the questions asked at the start of 
printing. Sett i ng a flag to Oh causes a NO 
default, setting it to FFh causes a YES default. 
Sett irq the last flag tD Fftl causes suppression of 
• use Form Feeds?• message al together. 

3CAh 
Xllh 
3COl 
3Cth 
3Dlh 

Ch 
Ch 
Oh 
Ch 
Ill 

Disk File rutput 
Use F'orm Feeds 
Suppress Page Formatting 
Pause Between Pages · 
Suppiess FF Message 

Dot Command Defaults 
These three flags determine the initial settings 
of certain dot conmands . Setting them to FFh 
ene':; l es t.~e cc:mnand, setting them to O!i disabl es 
the co:rr.iarC. 

:TPO P.~ 

:T",lJ 
!Tr.IP 

File J.:a.":le s 

D:h Oh Onit Po; e I' s - . O?/ .P' 
D(:i Fni. Micro Just i fi c~ :ion - .UJ 
3091 ffi'l Bidirectional Print - • BP 

T":i E: last t-r.ree of the four filena.:ies 9 ive:-i below 
are the n a~ es Word s tar uses t o ac c e ss i ts 
o·:~:ltys . Tn£; f i rst ! il ena:ne is tJie r.a:i e of t."ie 
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main Wo rdstar comnard file (which conta1Ni these 
tables). This name is used \hen the •R• cx:mnlnd 
(Run external program) Is given so that Wordstar 
can oe t back to itsel L If you rename the W::>rdstar 
convn"'and file, or m•ke a copy o! it with a 
dlff•r•nt name, this filename should be changed to 
match that of the file that contains it. 

3£7h 1::8 'WS 01.D' 
3F:tl 00 • W9'tSGS OVR I 

)fTh Ill 'WS'.lVLYl OVR' 
40Bh 00 1 "'1\I~GEOVR' 

Dispatch Tables 

wordstar uses what are called dispatdl tables ta 
determine -nat to do "'1th each key entered from 
the keyboard. There are two of these tables. The 
first table is used to interpret c:onmlllds entered 
whll• at the •oo FILE" menu. The seoon:l table Is 
used to interpret commands entered during the 
ed ltlrq of a file. 

Each time a keyb::>ard entry is received, W:lrdstar 
scAns the appropriate table, loo kln:J for a 
r.\atching entry. If at the •oo FILE"' menu and ro 
match ls foun::I, the entry is 19nored. If no match 
is found ..tille editing a file, the character is 
entered into the text. In either case, if a match 
i s fot.J"ld, then the o:>mnand function Wx>~ address 
ls given in the table is called. 

Conrnand seq.>ences may be change:i to suit the user. 
However , it is recomnerded that, if poss ible, the 
old cximnand sequence be left as is, and that a new 
c o:miand sequence be added to the table. This 
provides compatebili ty for those \J.io may not be 
a ... •are of the changes. 

1-J.l table entries have the following format: 

08 FIRS'll:llllR, SOCONOCHAA 
°" CFFSE'T (OIIl'<!DRESS l 

Conmands may be comprised of either one or two 
characters. For a one character coomand, FIRSTCHAR 
is set the the desired conmand character, and 
SECONDCHAR is set to zero. For two character 
ccmmands , SECONDCHA.R is set to the second 
charac ter of the comnand sequence. 

There are· a few restrictions on the choice of the 
cor.mand characters. FIRSTCHA.R should be a control 
character in the range Olh to 3Ai. This is because 
only those characters not in the dispatch table 
can be entered into the text. 

SECONDCHAR may be any character execept a lo~r 
case letter. While searching the table for a 
matchi ng entry for the second coomand character, 
\...':::irds t.ar treats letters ard control cha racters as 
E-:;::..!! valent ( i.e . I is the same as -1). Because of 
t !"l is W:>rdstar also converts lower case letters to 
t:;:;?:;-r case be fo r e performin3 the search . 

c-::>ADDRESS is the address of the r out i ne that 
;:>erfoms the co::tna."'ld ' s func tion. This value s~ould 
:--.:it b"? changed . If you ...,ish to r.'lak.e a duplicate 
entr y fo r a given co:rrnand, then t."'le (Yi[}?..IX)RESS for 
th£ ne,,.. CO!'TTTIC!nd sequence should be carefully 
c ::: ;:ie-:::: !ro::i the C·.!l;IDRE.55 o!: the existing ~~le 
c-:~y . 

·lf ou:i.,.IX>RESS ts a Vlll ue Jess than 2!>6, Ulen 
instead of beirg an addr ess of • comnarrl rout ire, 
CMDADDR ESS i s taken to be an indeK, into 
WSMSGS. OVR, of a help tnessage (see MSG INDEX, 
below). The message ind exed by ~01-.00RESS ls 
displayed on the &creen. The entries for these 
help ~es oce usually pl D=c.d ~t the e.~ o! t..~ 
dispatch table so as not to increase u.e 1oearch 
time for rt!gular conrnands. 

The editing mode dispatch table also contains 
entries for he lp messages for certain command 
prefixes. These messages are automatically 
d I splayed if the secon:l cooman:l character l s rot 
typed within a cer ta in time peri od (see Delay 
Times above). 'Ihe entries for these messages are, 
and mCJSt be, at the bog lnnirq of the table. They 
have the followin:] format: 

IE PREFIXClll\R, OfTh 
IE MSGINDEX 
[B 0 

PREFIXCHAR is the first character of a two 
character comnarrl sequence for which a help menu 
exists. MSGT NOEX is an index into the p:>inter 
table at the beginning of the WS>ISGS.OVR file. 
This pointer table contains offsets into the 
message file ""'1ere the various messages are to be 
fo"1CI. 

'Ille format of the W9'1SGS.OVR file is as follows: 

file Offset 
OOOh - 07Fh 
080h - lFfll 
200h - END 

Contents 
Wordstar CoPfright MS<J. 
Message Pointer Table 
Messages 

There is space in the pointer table for 192 
entries. 'Ihe last message in the file is a d1.mt1y 
(or error) message, and any pointer table entry 
that points to this message can be used for the 
additi on of a new message . 

All iiessages are displayed startln:] at the same 
p:>s i :. ion 0!1 the screen (line 2, cohrnn 1). Control 
characters should not be used in the message text 
exce?t that a new line (CR-I..F) is iro icated by a 
OEh character and the end of the message is 
ind i :ated by a OOh c ha racter . Highlig h ting of 
parts of the message can be done by setting the 
most significant bit of the cha racte r to be 
hig t:lighted (i.e. 'lo.'.+80h causes the A to be 
h ig~~ighted) . 

Note : 
The :-essage offsets in the )X)inter tabl e are 100!1 
g ret :er than the actual offset of the message in 
t.l;e ! ile . If you use OCBu::; to p!.tch t.~e f ile , then 
the se offsets will be the actual locatio:l of the 
mess::ie in me:nory, because OCB IJJ loaCs files into 
i t.s Seg"71ent at an of!set o f 100!'1 . Ho .,.•ever, the 
o !f!: :-:s o! the perts o! the file i:1 rne71ory .,..ill be 
10( '." c:::i ... ,, fro:n t hose listed in the file offset.s 
ta: :~ axve . If you cse XTI'86 to µ3t :!-i ::..:...e file , 
thE-. tt"~ file offsets given abovt: are t.~o: a=tual 
of!~!::.S in me:ior y , bu: the offsets in the µ;>inter 
t.ie.::: · .• :~11 be lOCf.l r.i:.:-e tha, the a=tual ~sitior. 
o f -:.·.e ressa:;ie in m~'='=-Y· 

T:ie ~ c : ~o ... ·i ng teble s list the a:::re!se.s !or the 
c c-:-.=.;.:: E::-:.tri.es i n : :-. e Cispa tc~. u.!:: l< ~ for c:-:. 

- B-



urrnud!flod Wonl&tar file. 52lll llt:lete l char•c ter left 
53lll ·0o O.lete l ch.recur right 

NO-FILE Dhpatch T•ble 53Sh "y Delete line 
539h ·00e1 Delete to beg!Mlrg of line 

Mdr Ond Function 53lll ·o· 0e)Pte to beg inn!~ of line 
TIOh o EdltITTe In O:X:ll'\ENT mode 54lll .• IJ(- Delete to en:l of line 
43411 N Edit file in ~-ra:ll'\ENT llOde 545h .,. Delete 1 word right 
438h H Set help J..vel 549n ..,, O::rnpl iment insert mcxie 

~ . 
4:Pl x Exit to sysurn 54lll ·a Reform pora<Jraftl 
440h p Print file SS!ll ·oo Repeat next conmand 
444'1 H Rlrl MailMerge SS Sh ""N Insert ~-LF 
448h y Delete file 559h ·1 Tab 
4401 F Display d 1 rectory SSlll ·11 Olrr iage return 
450h z Scroll directory up S~lll •p Literal characur entry 
454h w Scroll di rectory d:>wn 555h l<H Hide block marker 
45Bh L Olange logged drive 5~9h "KB Karl< beq lMlrg of block 
45Ch R Execute external program ~I:tl l<K Mark end of block 
460h 0 Copt file 57lll l<O Set place marker 0 
45411 E Rename file 575h I<! Set place 111ACker l 
468h v ll!lll.C camiand 579h 1<2 Set place marker 2 
460\ s Rm SpellStar 57Ill 1<3 Set place 111Arker 3 
470h Unl!Sed 58lll 1<4 Set place 11arker 4 
47411 ltlused 585h 1<5 Set place 111ACker 5 
478h ltll!Sed 589h 1<6 Set place IUU'ker 6 
470> l.t\used 58I:tl 1<7 Set place 10arker 7 

59lll '"1<8 Set place 11arker 8 
EDIT "ODE Dispatch Table 595h 1<9 Set place marker 9 

599h l<V _,., block 
Addr Ond ·. Function 59Dh. Ice Co?f block 
49'I'li "QiieIP d !splay S.O.lll .K¥ Delete block 
485h •K Help display s.>81 l<N Collllln I block ooode toggle 
489h ·o Relp display ~h .KZ ll!lll.C CXlOllW>l • 
4BDh I> Help display 5Ail1 IJ Stop CXltll1land 
49lh -JI! Set help level SB!ll .KX Erd edit ard exit 
495h ·s Cursor left l character SBSh l<D Erd edit 
499h .H OJrsor left l dl.aracter 5B9h l<S Save file ard restart 
49Dh " cursor right l character SBDh l<O Abandon edit 
4Alll .,. OJrsor left l word SC!ll l<R Insert file 
4ASh .F Cursor right l word S::Sh .KW Write block 
4.>.9h " Cursor do-.n I line SC9h "'IO Delete file 

• 41\Ib .E Cursor ~ 1 line 5CD1 l<F File directory on/off 
4Blll ·os cursor to start of line SD!ll .KP Print file 
4!!5h .QJ Cursor to erd of 1 ine SDSh l<L Select drive 
4B9h ·ox Cursor to b:>ttom of screen 5D9h •KO Co?f file 
4BI:tl •oE Cursor to top of screen Sorti l<E Rename file 
4Clh ·oa OJrsor to beg inning of block 5Elh ·oL set left margin 
4CSh .OK Cursor to erd of block SESh ·oo Set right margin 
4C9h .oP cursor to last comnand ~sn 5E9h ·or Set tab stop 
«:I:tl •r;µ Cursor to last flnd/repl posn SED'l ·oN Clear tab stop(s) 
4Dlh ·oo Cursor to place marker O Sflll ·or set margins fran 1 ine 
405h ·01 Cursor to place marker 1 SFSh .°" Word wrap toggle 
4D9h ·02 Cursor to place mark.er 2 5F9h ·ru Justify toggle 
4Wl ·03 Cursor tD pl ace marker 3 SFD'l ·ov Variable tabs toggle 
4Elh ·04 Cursor to place marker 4 60lll ·oo Dot co:rmard display toggle 
4E5h ·os Cursor t.o place marker 5 605h ·ar Ruler line display toggle 
4E9h ·05 Cursor to place marker 6 509h ·op Page break display toggle 
4EI:tl ·01 Cursor to place meirker 7 60I:tl ·oE Soft hyphen toggle 
4Flh ·oe Cursor to place marker e 6llh ·oo Hyphe:'\ help togg l e 
4F5h "09 Cursor to place marker 9 615h ·ex; Set temp left margin 
4F9h .OR Cursor to beg inning of file 619h ·ox 'Release margins 
4FI:tl ·oc Cursor to erd of file 61Dh ·oc Center line 
SOlh ·or Find 62lh ·as Set li:>e SpaCillJ 
SO Sh .QA Repl ace 62 5h .JD Dot C<>'lt!land he! p 
509h "OL Spe 11 Star con111i•'ld 629h "J S St..!!tus 1 i ne help 
SOI:tl .L Repeat l ast f in:il replace 62Dh "JF Fl e~ character hel p 
Sllh "r:>; s=roll continu:::ius do..r.i 63lh ·Jp Pl ace !':'la rker help 
515h ·oz Scr oll continwus U? ~35h "JB Per a:;iraph reforra help 
5l 9h · z Scrol l l-9 l l ine 639h "JM 1'• !1Ji ns help 
5l!lh ... So roll oo ... ., 1 l i ne 63:J'.1 ·Jr Cc=a~:! help 
52lh .R Scroll l-9 1 sc reen 6 ~ lh ·:rv !"'. :,.:e tex t he l p 
525h · c So roll 001.T.l 1 sc reen 6( 5~ "JR RJler line help 
52?h Del Delete l cha racter le!t ~( 9h u~~se-= • - 9-
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64rtl 
65lh 
655h 
659h 
6SCh 
66lh 
665h 
669h 

Unused 
l.hused 
lA'>USed 
Unused 
lklused 
lA'lused 
Unused 
Unused 

Pr inter Control 

The coornands sent to your pr t nter to control its 
var ious functions are defined in the followirq 
areas. For th i s discussion, any standard values 
given for these areas are thJse used whEll Wordsur 
is a:mfigured for a Olablo 630 printer. 

POSMTI! 
The most Important flag In tbls gro~ is POS>lll!. 
It staMs for Printer Overstrike Method. This 
deflnu the basic capabilities of your printer 
mechanism and row (if possible) · certain print!rg 
actions are performed. 'nle usage of Nl"IY of the 
printer conmands is determln«l by P0911l!. 

For a pr inter ·that can only · overprint a line by 
perfonnirg a carriage return wit.rout a li~feed, 
ros>\lll should be .... t to mi. 

If the printer has the capability of backspac!rg 
and overprint!~, then POSMnt should be set to 
00>. 

If the pr inter is ca~ble of incremental movement, 
and can print a character without moving the 
carriage (or equivalent) then POSMlll should be set 
to Olh. This is the settirg for most •daisy wheel" 
type printers. 

746h Olh 

Boldface In tens! ty - -ps 
1'lis value is the m.rnber of times a character is 
printed, offset by a small distance, to give a 
bold appearance. This value may range from 2, on 
up. lt:>wever, it is stated that for a daisy wheel 
printer, only the value 2 should be used. 

BUlS'IR 747h 02h 

Double ~trike - •po 
'Ihis is the mrnber of times a character is printed 
in the same post tion in order to give different 
style of bold appearance. It ma y be set to any 
desire::l value. 

oorsm 74Bh 02h 

Non-Daisy Wheel Control Strings 

The following oontrol string definitions lire used 
o:ily "''hen the value of P09'1TH is Ffh or Oetl . If 
P)S":ili is Olh , then these strings are iqrored. 

Next Line 
7:ii s s tring is sent to the printer to adva.,ce it 
t o the next line and return the c~rriage to the 
le!t-l1'0st position. 

7<Cn 11 bytes, !i rst is lengt.t-i 

OYerpr int Line 
1hh string is sent to the printer tD return it to 
the left-1r0st position in order to OYerprint the 
current line. 

PSCR 757h 7 bytes, first is length 

Ralf-Line feed 
This string is sent to the printer to return it to 
the left-most position a.rd advarce one-half line 
dol<l...,rd. If l'OSMlll ls fTh or OOh, and R'.lUJP (see 
below) is non-zero, this string is used for 
printing superscripts and subscripts at hal f - 1 !ne 
intervals. 

75E:h 7 bytes, first is length 

Backsp.ce 
This string is sent to the printer to move its 
carriage left one character position. It is used 
for backspac Ing, Lnlerlinirg, and double strike, 
If l'te11ll is OCh. 

PBACKS 755h 6 bytes, first is length 

Alternate Widths - -p,. ""PN 
'!he first str!rg ls sent to the printer to enable 
pr!nt!rg at a different width. The second str!rg 
ls sent to restore pdntirg to the standard width. 
This feature should only be installed if your 
printer is capable of -rt!ng it. 

PALT 
PSTD 

Roll Up I Down 

76Bh 
770h 

5 bytes, first is length 
5 bytes, !! rst is length 

'ttlese tw:> strings are sent to the printer to roll 
the carriage up or down wi trout 1110Yirg it left or 
right. '!hey are used for printirg superscripts and 
subscripts. The roll up distance must mat.ch the 
roll down distance. '11lls feature should only be 
installed if your printer ls capable of supportlrg 
it. 

ROUJP 
RO!.DOtl 

775h 
77~ 

5 bytes, first is lergth 
5 bytes, first ls lergth 

Combination Control Strings 

The following strings are used to control all 
types of printers. 

User Print Patches - "PQ "PW -p£ "PR 
These four str!rgs define the fuoctions performed 
during printing, when the corresponding control 
sequence is encountered. These may be set to 
implement any feature desired. Lines containing 
these conmarOs are always printed in the forward 
direction. 

USRl 77F'n 5 bytes, first is lencth 
USR2 784h 5 bytes, first is ler.jth 
USR3 789h 5 bytes, first :.s le:ig th 
U5'4 7B!h 5 bytes , first is leri;tll 

Ribbon Color - ·py 
Tne next tw:> strings are used to c!1cm~e t.1ie co!or 
o! the r ibbon, on printers that SUP?:)rt that 
feature. 'Ihe first st.ring sets the p:in:.e:r to the 
alternate colo r. The _secord stri:13 res:'J res the 
p:'"inter to the origina l color. 
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RIBBGI 
RIBCFF 

793h 
798h 

5 bytes, first ls Jen;ith 
5 byt•s, first ls length 

Inltl•ll zo Pr inter 
'nlese t\oO strings are used to restore the printer 
to known con:llt!ons. The firs t str!n;i ls sent to 
the pr inter at the start of pr 1nt1ng, the second 
ts sent at the conclusion of printing. Th~&tt 
str in(jls may be changed to suit your particular 
pr inter, or addi tlonal 1 terns may be patched in 
after the standard ones. 

PS IN IT 
PSFINI 

17 bytes, first ls length 
17 bytes, first ls len;ith 

Addi tlonal Patches 

Strikeout Olar•cter - '"'px 
This character is used for the •strikeout• print 

· feature .. 

S:X::HR 7Clh 201 ('-') 

Underscore Oaracter - -pg 
nits charcKter is used for the •IZ'lderscore• print 
feature. 

7C2h 5Fh ('_') 

Initi.alization Subroutines 
For printers that req.>l re in! tlall;zat!on seq.iences 
than cannot be accanidated through use of the 
standard patches, \lt:>rdstar prov ides tw::> •tr:>oks• to 
user supplitrl routines. If used, the contents of 
the specified locations Siould be replaced with 
jump instructions to the custom routines. The 
first routine is called before the PSINIT string 
is sent to the printer. The second routine is 
called after the PSFINI string has been sent. 

PRrNIT 
PRFINI 

7C3h 
7::6h 

3 bytes in lergth 
3 bytes i n length 

Pr inter Drivers 

Wordst.ar makes provision for the selection of one 
of five printer drivers to control I/O to your 
printer. While Word star predefines the usage of 
each driver, except for the O.D"l driver (C$\"IC1• 3), 
there is really oo logical difference between them 
as far as callirg sequence arrl fWlCtion performed. 
The OEM driver is a special driver and is not 
dis:ussaj here. 

Which of the five drivers is to be used is 
controlled by the value in cs-rn:H. These values 
ard their oorresponding drivers are listed below. 

CSWl'CI! 
-0-

1 
2 
3 
4 

7C9h Oh 

Driver 
Stardard list device 
INSTAU. patchable p:>rt driver 
User defined driver 
OE."'1 daisy \ol.'ieel printer driver 
klternate console pri nter driver 

There are three entry p:dnts for each driver . 
These are as follo"-'S: 

Busy St.o tws 
The busy stM". u5 e rit ry te l ls ..._,rdster lf the 
printer is reedy to accept a character f or 
printirq. If it is ready, the routine returns with 
the carry flag set tn zero (CY-0). If the printer 
is no t read'/, the rn..n.ine ret urns with t.he carry 
fla<J set to one (CY•l). If there is no way to 
dc .. ..:lrui11c if th~ ~r ir. t e r is tl:Sy e ther tiun by 
try i ng to send a character, then t t1e status 
routine 6hould return ""1th the carry !leg &et to 
zero (CY-0), just as if the printer were ready. 

There is a flag that Wordstar examines to 
determine whether the printer driver has a 
meaningful busy status routine, o r ju.st a dumiy 
one. This flag i s llhVBSY. lolordstar uses this flag 
to improve its performance during concurrent 
ed!tin;i ard printing. If this flag is ncm-zero, it 
indicates that the driver busy routi ne is not a 
dll'fm)' routine. 

111\VBSY 

Ser>:! O>ar•ctl:r 
The send character routine outp.Jts the charac ter 
in the AL reg lster to the printer. lf the pr!ntor 
is busy, then this routine 'WIUSt wait until the 
character can be sent. 

Receive Ola.racter 
The receive character routine checks for a 
character from the printer. If there is one, it 
gets it and returns it in the N. req!ster with the 
carry flag set to zero (C'/-0). If oo character is 
a v ailable, it returns with the carry !lag set to 
one (CY•l). This routine is used only when a 
handshaking protocol that requires receiving data 
from the printer !s used (! .e . £TX/l\CK or 
XON/XOFF). 

The entry points for each of the drivers is given 
below, alorq "'i th the amount of space available 
for the routine. If more room is needed for a 
routine, the space allocated to the unused 
routines rr.ay be used, or the additional code can 
be placed in the other extra patch areas . 

CSWl'CI! • Oh 
LISSY - JCOl 15 bytes Printer status 
LISEN:l 70Ch 15 bytes Send character 
US!NP 7Er11 3 bytes Receive char 

CSWl'CH • lh 
roasy -?rill l3 bytes Printer status 
POSDD 7Fr11 4 bytes Send character 
POINP BOlh 15 bytes Receive char · 

CSWJ'CH • 2h 
PJBSY - Sllh 3 bytes Pr i nter status 
PUSE:-.'O Bl4h 3 bytes Send character 
P'JINP 817h 3 .bytes Receive char 

CShTCH • .Ch 
J...:ESY - BlAh 19 bytes Pr inter status 
~.:s::-::i 82r11 13 bytes Sero chara=ter 
t.::r<? 63/\h 63 bytes Receive char 

Ban~sha ke Pro toco l 
Wc:dst~ r supports two softwar~ handsha~i~g 
pr:::o=:ls. T:iese are the CTX/K~: protq_::ol an: t.'"l-; 

x~·:;xorr protocol. If it is desired that o~e c! 
t~. -?se ;:::-e:.ocols be u!:~ , the., the value at p;:r.:L 
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must bo Mt to lndlcata ..tllch protocol to WM!. To 
UM the !:TX/.OCK protocol, l'ROTCL mlSt be •t tD I. 
To use tt. Xtll/XO!T protocol, PRaJ'CL must be set 
t o 2. My other protocol ml.E t be implemented by 
;t"ll! user, ard PROTCL must be set to 0. 

l'ROTCL 879h 

• 

If the !:TX/.OCK protocol 1s selected, then Wordstar 
need a t.o know how maiy characters 1 t can send to 
the printer before waltirg for a hardshake. 'nlis 
value is one-half the printer's buffer size, and 
must be stored at FA.t<BSZ. 

• 

• 

87Ah 7fb 

Doiay Pr Inter Cont.col St.ring• 

The following control strings and definitions 
apply only when P091TH ls Olh. "n>ese are mainly 
escape sequences for controlling daisy wti.eel 
pr inter DOUements. H:>wever, these may be used for 
any printer capable of incremental lllOlrltmait that 
c~ support these coamards. · 

Vertical !lotion Index 
'this string ls the-.Jead-ln string used to set the 
vertical spacing ~ of the printer, in 1/48• 
incr...,ts. 'the charactar that 90t.s the spacing is 
COIDputed by Wordstar and sent lmned!ataly after 
this lead-In string. 

The two bytes following the string define the 
minimum value and the range of values for the 
character sent after the lead-in. The minimiin 
value Is the value to be sent to set the spacing 
Index to O. '!he range value Is the max!mU11 spacing 
value (In l/48") that can be set, plus one. 

870> 
88lh 
882h 

Bor!zontal !lotion Index 

S bytes, first Is length 
MinimlJtl value 
Range 

This string Is the lead-in string used to set the 
horizontal spacing of the printer In l/120" 
!ncreiaents. 'the c:horacter that sets the spacing Is 
canputed by Wordstar and sent inmediately after 
this lead-in string. 

'the two ~s following the lead-In string define 
the mlnimllfl value ard the range of values for the 
character sent after tht! lead-in. The minimum 
val.LI! is the value to be sent tD set the spacing 
Index ID 0. '!he range value Is the maxlm1111 spacing 
value (In 1/ 120") that can be set, plus one. 

Po rvard Print 

87Ch 
881h 
882h 

S bytes, first Is length 
Minimun value 
Range 

This string is sent to t he pri nter t o se t the 
printer to forwa rd or in t mode . 

SBf'h S bytes , f i r st is leng th 

Reverse Print 
Th i s st r ing is sent to the pr i n ter to p..it i t in 
rever se pr inti ng r.ioCe. 

89<4h 5 bytes, ti rst Is Ieng tl1 

Porword Spece 
11lis s tring is sent to the printe r to cause i t to 
space forward one unit of horizontal lnOtion, aa 
set with the oorl:r.ontal iootlon Index (see above). 

a;p 899h S bytes, fir s t ls lerqth 

Backspace 
'!his string Is sent tD the prlntar to cause it to 
space backward on unit of horizontal tn0tion, as 
set with the oorlzontal orotlon Index (see above). 

IllS 89Eh S b y tes, fir st Is lerqth 

Line reed 
'this string ls aent to the pr!ntar tD cause It to 
space doWiward en lSli t of vertical l'QOtion, as set 
with the vertical DOtion Index (9ff above). 

DU' S bytes, first 1s lerqth 

R.eYerM Line Peed 
This str Ing is sent tD the pc !ntar to cause It to 
space upward on unit of vertical motioo, as set 
with the vertical 1110tlon Index (see above) • 

llN!h 5 bytes, first ls length 

Pbant.am Space 
'Ibis string is sent ID the printer ID cause It to 
print the character on the print wheel associated 
with the space character. This Is usually the 
cents character. 

5 bytes, first is length 

!'bantam Rubout 
'Ibis str Ing is sent ID the pr In tar to cause It ID 
print the character on the print wheel associated 
with the rubout character. This is usually the 
logical not character. 

DP!!RUB 8Blh S bytes, first Is length 

Proportional Spacing 
The following flag determines ...tlether Wordstar 
attempts proportional spac!rq while printing. If 
this flag Is Oh, then proportional spacing is 
allowed. If It is Ffll, then proportional spaclrq 
Is suppressed. 

8Bfh Oh 

Justification Al9or!tt.. 
This flag determines the algorithm used by 
Wordstar for mlcrojust!flcatlon. If the flag l.s 
FFh then more emphasis is placed on expand i ng 
spaces between words than on spr e ad i ng out 
charact ers. Tb emphasi ze the oi)?:>si te effect, the 
flag is set to Oh. 

c:i 

~tra Patch Area s 

Wo rdst ar pr ov i des an a rea that may be us ed fo r 
pa tc h ro ut. ines tha t d o mt fi t in t o the su:idard 
s pa c e a llo t ed fo r then. "r."lis extra space i s froo 
2.EC1.i t..:: 3~3h , inclU"Sive • 
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Channel 9DDD 
THE INDEPENDENT NEWSLETTER OF THE VICTOR 9000/SIRIUS 1 COMPUTER 

VOL. 1NO.4 

rr.. '!be lid l tors 
Olannel 9000 ....s forbnate to finally be 9Sltlonod 
ln the Clubs an:l Newsletters col\Dl of the July, 
1983 issue of B'lJ'E l'lacjazlne. We are 9ettl~ """'Y 
lnqulrles fran end users, h-ry for information 
on the Victor 9000. llopefull y, O>annel 9000 in:! 
the other Victor relate:l publications descrlbod In 
th i s Issue, can fill the information 9ap ..tllch 
•till mc!sts. , 

I am d!atur bed by some of the stories that hove 
been relate:l to me by erd users, regard!rq their 
attanpts to find out about a:>fhere avallablllty, 
more de ta Ued informat icn atx:>ut certain features 
of the 9000 , and j"5 t tryl~ to 9et soroe 9eneral 
help . While there ls probably not a great deal 
tha t any one person can do to improve this 
si tuation (with the possible excep t ion of 
publish!~ a """"'letter), I have an idea I l'Ould 
like to try. 

I l'Ould like to hear about the problems that both 
dealers an:l users are hav!rq ln obtalnlrq help and 
infonution from Victor. If we can ccmplle en:>l.J:Jh 
in f ormation to pinpoint the spec i fic areas of 
need , I believe Victor will be responsive. A 
s i gned letter, ouU!n!rq your problen ln as much 
detail as possible, should be sent to Channel 
9000, at our standard nalllrq address. 

Local User Groups 
Mother ""Y fo r users (in:! dealers) to 9et help, 
ls to help each other. One way to do this ls 
thro l.J!1h the formation of local user gro~. I have 
been • volun t eered" to assist in the f ormation of 
the Los >a;l el es user gro~. Since I am becamii.n; 
I nvolved In this activity, I would also like to 
hear from ot her user groups thr o ughout the 
o:>W1try, or fran anyone interested in startirq or 
joln!rq one . 

Viet.or has stated tnat tney a re very supporti ve of 
t he id ea of user gro ups . I am sure ttust ~ get 
their assistance in ooo rdina t 1ng the format ion of 
these qroups . 

l\.ati o nal User Group 
I wo uld a l so 11 ke to prop:>se the formation of a 
H~tional Victor 9000 User Group. This idea Ms 
been discussed informal l y i n v.srious ci r c l es for 
some tir.le . t bel i eve the time is right to start 
s~ :-i o~ dis cussior. . 

July 1983 

'there are IWll'lY services that a national qrol.C> eat 
offer that may be Imprac tical for local groups . 
Q'le eervlce ls the cataloqu!~, in:! distribution, 
at low cost, of public dCdain eoftware tailor«! 
for the Victor 9000. Mother pos!b!l!ty ls the 
establistwent of a Remote Sulliti n Board Systmi, 
a o that users can dial up and doW'\load a>ftw.ce 
an:l lnformatlcn, an:l al80 leave aessaqes regardl~ 
questions or problems. 

'!here are msiy other possibilities, in:! we wela.e 
your conroents am suggestions. 

L . A. District Bulletin Board 
The Victor Los Nlg eles Di strict Headquarters is 
pioneering an Information bulletin board system 
(IBBS) that should be operational shortly. '!he 
aysten ls designed to provide bulletins, outqo!~ 
messages, and infomation about hardware and 
80ftWl!lre produ::::ts, to four classes of users. 'these 
classes are dealers, em users, 8:)ftware vendors, 
and Victor employees. Each user class receives 
only information relatirg to that class . However, 
general anno1.n:ements to all classes are possible . 

Each District Branch Office will maintain a 
separate IBBS to eliminate the necessi t y of lo~ 
distance phone charqes. While use of the systm l s 
rot restricted, each U&er is required tt> have his 
own password for access, along with a spec i a l 
communication program. nits is bei ng done to 
ensure reasonable responsiveness fran the 1885. 

P\ore l nfomat!on about the rass can be obta i ned by 
contac t i rq : 

Claude CDleman 
Victor Los An::3eles Di str kt Re&dqua rters · 

4685 McArthur cour t 
Newport Beach, CA 92660 

In Closing 
I beli e ve tha t t he idezs presen t ed he r e ca., be 
u sed to sig ni fica n tly n a rro~ t he Victor 
i nfomation gap . However, these i6 e-as C L"'I do ro 
g ood unless put in to a c tion . I hope that thi s 
d lsc "5slon wi ll leod to t.'lat &:tlon. 

J a-:ies ,..._ Lesher 
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Utility Dlau Otfermd 

O\annel 9000 l\aa a n-.. of utility programs that 
•r• available on di•k•tte. 'ltl•M •r• offered at 
nadnal prices anl are lnterdod for nor>-oomnerclal 
use only. Anyone interested In distributing these 
pr09r ... on a cotmerelal ba•l• ahould contact 
O>annel 9000 oonc:emlng distribution arrang....,ts. 

cal lfomt. residents please odd 6. 5\ &.ales tax • 

Keyboud Utility Diak - $15.00 
Thr" programs, lncludirg source C'Ode, allow you 
to load a keyboard table Into the BIOS, change the 
ke yboard ·table on a system diskette, or save a 
keyboard table from the BIOS to a disk file. /Uso 
Included Is a BASIC prograia that produces an 
assembly language text file dump of a keyboard 
table. 

"S-OOS to CP/M Utilities - $30.00 
RDMSDOS.CMD allo"5 ~u to transfer files to CP/M 
diskettes fran KS-CXlS diskettes (operates similar 
to RDCPM.COM) • CD'\20!0.CO" converts COM for:mat 
f i les to CMD format allowing ~u to develop CP/M 
programs using tti. "s-oos assembler ard linker 

(..tllch .re IUCh "better than wt Is available for 
CP/M). Corwert.od progr.,.. can be run urder CP/M or 
\h!er the CP/M •ul•tor. 

llordStar Porsat &election - US.00 
'!his progr•, -n potch9d into ttandard lot>nlStar, 
allows the uaer to select from variou1 
Initialization formats. /lny patchable fl6>Ctlon can 
be set by this prognn. The format M!lectlons are 
defined in a standard text file \ititch can be 
.. slly IDOdlflod uslrg '"'Y editor. Source code ard 
a sample format file are lncll.ded. 9.Jpplled for 
both CP/M ard MS-!XlS. 

P:TX/N:¥. • X-<JN/X-OP'l' Printer Drhers - $25.00 
1"" printer drivers whldl support tho ETX/ICK ard 
the X-ON/)(-O!'f' protocols on either of tho Victor 
9000'• serial ports. once lnstallod, the driver 
can be enabled or disabled through simple cx:mo.nls 
(similar tD the way 132 col...., 90Cle works). Source 
code Is included. Supplied for both CP/M and 
MS--000. 

llore Victor Related Publicau-

The pop.Jlarlty o! the Victor 9000 ls finally being 
sholol'I, as happened in the case o! the Ill1/PC, by 
the emergence of more publications dealing 
primarUy with the specific machine. The following 
t h ree publicat ions are aimed at various se<Jnents 
of the Victor 9000 marketplace. F.ach Is briefly 
descr i bed, with references to where further 
information can be obtained. 

Sirius Ccmputlng 
The largest p.lbllcatlon excl1JSlvly tor the Victor 
9000 / Si rl us 1 caaputer (9o+ poges per Issue) was 
s tarted the some lllOflth as Channel 9000 (January) • 
It Is published In England and I s distributed 
mainly by JCT Umlted, the D>:jllsh distributor o! 
the Si rius l. n-.e magaz i ne contains .is, reviews, 
t uto rials, interviews, and a q..1estion Md answer 
col uin. It Is published bl1110nthly. Information may 
be obtained by writing or calling: 

Sirius Computirg Sales 
Paradox Gro14' Limited 

39-.41 North Road 
London, D>:j 1 and N7 9PD 

(01 ) 607-9489 

Resource 9000 
Pr imarily intended f o r the Victor dealer, this 
magaz i ne was started by a group of attorneys in 

the Boston area, Wo, after b.rfinq ._. 9000'&, 
reallzod the need tor 110re lnfomatlon concernlr9 
the product. '?he magaz.ine contains ads, revie\oilS, 
anl tutorials. The s\Dscrlptlon rate ls $50 . 00 per 
ysar. Its first issue came out in Moy, 1983. It Is 
to be published 1aonthly. For more information, 
contact: 

Resource 9000· 
240 Colllllercial Street 

Boston, PY. 02109 
(617) 367-<i959 

Bl-Twk Routines Club -letter 
Originally billed as tho "Victor 9000 Users Club", 
this group's aim is •to better understand and 
utilize advanced micro-processors, s uch as the 
Victor 9000 and IBM Personal Computer.• Th! s 
newsletter format p.lblication o:>ntains a q..iest i on 
and answer section and listi~s of techn ically 
oriented proqrams .. ni.e newsletter is publis hed 
monthly for an amual subscription rote of $35.00. 
Furtti.r lnfonnaUon may be obtained by wri ting : 

Hl-1"k Routines Club 
310 s.w. 2rd Street 

Ft. Lauderdale, FL 33312 

Cl!AllllEL 9000 

97'2 ~.arcus Lane, Tujungo, CA 910'2 
( 213) 352-6443 

Ja:Ties M. Les her, D:! i tor 
Subs c ription rate : $30. 00 (LG) for 6 Issues 

CNerseas Air Kail Rate : $37.50 (US ) for 6 issues 
PUbllshed Bimonthl y 

·- - - - - -·--- -- -
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Prlntlrw;r TM With BASIC 

&.\SIC l>M tha nasty habit of oonvortlrg tha AB:II 
TAB character (CllRS (9)) Into the appropr lat• 
nuabor of apac•. Thia occura whon ualrq PRlln' 
.,1th the BASIC lntarp<etar, rd Ll'RNI' "1th both 
the ·B"5IC Interpreter and compiler. ApporenUy, 
thla la an artifact from the days of '!'letypoa, 
.,hen •any terminals did not support the T.\B 
function . However, vi th todays printers and 
termin•l•, thl• •feature• can cauae much 
frustration. The Diablo 630, amoung other1, 
requires the TAB charac ter be sent •as is• to 
perform .-iy of lt.s apecla.l fin::tions. 

l'l:lrtunatal.y, at least when uslrg IJ'Rilll', thare Is 
a al•ple solution to this problH>. Bee•- the 
ASCII character aet def!.- only 128 oxles, mo•t 
prlntora (eapeclally .,hen ualng RS232 
comounlcatlon) atrlp the high-order bit fra11 riy 
character receive:!. Since &.\SIC All°"" charactar 
oxles frcn Clll$ (O) ID ClllS (255), It 1s possible ID 
trick BASIC Into lqnorlnq the TAB charectar by 
Httln; the high-order bit before uslrg It In ..., 
LPRDll' .,._..,. 'lh Is Is done . as folloW5 : 

10 !PRINI' <?llS (9+ 128) 

Unfort\l'llltaly, the tbove method does not ... rk 1f 
you "ant to aenl Clll$ (9) ID the display, or to a 
dov lee on the panllel port that does not strip 
the high-order bit, or If you .,ant ID sen:! full 
8-bit data using the RS232 ports. If you desire ID 
d:> this type of output, the only solution Is to 
patch &.\SIC to prevsit It from modifying the 'D\B 
c:harecter. 

To patch the KS-DOS BASIC interpreter (version 
5.27), folloot the steps bel<>" • 

.&.>OEBU:; KSBASIC .aJH<cr> 
>E2D30<cr> 
XXXX: 2030 75. l'B<cr> 
>E20CO<cr> --­
XXXX: 20CO 75. EB< er> 

~ 

To patch the CP/M-86 BASIC interpreter, use the 
followirg steps: 

A>!Xl'l'll6 <er> 
~OCXcr> 

ST>JIT P.ND 
XXXX1 0000 XXXX: 717r 
-62A87<cr> 
~5 EB<cr> 
xxxx: 2.\88 15 :<CO 
-62Bl7<cr> -­
~75 EB<cr> 
XXXX: 2818 14 :<Cf> 
--.s>.5!C86< er>--

To patch the '6-005 &.\SIC n.nti .. file llASRLtl.EXZ 
(version 5. 32 or 5. 33) It la first -..ary to 
rename the file to qlve It a different extention. 
Thia Js because DEBUG loads EXE f ilea for 
execution w they cannot be properly r...ve:l once 
they have been loaded this .,ay. Charging the 
extentlon prevents 0£Bl.C from changing the file 
when loe:llng. 

'II> determine .tilch version of BASRLtl. EXE you have, 
c:beck the alze and date of the file .,Ith the DIR 
.,._and. Veralon 5.32 has a alze of 20608 w a 
date of 7/21/82. Version 5.33 has a .Uze of 21UO 
rd a date ·of 10/18/82. 

UM the follo"1ng steps to IDOdify llASRl.H.EXZ 5.32: 

.\>REN BASRW .!:XE 8.'..SRIJI .53i<cr> 

.&.>DEBO:; BASRUN. 53i<cr> 
>£2'7Wcr> 
icXXX:mb75. ~ 
>W<cr> 
~ 5080 bytes. 
~ 
~ 8ASRUN. 532 8"SIUI .EXE<cr> 

Use the foll<>"lrg steps ID IDOdify BASRlll.!:XE 5. 33: 

.\>REN B>.SRUN. !:XE 8"SIUI. 533<cr> 
11.>l>E!lU:: BASRUN . 533<cr> 
>E27BO<cr> 
~5. EB<cr> 
>W<cr> 
writing 5280 bytes. 
>Q<cr> 
A>REN BASRUN. 533 8ASRUN. EXE<cr> 

Coa:ilD\ications 

Today, with so m5ny people ard businesses havlrq 
computers, an impo rtant capability ls 
inter-computer cor.municatlon. There is always a 
need to tr an sfer data from one compu ter to 
another. Usually this is a ccomplished by just 
taking a diskette out the first computer and 
i nserting it intz:> tte secord. Tnis works ok. if the 
t\o'O compute rs are of t.he same type, or use the 
sa~e disk fonnat. Unfo rtll'latel y, the Victor 9000 
h!'!S .? disk. format that is 1.rdque i n the industry . 
That Cleans that the only way to exchange data 

betw-een the 9000 and anything else is over wire, 
at least until saneone designs an ad~on disk lL"l i t 
that is compatable loll th other formats. 
~1'lile I ~ sure there are ma.,y other comnunicat.io:'l 
progra r.i.s available, I am o::>Veri~ here only the 
t....-.::i most p:J?.Jl.ar third-party progra:ns, along with 
t he Victo r offerings. H anyone would care to 
sub~i t a re view of other programs , or more 
deta iled discuss ions of the ones p:esented t.?re, 
"""=' \oOU ld be ql~ to pJbl i£.'i t.hc'u. . 

-3-
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llOVl!-lT 
Move-It la th• aimplest, and Maiest to ia., of 

·th• general purpose pro9rama covered here. 
Altho"IJh It ha• • "dlJllb terminal" ..Se, Move-It la 
prlmorlly dHlgntd ID transfer C!l"" betwHn two 
computers. Qlce Move-It is running on th• two 
computer• that wiSJ to oonmunicat:e, all c:x-arda 
,.,.., bo ontared ot only of them (either ond). 

Move-It allows you to display a local or ranote 
file directory for any drive on the two systems. 
rile transfers c.-i be done fran a.rd to any drive, 
and "°vrlt aupp:>rta •..tl6-card• filenames. '?tlls 
ukes it very easy to transfer an entire diskette 
full o( Information. 

Move-It transfer• both text and object files. 1.11 
file tronsters ore done In a blocked IOallnOr, wl th 
each block bol.ng d'leckad for validity before the 
next orw La ..-.t. 1"'y failure of the tranomlsslon 
1a reported ID the ....,r. 

Move-It allO ho• • message cx:moand that allo,. )'OU 
to Mrd a ore-line .. ssaqe ID the rt1110te CXJ11putar. 
This future la handy tor talllnq the remote 
operator ID charqe disks, or that the session Is 
over. lohen a IMISSaCJe is aent, the boll La a:i..-ded 
at the recelvirg enl ID alert the operotor. 

' Hove-It Is avalloble for CP~O CXJmputera, the 
IBM-PC, anl the Victor 9000. Por 11ere lntomotlon, 
contact: 

Crosstalk-XVI 

l*:llt Software Systerus 
23842 Archwood Street 
Canoqa Park, CA 91307 

(2l3) 703-8112 

Th• Crosstalk progruo Is the 1DOst widely used 
microcomputer communications package on the 
market. Crosstalk-XVI is an enhanced version of 
the original 8-blt version of Crosstalk, 
completely rewrl tten to make full use of the 
capabilities of l~bit machines. Crosstalk-XVI is 
currently undergoinq testinq for release as a 
Victor Level 2 90ftware product. 

In addition to supporting text and object file 
transfers between canputers (with error checking) , 
Crosstalk allows the Victor 9000 to act as a very 
smart remote terminal. Configurations for 
different systems (boud rates, parity, etc) can be 
stored in separate •command• files so that 
changing comml.l'lication ~rameters is done simply 
by tell lrg Crosstalk to load a nev coomanl file. 

Log-on response procedures can be stored in 
"script" files so that signlrg on ID a canputer 
utility such as Compuserve can be done at the 
"push of a button.• The script file syst<m uses 
its o WT'I proqramming language to make it a very 
p:)\··erful comnunications controller. 

Cr oss tallt also allows you to store strings of 
c haracters that will autanatically be sent when 
the !lrlCtion keys are hit. If you have a • sr.i.art• 

modoa, Crou~lk can evon bo P£ogr.-.I to diol 
the nl.lllber tor )'OU• 

oau r~iv-' from on-line K>Ul"C..., in a:idition tD 
beirq displayed on the 9000's screen, can be 
.. 1ectively captured to ...:>ry, or MV~ Cl'\ disk, 
for editing, reviewtrg, or print1rq, at• let.er 
t1M. You can also review data captured to msm:>ry, 
Cl'\ the 9000'• acr99"1, while rmainirq on-line. It 
Is also possible to selectively send incomolrq 
data directly to )'Our printer. 

Cro•stalk lo available for oll common CP/PHIO 
syster::'l5, for CP/H-86, the I~, at'rl, of a:>uree, 
the Victor 9000 in either PIS-OOS or CP/11-86 
versicns. 

Por nor• infonnation, contact: 

lllcrostut 
184 5 The Exchange 
AUanto, GA 30339 

(404) 952--0267 

Victor 'hcbnolog !es 
The followin;i victor Slft...,re produca ore either 
released for aale, or should be releaMd eoon. 
'lheae P£odUCU cover a wide range of capabilities. 
For further tnfonDation, contact your Victor 
dealer or local Victor branch office. 

PC CCR! 
PC CCl1ll provides the means for Mndl.ng tut lnl 
object files frcxn the Ill'H'C to the Victor 9000, 
only. It consl:SU of two progroms. 'Ille first runs 
on the IR'H'C anl serds files to the Victor. n.. 
secord prngrmi nns on the Victor and receives the 
files sent frao the I8'1--PC. o:r.munlcation ls over 
a Centronic• type cable o:mnected from the Victor 
parallel printer port to the IBll-PC Parallel 
Pr inter Adapter. '!he PC a1'tl package Incl 00.S the 
cable. 

PC rot! is Intended primarily for !IOft..,re hol!Ses 
and dealers, providing a low cost raethod of 
transporting proqrams from the IBM-PC to the 
Victor 9000. 

~ 
Victors ASYNC program is en inter-computer 
cormiunication prognn whose OYera.11 capabilities 
fall bet .... en those of llOVE-IT and CROSSTAU<, 
mentioned abo.le. ASYNC prc:wides for async:hromus 
termb.al euulation, data tcans:liss1on znd capture 
in teminal mcde, flle tra."l.Sferirg \iith ccr.iplete 
error dleck.irq in daWink mode, and •snart• roodem 
control. 

>.SYNC Is available only for CP~6, alt.hocqh It 
will nn uroer MS-lXJS uslrg the O>/M-86 enulator. 

BISW:: 86 - 3270 ~ 3780 
Victo r is offering two e.":! ul~t1on packages that 
SU?;>Ort the ! &"'. , ard I&'. ca::pat.able, bisyrc~orous 
Ccr.:7.t.r.!.cc. tio:i p:-o tocol s . 

I 

/ 

I 
I 
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The 3270 pro9r1• support• 1mul1tlon of the 
following Il!PI equlpmsit1 3271 controller rd 3277 
display, 3275 display, 3284 printer, 3286 printer. 
The 3270 progr .. con be UHd wl th the Victor 9000 
to perform operator controlled, phy•ical 
culatlon. It ls al., possible to 91hanc:e the 3270 
interface through UAr-d•fln«l progrn ed:lltiora. 
These user defined routines can provide for 
extensive pre and post processing of the 
comunicated data, or any other pnx:essirw;i that 
.. Y be necessary. 

Victor's 3780 package is a Remote Batch Entry 
Station emulation progr&JQ. It ia capable of 
•ulatlng - mo, 2780, 3741, and 3780 devic-s. 
n>e emulator pre>1ides for tlw tr&N1Dlaslon of dota 
froc the Victor keyboard, or from a.e or more data 

files. Received data can 90 to the screen, the 
printer, or tD one or eorw print or p.indl files. 

Both the 3270 and 3780 ••ulator• use IBM'• 
bisynchronous coanunlcetlons protocol vith blud 
rates from 1200 to 9600. Both products are 
available only for CP/ M-86, but will ri.i W>ler 
MS--006 using the CP~6 ... uiator . 

llOT!:: 
We recently learned that the BETA releaae of the 
3270 pack&ge has been tanporarllly vithdrawn. It 
will be' r~released in the future with a new 
vwdor version. 

10 DEl"INf A-Z ' only in~ers required 
20 PRINT •Envelope lddres.ser - Version l .. o• 
30 PRINI' 
40 BLIO'WIJ(•lB • ... Cl'Rlril as block urkar 
50 Ol"P'Si:r-45 ' ool..., offset for envelope address 
60 ' • get lettar file ,_ rd open it 
70 l'RINf •Enter Letter rn.,_, • 1 
BO LINE DIP\11' ""1L$ 
90 OPEN •R•, fl, L$ 
100 • set ~ to read file one character at a ti• 
110 !'1£ID fl,128 1S F$ ' read • randall fUe, 128 bytes at a time 
120 J•l ' inltlaliZll! character coi.iter 
130 R•l • initialize file record a>untar 
140 GET tl,R ' get the firot ACOrd 
150 ' skip until first oc::uranoe of block marker 
160 OOSUB 1000 • get one character tram file 
170 IF C•26 'nllll 500 ' exit if en:l of file enooW'ltered 
180 IF COBI.J<)WU( THEN 160 ' loop beck If not block ucker 
190 ' print all lines (offset by OFFSt:r) until next block ucker 
200 LPRINl' TAB (Of'PSET); • tab to address posl tlon 
210 GC6lll 1000 ' get one character fran file 
220 IF C-26 THEN 500 ' exit if n of file 
230 IF C"6UIMMJ( 'nl!ll 500 ' exit If en:l of address block 
240 IF CO 13 THEN 270 ' skip if not Cl 
250 !J>RINr ' print Cll-LF 
260 LPRINl' Tl\B (OFFSET); ' tab to address posl t!on 
270 IF C<32 'nllll 210 ' skip all other control chars 
280 LPRINl' CS: ' pclnt regular character 
290 GO'IO 210 
500 ' end of address block 
510 LPRD.T ' restore carriage 
520 CWSE ' close input file 
530 SYST!M ' return to systso 
1000 ' subroutine to return one char in file 1n C and CS 
1010 IF J>l2B 'nllll 1060 ' skip if not at en:l of record 
1020 Cs-MIDS (F$,J, l) ' get next char from record 
1030 C•AS:(CS) AND '"7F strip sign bit (Wordstar fl&g) 
1040 J-.Hl ' increment char co1r1ter 
1050 RE1VKN 
1060 R-R+l 
1070 GET 11,R 
1080 J•l 
1090 GO'IO 1000 

l ~s t!n~ 1. Cwelope J.ddressirq Progra.':l . 

increment record ool.f'lter 
• read next record fra:i file 

reset cha:r~=ter a>l.f'lter 
get o~ char fra:i record 



MordSt.or Continued 

nx I AC1t Protocol 

I hove ofton been Hked why the ETX/ICK or the 
X-ol/X-oP!' protocoi. do not work vith the Victor 
9000. 'Ibis •proble,.• la not one euoclated only 
vith the 9000. WordStar 1tote1, durirq the 

•

natallatlon of one of the tJbove f><otocola, that 
n ordec for the protoool to work, the ~ must 
nstall a routine ln WordStar' • patch area to 

receive characters from the printer. If th la 
receive routine is not install«J, then, for the 
Er'X/ICK .protocol, • few character1' will be printed 
and then WordStar will •hang•, and for the 
X-ol/X-01"1' protocol, characters vill be printe:l 
(end Olferpr inted) jL1St as if no protocol had been 
apeciUed. While it is fairly easy to write a 
rKeiv• routine for the p::>rt the pr'inter is on, 
thla does not solve the 9eneral problee of 
eoam1r11cat1nc; with a printer that does not L15e 

hardware han:lshaking. 

'l1'le printer I use "1th rry 9000 is a Dlablo 1620, 
which does not use hardware hartlshaking. llodifying 
lobrdStar bo aJppOrt the tTX/ICK orotocol that the 

· 1620 uses solves the handshak-irq problem for 
Word Star, but does nothing for all of the other 
pr09raas that output to the printer. A better 
solution to the problem la to install a CL1Stom 
device drl ver in the system that supports )Our 
printers port!eular protocol. '!his ~ S>lves 
the hartlshaking problem for all programs, not just 
W:lrdStar. 

Custom device drivers were discus5ed, with 
examples included, in Channel 9000, Volt.ne 1, 
Number 2. 

• 

Enrelope Addressing 

I use W:lrdStar to caopose lllOst of the letters that 
I write. I find it inconvenient to have to 
dupl!eabe the addressee's address (which is at the 

• 

be91nning of the letter) for the p..irpose of typlrq 
the emeloi:e. To make the addressing of envelopes 

· easier, I have written a B.>.SIC pr09ram ..t>lch finds 
the address In the letter ard prints it !n the 
proi:er posi tlon on !tie envelop!. 

To indicate the position of the address !n the 
letter, I precede and follow it "1th the lt>rdStar 
"'PR user patch corrmand, 'frfhich, for my setup, 
performs no function. !l'lterlrq this c:ont!l&ld into 
the text places a Ctrl-il (12 hex, 18 decimal) in 
the text file. '!he 8.'.SIC pr09ram skips all lines 
up to the first Ctrl-R, then prints all lines up 
to the second Ctrl-R. 

nie BASIC program is 9lven in Listing 1. It rnay 
easily be modlflej ID print a return address, for 
use with env elopes that are rot pc-~printed. ~is 
prog ram c.a."'l be canplled or converted to assero!:ily 
ll..-wg uage to t:\ake execution qJicker ard easier. 

lllHXIS I CP~6 eo .... ralon 

In re•arehirg Word Star in proparatlai for writing 
the Mlly, 1983 iaaue, I diaoovered that lt>rdBtar 
...., desl9ne:l bo r1r1 W'ller both CP/IHl6 llnd MS-DOS. 
There 1a a one-byte fla9 in WordStar th•t 
irdieates which aystem the pr09rui 1a running 
under. WordStar uses this Oag bo decide ..nether 
to use CP/M sys- calls or MS--IXlS sys- calla. 
All that is req.iired to a>nvert lt>rdStar betw«i 
CP/M and MS-DOS is changirq the system fb9, 
adding or r""'°"ing the CP/M om file heeder, and 
eharq ing the sys ten calls in the printer patch 
area. nio following is a deaerlption hov to 
convert lt>rdStar frail one sys- bo the other. 

Syst- Type n"'J 
'Ibis Oag !nd lcatss bo lobrdStar "1ieh system it is 
running under. It is set to O<b for CP/M~ llnd to 
mi tor MS-COS. 

Sysu. dotsra!nat!on 

CP/M Header 
In order to provide cxmpatabiUty be- CP/M and 
MS-DOS, W:lrdStar is configured as the 8080 Momory 
Model under CP/M, and as a CXM file under MS-COS. 
Both thHe eonf19urations ...,... only one _..,t 
(the CODE ae91oent) and al90 aaa1ae that the 
progr• starts at offset l!XJI. 

CP/M om files have a hea1er that tells CP/M how 
bo load the f !le, h>w JDUCh ..->ry bo allocate, and 
how to initialize the segment reg istero before 
executlrg the progrsn. 'Ibis header is 128 bytes in 
length. MS-005 CCJ'I files have no header and are 
always loaded in • single S09Dent startirq at 
l!XJl. 

'!be CP/M loader req.iires that space be allocated 
in the OID file for the memory from Cl> bo F!'h, 
whereas the MS-DOS CCJ'I file loader asslJl\es that 
the data In the CCJ'I file starts at lOOh. This 
means that to convert W:>rdStar from CP/M to 
MS-IX6, 384 bytes must be stripped frail the front 
of the om file to make it a CXM file. '!his can be 
done uslrq el ther Dt:7r86 under CP/M or by using 
!EB u:; under MS-COS. 

'!be follow!rq f><ocedure converts CP/M lt>rdStar bo 
MS-IX6 us i rg tuI'86 (the w.:lerl!ned ports are typed 
by the user): 

-6-

A>OOT86<cr> 
~ 

SThRT END 
lOOCX: 0000 XXXX: 52FF 
-5356<er> 
lOOCX: 0356 00 Fl'<eO 
XXXX:0357 00 ~ 
-Wf'l.S .~,180 ,5"2fficr> 
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'l1>e followl1>9 proc.sure comorta "5-IXE Word6t.ar 
to CP/M using DEBlK> (th• Wlderllned pert• are 
typed by the user) 1 

A>O!Jll,X; 

~er> 
>L280<cr> 
>~OO<cr> 
>El 60 Ol lfi 09 oo 00 PP OP'< er> 
>tiSb ~<co- - - - --
>lii51<c~ 
cx-,rno 
:5300<cr> 
>iiWLl5iXcr> 
>W<cr> 
~ 5300 bytes 

Printer Interface 
The above procedure oonverta the edltl1>9 p:>rtlon 
of WordStar betwHn IE-IXE anl CP/K. lbWWer, It 
does not oonvert the P<lntl1>9 p:>rtlon. '!he P<lnter 
drl vers In WordStar are all In the custaD petch 
areas described In our last Issue (Vol. 1, It>. 3). 
Because of this, these drivers must be corwerted 
..,uolly. · 

On the Victor 9000, WordStor Is al11ost alwsys 
configured to use the Star>lard List Devloo for 
P<lnter output (CSh"lt:H • Cl\). '!he patch areas for 
the Stardard List Dr! ver are as fol lo..,: 

UBSY 
LISDO 
USINP 

15 bytes 
16 bytes 

3 bytes 

Printer Status 
serd O>aracter 
Receive a.er. 

The WordStar INS'll'.LL progr1111 puts d"""Y routines 
In for the Printer Status (LIBSY) and Receive 
Character (LISINP) calls. These need not be 
change:l .tien oonvertlr>; WordStar between CP/M and 
P&-DCE. The serd Character routine (LLSJ:N)) Is the 
operating system call that causes a character to 
be printed on the current list device. The 
versions of this routine for CP/M and P&-ra; are 
9 I ven below, both In assembly long uoge ard In hex. 
The hex codes """I be IJSed for patching the driver 
usirq OEBLC, tcr86, or WordStar' s INS'I1UL prognn, 
as described In VOline 1, 11.Jmber 3. 

USEND: PIOV !X.,1.L 
"'11/ CL,5 
IJ-.'T 0£Ch 
CLC 
RET 

;chor ls In 1.1. 
;print char fn 
;CP/M bdos call 
; clear status flag 
;return tx> \liS 

CP/M Send Characte r Routine .!,'!Hex 

7lXt.l 8>.h,!Xh ,Blh ,05h,Cll1,EOh ,FSh,CJh 

US~.::>: M::JV OC.,kt. 
f'OV AH, 5 
INT 02lh 
CLC 
RCT 

;char is i n AL 
;print char fn 
;KS-«lS dos call 
: clear stzt1£ !lag 
; return to \..'S 

P&-ra; Scld ~ ~ .!,'! HIX 

7lDl 8Hl,D<ll,~,031,Cih,2lh,P8h,C3h 

Control c 
'there 1.a a problem vlth lobrdStar versions P<lor to 
version 3. 21 that has to do with the proper 
handling of Cbntrol-<: ot>en nnning lnler P&-ra;. 
Th•H early versions uae MS-OOS function ca.lla 
that cause termination of the program if a 
Control-<: 1a detected during Input. Because of 
this, these early veraion.s are rot suitable for 
cornerslai from CP/PI tx> KS-!XlS. 

Prag r.. 11aae 
thee lobrdStar bas been oomert:ecl from to CVl lnler 
a different oparatirq ayatem, the file .- that 
WordStar uses to get beck to itself, follovlng the 
uc:ution of the •R• (rli'\ ectemal proqrma) , SM.at 
be corrected. 'Ibis file 1MU1e ia at off11et 3E7h 
(- Vol.- 1, -r 3). 

overlay ril•• 
There are no •odificatlons required to the 
WordStar CJ\IR fil• for runnlrq W>ler on alternate 
operating eystem. 

132 Col-. !lode 

The Victor 9000 is can svltx:h Its acr_, format 
from 80 ool...ns by 24 lines to 132 oollJlll\S by 50 
lines. "nlis is through the use of the l32 CX>lumn 
utll I ty progr..,,, 132C, >tllch enables the 9000 to 
be swl tched between the two foDIUlts. The progr .. 
l32C--OI switches the 9000 to 132 O:>lUM n::de. '!he 
program 13X--Ol'1' puts the 9000 back In BO col cmn 
n::de. 

-..:.rdstar is also has the capability of nnnir>g In 
132 column 11ode. The height of the screen Is 
determined by the lllT£ patch location (248h) and 
the vldth of the sere«> Is determined by the WID 
patch location (249h) • 'lhese ahould be aet to 50 
(32 hex) ard 132 (84 hex), respectively, for 132 
colllM. operation. 

~tic Col,,_, llode Switching 
WordStar can be patched so that It automatically 
enables 132 colUl!ln mode when it is lmioked, ard 
restores 80 coll.l'Dn mode when it is terminated • 
.\l'ter the 132C utility bas been n.n to enable 132 
co lun.~ cxxle, l32 collr.lrl rode <2n be turned on by 
sending "ESC I" (1Bh, 7Ch) to the display. 80 
col1.1n1n mode is restored by sending •Esc z• 
(lltl, 7.a.b) to the display. All that is requlr6:l to 
have WordStar switch autoruatlcally Into and out of 
132 column mode, is to have it send the 
oppropr!ate ESC sequence to the dlsploy at 
lnltlallzalai ard termination. The patch locations 
ln WordSt.ar that are used to accomplish this are 
TR-'.!l(I (292h) ard '!'R"ltr.,'I (29Bh) • 

ln the standard version of W:>rdStar for t.l-ie Victor 
9000 , there is not eoo~h extra roan at the T'R".na 
patch area to a::Sd the ES: seq.Jenee for turni09 o:"'I 
132 colur.i n mode. There ls, ho \o•eve r , an ts:: 
seqJence 1.nst.alled in this patch e.rea t.'l.!t ls rot 
9eoerally needed """'1 !nvok!rg WortlStar. It Is the 
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· enable keyboud eequeooe "Es:: {" (lElh, 7Bh). Thi& 
MqUence can be replaced "1th the 132 col \lllll llOde 
on sequence. There 1& m SPftot problem W"ith the 
TR1~1 pot.ch area. 

Th• following are the required patches for 
autanatic switching jnto and out of 132 coli.mn 
Dede: 

TR1INI 292h 07h,lBh,78h,04h,lBh,1Ch,1Bh,33h 

'm1lM 29Elh 02h,1Elh, 7Nl 

Highlighting Method 

The standard WordStar configuratlcn uses revet"se 
v ideo !or highllghtlr>g of 11enus and text blocks. I 
have fourd the contrast between the reverae ard 
nclEmal video to be greatly annoyir>g. I prefer the 
way that Dbase-II performs hlghllghtlrg by usirg 

. the foreground and background (high and low 
intensity) IDOdes available on the 9000'a display. · 
The foreqround and background method has the 
aa:lltlonal a~antage that the contrast between the 
tw IDOdes is adjustable us!r>g the screen contrast 
and brighness keys (these 8re the ALT cursor 
posl tionlr>g keys) • 

Although the opposite !Jllplimentation ..,rlcs just as 
well, I chose to have the llemJS aOO marked te>ct 
blocks display at low (backgro<nl) intensity, and 
the normal text to display at high (foregroW"ld) 
Intensity. 

The Wo rdStar patches to change the highlighting 
method to that descrlbe:l abc7.re are as follows: 

284h 02h, lBh, 29h 

28Elh 02h,1Elh,28h 

one side effect of maklr>g the menus low intensl ty 
anl the text high Intensity Is that, after exlt!rg 
Word Star, the cursor is at a different int.ens! ty 
t.hai the rest of the screen. If this Is anroylr>g, 
then the "ESC ) • (1Bh,29h) sequence should be 
adde:l to the TR1lM pot.ch area ID set the cursor 
t o low intens l ty mode when WordStar terminates .. 
The followlrg pot.ch accanpllshes this : 

'm'IWI 29Bh 02h,1Bh,29h 

If the meius a re set to display at high Intensity, 
and the text at low intensity, then the above 
pot.ch Is not neede:l. 

Nordstar •rront End• 

I have three or four standard formats that I 
r epeatedly use In ""rd process!r>g. Che of the few 
t h in;s t hat I don't li ke about Wo rd Star i s the 
1nablit y t o s e lect its in i ti a l state fr om a 
prede f ined li st of f o rm ats. Th i s means that I 
either have to ma.,ually set ~ my editing fo rmat 
each time I e n ter Wo rdStar o r I have to keep 
sev eral co pys o f Wo rd Star , wit h each on e 
co;; ~ igu red for a pa r t icular f ormat . 

Not caring for eithe r of the above options, I 
decided to write a small prograi that I could 
patc h into Word Star, th.at w:>uld allow me eelect 
from • predefined list of for11a ts , and would 
configure lt>rdStar to the format •lected. 

The progr• reads a file l'Wlme:l rtRV.TS.WS to get 
the menu list of formats that I have defined, 
along with the patch information required to 
implement each fern.at. After selecting- a format, 
the prognn sets the speclfle:l pab::h locations to 
the given values and then jumps to WordStar ' s 
entry po Int. The f'OOMI\ TS .WS f ile is an AS:II f lle 
tha t can be easily char¥3e:l m! r>g a simple e:lltor 
(like Wordstar, In norrdocllDeit llOde) • 

The syntax tor each mew ontry In the PtRIATS.WS 
file Is defln«l es follows: 

TiUe Une -
The first line of each •enu item contains the 
title of the for11at that la displayed on the 
screen when WordStar is inVoked .. 'ftle first 
character oo the line must be Cl asterisk ('• ' ) .. 
Everythln; after the asterisk, to the end of the 
line, Is dlsplaye:l m the acre«l es the title for 
the formot. The following line ..,uld cause the 
title • l. Inter-office ....., •• to be dlaplaye:l on 
the screen, If It -re the first entry In 
P'CR4M'S .ws. 

*Inter-office IM!nOS 

Default Drive Une -
The aecond line of each format Item Is the default 
drive specification. 'l!lis Is the drive for which 
WordStar will display the directory. '!he syntax 
for this line Is the drive letter followed by a 
c o lon (': '). "nle followir>g line ..,uld cause the 
•e• drive to be the default drive after WordStar 
starts ruin1rq. 

B: 

Patcbes -
'ltle third and followlrg lines of each format Item 
are the patches to be made in WordStar prior· to 
I ts start-up. The syntax for each pet.ch line Is 
the startlnq address of the patch (In hex) 
follo""'1 by a semi-colon (': •) , follo""'1 by one or 
more byte values (in hex) , separated by conmas 
(' ,'), that are the values to be placed at the 
patch address. If mo re than one byte value is 
specified, these values are placed at successive 
addresses after the l ni tial patch address. '!he 
foll oving line would cause' the va lue 2h to be 
store:l at 29Elh, lBh to be store:l at 29Ch, an:! 29h 
to be store:l at 29::tl. 

299 : 2, lB, 29 

Non-cons e c utive p~ tches mus t be ent e r ed on 
sep!rate l ines . The re i s no lici t t:> line lerJ:3t:!"l , 
b ut consecutive entr ies roust all tE on the sa~e 
l i ne . In other word s , t he fi rs t en t r y on ea ch 
pa te~. s;>ec i!ication lbe r.o...rst be ~ patch s ta r t1rw:; 
a dd ress. ill patch 1r.! o:oeti0!1 l s b P.SX • 
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An uupl• FORMATS.WS file la •hown below. ,,,. 
•t.etters• format •ts the left urqin to oohmn 1, 
the right margln to colUM 65, mlcro-just!tlcation 
l• turned off, hyphen holp 11 turned on, ..i the 
- br .. k d!sploy l• turn.:! oU. Tho "132 Column" 
fomat nu the auto11atlc 132 mode (deocrlbed 
above), 1ets the left col1m1 to l an:! the right 
colLIGJl to 100, turns •lcro-just1ficet1on off, 
turns hyphen help off, an:l turns the page break 
dlspley off. For a more eo111plete description of 
the effect of each of the potches, refer to Vol...., 
l, llJlaber 3. 

•Letters 
B: 
37!'10 
380140 
386;0 
3891rr 
38010 
-I32 Oollm\ lbde 
C: 
248; 32 
249184 
292;7, lB, 78, 4, 18, 33,lB, "1C 
299; 4, lB,29, lB, 7A 

. 37!':0 
380: 63 
386;0 
389:0 
380;0 

This format file produces the following screen 
display when the modlfle:l WordStar ls started: 

WordStar POrmat Selection Menu - Version l. O 

l. Letters 
2. 132 Ool"111'l ltxle 

Enter Selection: 

When the . selection is entered, tie progr~ then 
patches WordStar according to the information 1n 
FOR'ATS.WS for the correspordlrg selection. Mter 
the patches are made, the program jumps to 
WordStar an:l WordStar c:ontlnlJOS normally. 

The format selection program ls given 1n Listing 2 
ln CP/M assembler format. Tho proqr,.. ls the the 
same for MS-DOS, except for minor assembler 
differences. To patch the format program into 
W';)rdSt.ar, you mlJSt first assemble it, then inake it 
into a COM or 010 file, and then use DEBUG or 
DDT86 to incorporate it into WordStar. {~en 
linkin;i the progra'TI urder ,..S-D:lS, you will get An 
error message saying t.hat no stack was defined. 
This is normal for C<M files. Ignore the message.) 

To lllAka a po tchod It> rd Star OID f !le ..-:! W!Jol.OID, 
uslrg CP/M, follow the ateps below: 

1.>"51'116 l5MDl\J(C0 
~ l6l£NU 8080<cO 
~c~---

~ 
START !HD 

xxxx: 0000 xxxx: 521'1' 
~.~co 

STAAT DID 
YYYY: 0000 'l'lYY: 55'f'F 
-wYYY: 5300 ,55PF ,XXXX:5300<cr> 
-£XXXX: lBl <co 
XXXX: OlBl 81 7r<cr> 
XXXX: 0182 38 Sl<cr> 
XXXX: 1083 E9 .<er> 
-£XXXX: 5JOO<c0-
XXXX: 5300 00 8Hcr> 
XXXX: 5301 00 39<cr> 
XXXX:5302 BC .<co 
-w.5."t.CM>,XXXX~5Pl'<co · 

To ... 1te a patche:l Word Star CXJI f !le ...... e:i WSM.CXJI, 
using MS--006, perform the following steps: 

A».SM '9eltJ; <er> 
AX.IN!< loEHNU;<cr> (ignore the ..,ming) 
A>iXf2BIN l6£N\J ~ .CXJM<cr> 
'->DEL 161£NU----:151f <cr> 
A>5EBlJ:; lo&ltNU .CXJM<cr> 
~co 
>L<cr> 
>ElOl 81 38<cr> 
>B2lf O 84 """W<Cr> >RCX<co __ _ 
ex~ 
:5480<cO 
~ 
writing 5480 bytes 

~ 

After you have a patched version of WordStar, 
create o simple FORKAT.WS file, like the one 
above, to test the new program. once you have 
determined that the new prognm is workirg, )QU 
can then experiment with more canplicated patch 
setups. 
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prO)dtv oqu ds:byte ptr .20Ch;Word5tar default drive spec 
ri:'.ifl<"'J cqu ds: byte ptr • 206h ;K5-DC6 fla9 

cscq 

orq lOOh ;srnoll model. start 

~tart : ~ ....srncnu 

orq 5280h ;address of end of WS.COI 

~entry dw 0 ;wordstar entry address 

\."jmenu: """' "!',offset stack ;set stack pointer 
mew ax,cs I 

""" ds,ax 
mew es,ax I 
cld ;all strings fo....,rd 

set 0\1'\ scgncnt If CP/H 

onp msfl09 ,o 1 test for KS-alS version 
jnz ws.O ;skip If MS-000 

""" clx,ox ;irove S!:C to proper roqlster 
mew cl,Sl 1 set D1S Se<]ftent 
call txlo• I 

r c--1 In FQn\!\TS .WS ar<l por90 data 

\."Jf"'OI '!""' ol ,pr09drv ;9st WS pr09rat1 drive spec 
mew fdl,al ;store In file block 

""" dx,offset fcb ;point ID file block 
mew m ,1s ;open file 
c..i ll lxlo!l ;call system 

or al,al 1 check If found 
jz v;ml ;skip If yes 

m<N dx,offset enn99l1opcn error 
jmp error ;quit 

\.-;m l : .. mew ds:byte ptr fcbt32,0;rosat record nunbor 

m<N dx ,offse t fonaat.51set dna address for read 

.,.-:ml.J: push cJx 1savo offset 

"""' <th,26 rsc t transfer adr 

Lbt lrri 2. . WordSt..ir Front f.hd. 

• call lxlos 

lllOV clx ,offset fcb 1p0lnt ID file block 
w:N ah,20 ;~ntlal rood 
call lxloa 1read entire file 

pop clx 1 restore read offset 
anp al,O 1 chock for oof 
jnz IC'lmlb ;skip If oof 

odd clx, 128 1 lncrMent offset for nect rec 
:jmp IC'lml• 1 read sc11ae more 

1 display fo'"'at 11enu ard 9et potd\ table addresses 

wsmlb1 rtt<N clx,offoat 11MS1\lftll91put '-" Initial 1Denu ~ 

-21 
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call print I 

«N bK,offset fmttbl; Initialize pointer 
"""' al ,offset fo,..,.ta;polnt ID start of foraat file 

lods 
aap 
jz 
anp 
jz 
~ 

ai 
a1,••• ....... 
al,Uh 
... 116 
....a 

1 CJ<tt char of ti Ue 
;start of title 7 
;pclnt t!Uo If fol.nd 
;onl of file 7 
190 on If oof fourd 
;keep looking 

JOOll dJc,offaet IMlnl.6\t.nJpclnt fonnat Wex ntnber 
"""' llh,9 ;print string 
call bdos I 

Inc ds:byte ptr .,...umm<l;lncrement lrdex nlllt>or 
anp ds1byte ptr -.1r11n+l,'9';overflow 7 
jbo wsm5 ;•kip If ok 

w:N ds:byte ptr -.un...+l, 'O';reaat ls dl9lt "°" dsrbyte ptr .,_..unin,'l' ;oat 1119 dl9lt 

lods 

'""" ftN 
call 

anp 
jnz 

call 

al 
dl,al 
ah,2 
lxlo• 

aklpctl 

19<1t char of title 
1 put In proper rO<j lster 
;display char 
I 

;onl of line 1 
I loop back If rot 

;skip all ctrl chars 

""" ds .. rord ptr [bxl ,al;aave potd\ addreas 
add bK,2 ;point ID next table poaltlon 
Inc d.s :wrd ptr C.tcnt; lncr ... ant nl>l'ber of fomata 



• jmp 

\\r.T"\'l: mov 
call 

call 
onp 
jle 

onp 
jle 

•·-:....., ,i: mav 
mov 
ca ll 

jmp 

•·-:mlO: dee 
sh l 
mov 

sub 
mov 

l0'1:i 
cmp 
j n7. 

... ~rnll: call 

··--nl2: call 
jb 
onp 
jz 
onp 
jz 
anp 
jnz 

· -:~l): c~ill 

jh 
;.to!; 

• 1 look for next format 

dx ,o(fset mou.rn!>;)l;put q> rest of menu message 
prlnt 

qctsel 
b<,O 
wsnOa 

b< ,ds : fm tent 
w:;mlO 

;qet selection 
:check validity of selection 
: Inv al Id, try again 

:check upper limit 
1sklp If ok 

dx,offset cnnsqJ; invalid entry 
ah,9 ;print strln::1 
bdos 

; lnval ld, try again 

bx ; b.1se at zero lnstead of one 
bx , l ; make '"°rd index 
st ,ds: fmttbl[bx) :get set~ table address 

al ;get drive spec 
.. 1, 'A' ;chock inlnlml.11'1 
cr rorO 1 exit if error 

al, 'A' 1make bdos value 
d:. :drvspec,~l ; s ave 

,,1 ;check for terminator 
al It: I J 
c rrorO ; f"Xlt lf rot proper terminator 

o~lpctl 

gctnt.m 
crrorl 
bl, I *1 

"'3m20 
bl, lNl 
... r.m2.0 
bl ,.,' 
crrorl 

d l ,i'llt 

qctm.rn 
crrorl 
ol 

bl ,',' 
1--:;ml) 

1sklp ctr! chars 

; get patch address 
;exlt 1f syntax error 
; erd of patches 1 
I exit If y<!S 

1end of file ? 
1 exit If y<!S 
;check enHrg 
1 exit if error 

: put patch adr in Index reg 

;get p!tch value 
; exit lf syntax error 
1 store patch 

: more to cane 1 
1 loop If y<!S 

t .1-itl rYJ 2. H:>rdSt..ir P'ront Did. 

• jmp rlook for noxt pstch line 

1 set default drlvo 

wsm20: mcJl'rl 

lllOY 

pJSh 
call 

jmp 

1 error exits 

errorO: """' jmp 

errorl: """' jmp 

error: """' call 

exit: anp 
Jnz 

xor 

"""' int 

oxltmst Int 

dl ,dstdrvspec 
"'1,14 
bx 

,bdos 

1 got dofaul t drive spec 
rselect disk function 
1save Index 
1call oc.6 

ds1word ptr ..,entry1go to wordstar 

dx,offset el'ftlsg41bsd drive spec 
error 

dx ,offset •l'111sg5; bsd pstch table 
error 

ah,9 
bdos 

msflag ,O 
ex ltJns 

lDC , llX 

dx,ax 
224 

32 

1print error mgg 
I 

1M5-0C6 ? 
rsklp If "5-oc.6 

rCP/M exit 
I 
rexlt to system 

roxlt to system 

, oolversal bdos call 

bdos: anp 
jz 

Int 
ret 

bdosl: """' pJSh 
Int 
pop 
ret 

I print strlrq 

print: """' coll 
ret 

msflaq,O 
bdosl 

33 

cl,ah 
bx 
224 
bx 

system call 

ah,9 
bdos 

r~HXlS 7 
1sklp If not 

1 call "5-oc.6 
I 

1charqe for CP/M call 
I 
1call CP/M 

1print strirq system call , 
1 get nunber fr<J!I Input file - SI Is pointer to current po•itlon 
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get.mm : xor 

~n l: l cxls 
cnp 
jz 
cnp 
jz 
cnp 
jz 
cnp 
jz 
cnp 
jz 
cnp 
jbo 

cnp 
jb 
cnp 
jbo 

am 
cnp 
jb 
cnp 
l• 
rod· 

.1n-l 
rJi l 
shl 
oh \ 
shl 
ildd 
jmp 

qn9: xchq 
Cle 
rc t 

gn \0 : s tc 
re t 

bx,bx 

al 
al, !Ni 
gn9 
al,Otli 
gn9 
al,'*' 
gn9 
al,' 1' 
gn9 
al , 1 

1 I 

gn9 
al, I I 

gnl 

al, 'O' 
gnlO 
al, '9' 
gn2 

al, Sfh 
al,'"-' 
gnlO 
al,'F' 
gnlO 

al,9 

l'UC,Ofh 
b>t,l 
bx,l 
bx,l 
bx, l 
bx,ax 
gnl 

ax,bx 

sk 1p control chars ard sp.itees 

c~ lpc tl: lods 
cnp 
jbo 

dee 
ret 

al 
al,' I 

skipctl 

si 

Listing 2. W>rdStar Front Dld. 

• 1 lnit nurt>er to zero 

19et next char 
1•rd of file 
1 exit If eof 
1 •rd of line 1 
1 exit If eol 
1•rd of potch 1 
1 exit If eop 
1 em of address 1 
1 exit If eoa 
1erd of byte 1 
1 exit If eob 
;space or ctrl 
1 skip If space or ctrl 

1 less than 0 1 
1 error exit if 90 
ICHer 9 1 
1•kip If rot 

1 force upper case 
1 less than '1t. 1 
1 error exit if so 
1rrore than F 7 
1 error exit if so 

1convert letter 

Jll!ISUM good hex cha r 
1shlft over prev. result 
I 
I 
I 
1add In next digit (hex) 
1 go for inore 

1swap 
1ro error 
I 

1 fla:i error 

1get char 
1 test 
1 loop if ctrl or space 

1 back "' pointer 
1exit 

1 get 88lection 

getael1 """' 
call 

11\t) 

1llO\I 

""" ret -

data area 

fc:b db 
db 
rt> 

al,'O' 
bl ,al 
bh,O 

0 
1 l"Cll9.TS lE ' 
27 

• 
1get 1 char froc ktxl 
I 

1inake binary 
1rnove to indl!lC req 
1clear index lll9b 

1drive 11pec 

selection 11siu 11essaqe 

lftt!l'l\6\1.11 db 

Ulll!l<jl db 
•1'111892 db 
el"lftsgl db 

db 
onosg4 db · 

db 
eno915 db 

rt> 
stack1 

drvepec db 
fmtcnt dw 
fmttbl rv 

fol"lftate db 
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27, 69 I clear acreen 
'Channel 9000 WordStar P'oraat Selection Menu' 
' - Version 1.0' ,13,10 
lO, lO, l0,10 
'$' 

13,10,10,'Enter Selectlon1 $' 

• 1. $' 

•cannot open f'(Ri4ATS.WS' ,13,lO,'$' 
'Not enough IMlftOry llYailable .. ' ,13,10,'$ 1 

13, 10,' Invalid selection. 1 

' D>ter selection 119aln1 $ 1 

'Bad drive epeclficatlon in ' 
'potch information file', ll, 10, '$' 
'Bad pitch format.' ,ll,10, '$' 

128 

0 
0 
15 

0 

I dofaul t dr! VO 

1nl.1Bber of fonnats 
rreserve roaa for 15 adra 

1end of prog (geroal klldJ•) 
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Channel 9DDD 
THE INDEPENDENT NEWSLETTER OF THE VICTOR 9000/SIRIUS 1 COMPUTER 

VOL. 1NO.5 September 1983 

PrOll the Bd 1 tor s 
The biggest news of recent days is the 
,.._reo1:9anlzatlon that Victor Is Wldergolrg. Last 
Nov-r, Sirius Systeas Tecmoloqy ... r9ed with 
Victor United (and Victor Buslneas Product.a) to 
for• Victor Technoloqies, the •anufacturing 
entity, and Victor United, the aales and 
distribution subsidiary. subsequently, eight 
dl1trlct:a were established, each dla1:9ed with the 
dutiea of providing •arketing, sales, and 
technical support for a specific reg Ion of the 
country. 

The districts had a great deal of autonoK'iy in 
tenns of ..t>at they muld do an:l tow they could do 
It. I think that Victor, seelrg the success It _,. 
havl1>3 In Europe, tried to fashion Its danestlc 
marketing organization after the European llOdel, 
in which each country has a single distributor, 
who detenilnes how the product Is to be Mrketed 
in its r91icn. Al.SCI, there appears to have been a 
11andate that the districts should put forth an 
i•aqe of success. Apparently, little expense was 
spored In dol1>3 this. 

In addition, Victor has had some pC"oblems in 
gearing up for increased pn:ductlon to meet the 
9rowl1>3 demand. They were still having difficulty 
getting software out the door. These problems, 
CX>~led with typically slow sl.mlW!r European sales, 
led tx> a net operatirq loss last quarter cneasured 
In 111lllons of dollars. 

All of this hos caused Victor, evidently bel1>3 
prodded by its parent, Kidde, Inc., to retrench, 
and reevaluate its marketing and distribution 
strategies. Wlile thirqs are still in a state of 
flux, It appears that Victor Is cuttl1>3 the r-..nber 
of districts to four, an:l elllllnatlrg all but the 
major bcanches. Victor has laid off close to 1000 
people, some from the main plant, but most from 
the districts and bcanches. 

While all of this makes the outlook for Victor 
seem bleak, I don ' t believe that it is. Moat new 
companies, like infants, cnake some false steps 
learning to walk. Victor Is far from falling on 
Its face. l!'lrst of all, the Victor 9000 Is what I 
consider to be the most viable small business 
computer on the market. Sirius sales in Europe 
will pick l4> again as SU'tlner oomes t.o a close. Ard 
last, but not least, J<idde, In:. is a well fixed 
company with an investment to protect. 

Al thou:ih there is no doubt In "'i ftlloo that Victor 
will eventually be very successful, h:>w do these 
recent events affect those of us "1o are current 
users, owners, and dealers. It aeems to me, at 
least for the nur future, that there is pcobobly 
not much trope for l.eproved customer a.._, rt. Fewer 
people will be available to pcovlde assistance. It 
still looks like the only "'1.Y we are qolrg to 9et 
any help, Is to a:>ntlnue to help ourselves. 

USers 9r:o...,.. still appear to be the best ""Y to do 
this. '!he followl1>3 Is a very brief list of those 
qroups that I have heard from since our last 
edition. 

Arizona, Pbeoniz 
Problem Solvers \Jnani.:>us 
Joe E. Reid (602) 946-5948 

Ar 1 aon.m, TUscon 
Bernard Bell (602) 3~324 

caltfomia, sacra.ento 
Victor Users Gro~ of sacramento 
Gl.'f "· WOrg (916) 924-96ll 

California, san P'rencieco Bey Area 
Vlctor"Gr:oup 
Jock S<allcky (415) 921~4 

There are other groups for which I do oot have 
contacts yet. I have also received inany letters 
askirq if there are groups in various parts of the 
country. One of the problems is going to be 
9ettlrg those people who want to start or belon:J 
to a group in ex>ntact with each other. 

There is some good news from Victor concemlr.;r 
this. Sandy wells, the editor of the software 
llewsletter for Victor, is doin:J all she can to 
support and encourage the formation of users 
groups. If you have a group, or would like to 
start or join one, please call or write her at the 
address below. 

san:ly Wells 
Victor Technologies, In:. 

380 El Pueblo Road 
Scotts Volley, CA 95066 

(408) 438-7000 

Victor has always stated that they support the 
idea of users groups, and I am very pleased that 
they are st.artirg to back this 1.4' with action at 
the rnain office. 

James M. Lesher 
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'!hi rd Puty Products 

Auzll luy Monitor Interface 
Profeaaionel Oeta systems has developed a device 
that converts the Victor 9000 lllOlli tor signals to 
conpooite video. A key feature of the interface Is 
that it does not require internal attadrnent or 
'1odlflcatlon to the Victor 9000. It Is easl ly 
connected between the CRT output port on the CPU 
l6\it and the 9000's video monitor. Oice installed , 
the interface allo ws the connection of multiple 
mo nito rs, o r large screen projection systems, 
maklrg it ideal for grot..(l presentations for denos, 
trade shows, training, etc. 

PC6 ls offerlrg the Aw<lllary Mon! tor Interface in 
conjunction with a broad selection of qual 1 t y 
111onltors. Custom configurations are also 
evallable. 

Professional Data Systems 
444 Can lno Del Rio south 

suite 130 
son Diego, CA 92108 

(619) 291-2300 

Clock/Calendu Board 
A Clock/Calendar board ls now available for the 
Victor 9000. This board Is easily fitted into one 
of the internal expansion slots of the 9000. It 
features an on-board Nl-0.0 battery that keeps its 
pop.Jlar "9't real-time clock/calendar chip nnning, 
even when the sys tan is turned off. 

Features lnclu:Se: selectable 24 or 12 hour format; 
Automatic leap year recognition; Easy time and 
date setting; Latched input and output pot"ts. 
Sample progt"ams are included with purchase. 
SiqJested retail price is $225.00. 

canputer Possibilities Unlimited, Inc. 
280 Nort.h central Avenue 

suite 114 
Hartsdale, NY 10530 

(914) 949-0766 

External Hard Diak Sy8t• with Clocl</Calendar 
Univation, Ire., the manufactures of ~ on inanory 
boards for the Victor, now ere offering an 
e>eternal add-on, 11 Megabyte, hard disk syatan, 
that Is attractively styled to compll111ent your 
Victor cooputer. 1'le hard dllk unit contains Its 
0\«1 p:>wer supply, end attaches to the 9000 t.hro~h 
an interface card that plugs into one of the 
9000 's internal e>epansion slots. The interface 
card also canes atardard with a clock/calerrlar. 

The hard disk can be portltloned a:> that multiple 
logical units 11ay be defined sl.,ultaneously for 
MS--OaS and CP~6. 1'le portitions and/or log !cal 
units may be of any size, up to the full capacity 
of the unit. Slrgle unit pricing for the hard disk 
syst:an ls $1750.00. 

Lhivation, Inc. 
1037 North Fair OBks Avenue 

&niyvale, CA 94086 
(408) 74S-0180 

YrlOO -.lat.or 
1'.MlOO is a vrlOO -.Uator for the Victor 9000. It 
is capable of -.ilatlrg all of the major functions 
of a vrlOO ten1inal with the exception of blink 
and the double width character set (these may be 
added later) • The program features a user 
friendly, menu driven setup. An ASCII file 
transfer utll i ty is inclu:led that supports wild 
card file transfer. LogcJirg to a locsl floppy Is 
also supported. DllOO is currently being field 
tested and will be evallable for final shipnent by 
Clctober lst. The price of 1'.MlOO is $125.00. 

Diversified Computer Systems 
P.O. Box 7575 

Boulder, co 80306 
(303) 443~522 

CllANNEL 9000 

9742 Harcus Lane, Tujunga, CA 91042 
(213) 352~443 

James M. Lesher, f.dltor 
Subscription rate: $30.00 (l.6) for 6 issues 

Overseas Air Hail Rate: $37.50 (US) for 6 issues 
Published Bimonthly 

Back Issues Available 

Due to their demard, we try to keep reprints of all issues in stock .. 
Prices are: $5.00/ea for the us and Canada, $6.25 for overseas. 

Tbpics Covered: 
Vol. l , No. l: Keyboard Tables 

Vol. 1, No. 2: I/O Ports a,., Drivers 
Vol. I, No. 3: WordStar Patches 
Vol. 1, No. 4: More en WordStar 

Vol. 1, No. 5: Victor Display Systa 
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Victor 9000 Display Syst-

The Victor 9000 video display la a flexible and 
triique design, "'1.ich provides for a wide ra~e of 
display options . The display has two standard 
modes of operation: character mode and high 
resolution mode. In character mode, the screen is 
configured as a matrix of 2000 cells (or character 
positions) arrarged as 25 rows of 80 cells, where 
each cell Is 10 pixels (dots) wide by 16 pixels 
high. In high resolution mode, the screen is 
configured as a matrix of 1250 oells , arranged as 
25 rows of 50 cells, where each cell is 16 pixels 
wide by 16 pixels high. For both modes, the 
overall resolution of the screen is 800 by 400 
pixels. 

11\e display screen has an aspect ratio of 3: 2. 
This means that the pixels are spaced vertically 
1-1/2 times farther than they are horlzontlally. 
In other words, a vertical line 10 pixels lorg is 
the sa""' piyslcal ler>jth as a horizontal line 15 
pixels long. "nle aspect ratio must be taken Into 
account when drawing, so that objects are 
proportioned properly. 

In order to 11r1ple11ent •soft tooled• character 
sets, as well as bit-mapped graphics, for the 
display, Victor has chosen a tw level memory 
scheme. ,l.t address FOOO: 0000, there Is a 4K byte 
screen buffer, organized as 2048 16-bit w:>rds. 
Each word In the screen buffer ls used to define 
the contents of a cell (character) to be displayed 
on the screen, alorg with its attr lbutes. The 
format for a screen buffer word is as follow>: 

LSB M$ 
15 14 13 i2 11 lo 09 oo rn 06 05 04 03 02 01 oo 
rv ll ul n:l xx /-Font Cell Pointer ( fcp)--1 

rv - Reverse Video 
ll - l.Dw Intensity 
ul - un1erllne 
nd - Non-Display 
xx - Reserved 

The pattern displayed In a cell ls determined by 
the Font Cell Pointer (t'CP). "nle R:P points to • 
16 word (32 byte) area, ln one of the two 64K 
blocks of the lower l2BK of systan memory, which 
oontaln.s the OOt matrix pattern for the character 
to be displayed. Each 16 word area used for 
defining a cell (character) pattern ls called a 
•font ceu•. 

The 4K byte screen buffer ls mapped into piyslcal 
address space from POOO: 0000 to FOOO : OFFF. The 
hardware is config ured so that the addresses in 
the rarqe FOOO: 1000 to FOOO: lFPF logically appear 
to be the same as FOOO : OOOO to POOO : OFPF. 'Ihis 
enables the display controller to be programned to 
start scanninq the screen buffer at any address 
fran POOO: 0000 to FOOO: 1000, an:l still be able to 
display a full screen's w:>rth of info rmation. 1his 
feature allows the scrolling of the screen by 
adding 80 (in character iaode) to the display 
controller 's start address and blankirq the 80 
words followirq the pr-evious end of screen. Wien 

doing this, it is necessary to .Ml) the lower 16 
bl ts of the resul tlrq addreM with lFFI" (hex) to 
keep everythinq within the accessible address 
rarqe. 

Olaracter Mode Ponta 
The format of a font cell , used in character mode, 
j s given belo w. The letter •c• is used fo r the 
example. Eac h X indicates that the corresp:>nd ing 
bit i s set, blank indi cates that the bit is 
clea red. Note that the least significant bit of 
each word is on the left. 

LSB 
000000000011 
012345678901 

()() xx xx xx 
01 xx xx 
02 x x x 
03 x x 
04 x x 
05 xx 
06 xx xx xx 
rn xx xx 
09 xx xx 
10 x x x x x 
ll xxxxx x 
12 
l3 
14 
15 

~ 

l l l l 
2 3 4 5 

x 

As stated above, in character rode, only the 10 
least significant bits of each word (bits O - 9) 
are used to define the character. 1he other bits, 
except for the ""'st significant bit of each word, 
are ignored. 1tle JIE8s of the font cell w:>rds are 
used to deteanlne placement of the urderllne (or 
strlkeover) In the cell. In the above example, the 
MSB of word 14 Is set, which means that If the 
urderllne attribute bit In the screen buffer >«>rd 
ls set, then an underline will appear In the 14th 
row of the character cell when the •G• is 
displayed. Any o r all of the words ln the font 
cell may have their JIE8's set. Usually, however, 
only one MSB in My given font cell word is set. 

Olaracter Tables for Olaracter Mode 
The dot-matrix patterns used to generate the 
characters that appear on the display are stored 
In files with the .CHR extension. The typical 
contents of a character table file is shown, in 
Llstlrq l, In as sembly larquage for11at. 

'111e system generation progru, SYS£LECT, provides 
for the selection of one or tw character sets to 
be included with the system .. The console 
modification program, MODCON, provides f o r 
dynamically challCJillCJ the current character set (in 
RAM). The graphics kernal, GRAFIX, provides for 
the display, in graphics mode, of any of the 
available character sets, simultaimusly. 

Olaracter sets used for the the system display can 
be either 128 or 256 characters ls size. 1-bwever, 
the current BIOS software only provides enou;h 
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apeoe for 256 characters total. 'nlia Manll that if 
the prlooary character Ht specified in SYSliUX:"I' 
oontairm 256 characters, the a.econ:! charect•r set 
will not be incorporated in the system, even 
though it was specified to be included. 
Corree1xmdinqly, if the primary character set 
contains 128 characters, only 128 character& from 
the secondary character set will be inc:hded in 
the system, even though it may actually contain 
256 characters. 

There are also some peculiarities in the way the 
BIOS handles the display of characters 
corresponding t.o the hexadecimal cxxies 80 throu:;1h 
FF. If the primary character set contains 256 
characters, then the ~r 128 characters can be 
displayed by sen:lirg the hex codes 80 thro.qi FF 
to the console. If the primary character set 
contains 128 characters, then sendiD:] the hex 
codes 80 through FF to the console causes the 
display of the characters correspon:lirg to the hex 
codes 00 thro".Jh 7F. 

'11le results for the secondary set are &onl8'tlhat 
different, since the secondary character set can 
only contain 128 characters. Sen:I Ing the hex codes 
80 thro".Jh FF to the console, while the secon:lary 
character set is enabled, causes the display of 
the characters correspordirg to the hex codes 00 
throu;h PF from the~ dlaracter set. 

Another ideosyncracy occurs when the primary 
character set contains 256 characters. Since 
SYSELEX:T does oot allow more than 256 characters, 
total, for character sets, there is oo secondary 
character set, when the primary character set 
contains 256 characters. Enabling the secondary 
character set under these corrlitions causes the 
character font pointers in the 8100 to p:>int t.o 
that area of memory where programs are loaded. 
'nlis can cause some strange dot patterns to be 
d !splayed on the screen. 

'nle character sets used by the system are accessed 
directly by the hardware, so they 01ust be designed 
to display properly under those restraints. 'Ihe 
fonts should be designed to display horizontally 
in a 10 by 16 pixel area, and they should 
correspond to the ASCII definitions, where 
applicable. 'nle SYSELECT program only uses that 
portion of the character set file header up to, 
ard incl I.Ding", the •l'll.JTlber of records• entry (see 
List!rg 1). 

Bigh Resolution Mode 
In high resolution mode, all 16 bits of eaich font 
cell word are utilized for display. The M$ 1 s of 
each word are still active for Lrlderlining, but 
this feature is generally oot used in this rnode. 

Screen access in high resolution mode is usually 
done usirq a bit mapped approach, where each pixel 
on the screen is controlled by a separate bit in 
memory. While there are many other ways of mapping 
the screen, this is the simplest method, and is 
the method used by the GRAFIX progr .... 

Since the screen resolution is 800 by 400, it 

requires 320,000 bite, or 20,000 words, to 
represent It In a bl t mapped manner. In order to 
have each pixel controlled by a •parate bit, the 
screen buffer must be set up eo that each font 
cell pointer points to a different 16-word erea of 
1aemory. For discussion, we will use the address 
0000: 0000 as the base of our 20, 000 word font 
memory . In actual applications, this wouldn't be 
done because both MS-000 an:I CP/M use this lower 
area of memory. 

Pigure 1 shows a mapping scheme for the screen 
buffer that simplifies the canputations required 
to determine Wilch bl t controls \lbich pixel. '?his 
method was also chosen because lt makes the 
drawln<J of vertical lines trlvial1 setting the 
same bit in a number of successive words 
accanplishes this. 

All addresses and offsets given in Figure l are in 
hexadecimal. Each box in the figure represents one 
word (two bytes) of the acreen buffer. '!he nunber 
in each box represents a 16 word (32 byte) font 
cell. '!he 9000 display driver hard>ere effact!vly 
lllllt!plies this nll!lber by 32 to get the addrns of 
the first word of the font cell. 

With the 11appirg acheme given, tho followirg BASIC 
proqram will convert the cartesian coordinates 
(X , Y) to the byte offset an:! bit mnber for the 
pixel. 1he program asst.nes that the coordinate of 
the lower, left pixel is (O,O), and the upper, 
right pixel is (799 , 399 ) . 

10 INP\/I' "X" 1X 
20 INl'\JT "Y";Y 
30 x.ccc. - INr(X/16) *400 
40 Y. R::.W • 1"1'(399-Y) 
50 WRll • X.CO:. + Y.R::.W 
60 WBIT • X MOO 16 
70 BYTE•~* 2 
80 IF WBIT>7 111EN B'ITE-l!YTE+l 
90 lllIT • WlIT MCD 8 

100 PRINT •sYI"E - •;BYTE;• BIT - •1aaIT 

The above mapping method uses only 1250 of the 
2048 words of the screen buffer, and only 40,000 
of the 65, 536 bytes of font """"°ry that is capable 
of being addressed. With some minor modification, 
the above scheme can be made to accomodate a 
graphic area that is 1024 by 512 oots, with the 
display screen beirg a 800 by 400 oot wincbw on 
that area. In addition, the font memory can be 
readily switched between the first an:I second 64K 
block of memory, allowing for the q.iick dlangirg 
of display information. 
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>-00 +o2 +o4 +o6 +oo +Gt. +OC 

P00010000 19 32 48 64 7D 96 

P000 :0064 IA 33 4C 65 7E 97 

POOO:OOCB 18 34 40 66 7P 98 

FOOO: 0898 16 2F 48 61 71' 93 I M:. I 

FOOO: OBl'C 17 30 49 62 78 94 I All I 
+-~+-~-+-~-+-~-+-~-+-~+-·--+-

POOO: 0960 18 31 41\ 63 7C 95 I AE I 

Figure 1. High Resolution Mopping 

Display Syst- Hardware 
1'le operation of the display system ls controlled 
by a ID46505 type OlT Controller chip (am:). 1'lls 
chip provides all the timing, addressinq, and 
control functions for the display system. 1'le am: 
is memory mapped at the following addresses: 

£800:0000 
EBOO:OOOl 

Address Register {AA) 
Reg lster File (RF) 

1'le Address Reg lster (AR) Is used to tell the chip 
which of the 18 registers accessible throu;ih the 
Register File (RF) you wish to read or write. To 
read or write to a reqister, you first write the 
nwnber of the register you wish to access to the 
AA at £800: 0000, then you read or write the data 
throu;ih the RF address, EBOO: 0001. 

1'le following ls a brief description of the am:: 
register functions. All registers are S-bit. 16 
bit parameters are pcogranmed using two separate 
registers. For a more detailed description, obtain 
a manufacturer's data sheet (Hitachi). 

RO - llorlzontal Total Register 
1'lis register determines the OOrizont.al frequency 
sent to the CRT. It is proqrantned in terms of 
character times, being the total of displayed and 
non-d isplayOO character time units minus one. In 
interlace mode (the mode used by the 9000), the 
total chan1cter times must be even {i.e. the 
nt>nber progr111m1ed into RO must be odd) • 

Rl - llorlzontal Di s played Register 
'111is register determines the m.rnber of characters 
displayed on each line. Any value less than that 
progra1m1ed into RO ls legal. 

R2 - Borlzontal Sync Position Register 
This register determines the position of the 
horizontal sync pulse and, therefore, the 
left-right centering of the displayed lines on the 
screen. It is progranned in terms of character 
positions. It should be a value between those of 
Rl and RO, but any value less than RO is legal. 

+56 +58 +Sii ·~ +SE +60 +{;2 

433 I 44CI 4651 47EI 497 I 4681 4C9l 

434 I 4401 466 I 47FI 498 I 46CI 4CA I 

4351 4401 467) 4801 499 I 4601 4CB) 
-+-

I 449 I 462 I 4781 4941 4681 4C6I 4DFI 

44"1 463 I 47CI 4951 4691 4C71 4EOI 
+-

I 4481 464 I 4701 4961 461\I 4C8 I 4Ell 

Increasing the value of R2 moves the displayed 
lines to the left, decreasirg R2 moves the lines 
to the right. 

R3 - Sync Width Register 
This register determines the widths of the 
horizontal and vertical sync pulses. 'nle most 
significant four bits of R3 (bits 7-1) deter:mlne 
the vertical sync pulse width in terms of the 
horizontal period (! .e. a value of 12 ..,uld set 
the width to 12 hor lzontal periods). A value of 
zero sets the vertical syrc width to 16 horizontal 
periods. 1'le least significant four bits of R3 
determine the horizontal syrc pulse width in terms 
of character tille:S. 'I1le valua of zero is illegal .. 

R4 - Yertl.,.l Total Ra<jlater 
This register determines the total m.nber of 
character rows per frame. The value programned 
should be one less than the total manber of 
character rows. This register, together with RS, 
determines the overall frame rate. Values in the 
range of one to 127 are legal. 

RS - Vertical Total Adjust 
This register sets the additional number of 
horizontal time periods used to fine tune the 
vertical period (see R4). Values In the range of 
zero to 31 are legal. 

R6 - Vertical Displayed 
1'lls register detennlnes the nunber of character 
rows displayed on the screen. My nll'ftber smaller 
than R4 ls legal. 

R7 - Vertical Sync Position 
This register determines the position of the 
ve?"tical sync pulse and , the?"efore, the ~ 
centering of the displayed lines on the screen. It 
is progranma:J in terms of character row m.rnber .. It 
should be a value between those of R6 and R4, but 
any value less than R4 is legal. IncreasiJ"l'jl the 
value of R7 moves the displayed lines upward, 
decreaslJ"l'jl R7 moves the lines doW'lward. 

-5-



• 

• 

• 

RI - llod• control 
,,,la reqlster aeta the Interlace lllOde and delay 
tlalrg of two of the CR'OC output •l9nals. 1'>e ti«> 
leaat sl9nlflcant bits (bits l • 0) set the 
interlace IQOde as follo~: 

Bit l 
0-

1 
0 
l 

Mode 
Non-interl&ee incxJe 
Non-interlace roode 
Interlace sync mode 
Interlace sync & video 

The most sign ificant f o ur bits (bits 7 - 4) 
cont r o l delay timing for some of the outputs of 
the CRTC . For the hardware design of the 9000, 
these bl ts are al ....,ys set to zero. 

R9 - Maxhu.a Raster Address Register 
'nlis r~ister determines the number of rasters 
(lines) per character. It i s progranmtrl to one 
less than the nu:nber of rasters, for ron-1nterlace 
aOO interlace sync mode. for interlace sync and 
video irode, it is progranmed to bi«> less than the 
nlltlber of rasters, ard the nlZl'\ber of rasters must · 
be even. The difference for interlace sync and 
video mode Is due to difference In the display 
method used in that mode. For that mode, the odd 
and even rasters are displayed in alternating 
frames, in order to impr-ove the display resolution 
and prevent flicker. If in this case, R9 is 
prog rarrmed t.o one less than the nlJTlber of rasters 
instead of t'#O less, the even frame 'trlOuld display 
9 rasters per character, instead of 8, a s it 
soould. 

RlO - Cursor Start Register 
This req ister determines the cursor startinq 
post ti on in the character cell and the mode of 
cursor displayed. 1'>e five least sl9nlflcant bits 
(bits 4 - 0) set the startif):3 raster nunber for 
the cursor. Bits 6 and 5 set the c ursor mode, as 
follow;: 

Bit 6 Bit 5 Mode 
0- 0- Stea1y c ursor 

0 l No cursor 
l 0 Blink at 1/16 field rate 
l l Blink at 1/32 field rate 

Rll - Curaor End Register 
Th is register determines the cursor endinq 
position in the c haracter cell. The five l east 
s ignificant bits (bits 4 - 0) set the endln9 
raster niinber for the c ursor. 

Cursor Note: 
By settinq the cursor sta rt and md to the same 
raster number, an underline cursor can be 
proqraamai. By setting the cursor start to zero, 
and the c ursor end to the last raster n1Jnber, a 
block cursor c.an be pcog ranmed:. 

Rl2 ' Rll - Start Address Registers 
These registers determine the address in screen 
memory o f the first character of the displaye:::I 
scan (the character at the top left of the 
display). For the 9000, only 11 bits of address 
are used. The least significant 8 bits of the 

•ddress are proqr••med into Rl3. The most 
al9nlflcant 3 blta of the eddr ... are proqr"""'ed 
Into the l•a•t al9nlflcant 3 blta of Rl2. In the 
Victor 9000, two of the unused address bits of the 
CRTC are uaed to enable hl9h-lntensl ty lllOde, and 
to control which 641< address space is used for the 
font memory. Bit 4 of Rl2 oontrols the 64K font 
1nem0r-y block . A zero sets it to the lower 64K of 
system inemory, a one sets it t.o the l4'(ler 64K. Bit 
5 cont rols the resolution f!'IOde of the display. A 
zero sets character mode, a one sets high 
resolution Jl'IOde. 

Rl4 • Rl5 - cursor Address Registers 
These req isters determine the position that the 
cursor is displayed on the acreen. 'nle position is 
progranned by setting the cursor address to the 
address, in screen 11SOOry, of the character that 
corresporrls to the post tion at which the cursor is 
to display. Rl4 and Rl5 are proqranmed In the same 
manner as Rl2 arrl Rl3, above, inclu:Hl'l] the bits 
used as Made control. 

Rl6 • Rl 7 - Ll9bt Pen Reqlstera 
These registers contain the address, in screen 
.....,ry, of the character that was belrg displayed 
.tlen the light pen Input was strobed. 

CR'TC Standard Proqr-lnq 
1'le Victor BIOS and other Victor programs L6e t"'° 
recournended sets of values for initializil'l] the 
CRTC registers. These values are given in the 
table below. 

~ 
RO 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RlO 
Rll 
Rl2 
Rll 
Rl4 
Rl5 

Char. Mode 
-W-(~ 

BO (50) 
81 (51) 

207 (CF) 
25 (19) 

6 (06) 
25 (19) 
25 (19) 

3 (03) 
l4 (OE) 
0 (00) 

15 (OF) 
0 (00) 
0 (00) 
0 (00) 
0 (00) 

HI-Res Mode 
---sn3AJ 

50 (32) 
52 (34) 

201 (C9) 
25 (19) 

6 (06) 
25 (19) 
25 (19) 
3 (03) 

l4 (OE) 
0 (00) 

15 (OP) 
0 (00) 
0 (00) 
0 (00) 
0 (00) 

The values for character mode result in an 80 
character by 25 line display with a horizontal 
frequency of 16, 129 Hz, and a vertical frequerry 
of 38.2 Hz. The values for high resolution mode 
result In a 50 character by 25 line display with a 
oorlzontal fre<µ>ncy of 15,890 Hz, and a vertical 
frequency of 37. 7 Hz. While these values are close 
to the television standards of 15, 750 Hz for the 
horizontal frequency, and 30.0 Hz for the vertical 
frequency, they are far enoll:Jh off that not all 
standard monitors would be capable of 
synchronizing with them. a.re should be taken If 
you wish to use a non-Victor JDOni tor, to make sure 
that monitor can synchronize with the Victor's 
outp.Jts . 
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Vldeo Output 
Connection to the external iron! tor la .-le thro~h 
• 9-pi.n, eubniniature •o• connector on the -bactc of 
the Victor 9000 CPU unit. O>mectlon for the p>Wllr 
for the inonltor, as well as the video signal•, ls 
11ade through this oonnector. 1'le pin Msigl"ftlents 
for the connector are as fo llow; : 

Pin I --r-
2 
J 
4 
5 
6 
7 
8 
9 

~ta: 1 

Video Grolrod 
+ 12 Vol ts (Power to 1nOni tor) 
Grol.rld 
Brightness 
Video Sileld 
Vertical Sync 
Gro!Jld 
Horizontal sync 

Light Pen Input 
The 9000 provides a buffered TrL input for the 
light pen Input to the CRTC. '1'11s signal Is pulled 
to +5 volts thro~h a 2.2l< resistor. '!be Input Is 
activated by groun:llrg It. 'l'1e signal Is available 
thro~h the User Port comector Inside the Victor 
CPU Ll'llt. 'l'1e light pen Input signal ls on Pin 10 
of the User Port connector , anc:I its c:orresp:nHng 
growd Is on Pin 11. 

Brlqhtness and Contrast 
The Victor 9000 display system provides fo[" 8 
levels of brightness and 8 levels of contrast for 
the d !splay. Brightness Is the overall Intensity 
of both the high intensity and low intensity 
modes. Contrast is the difference in intensity 
between the high intensity and low intensity 
modes. Decreasing the contrast decreases the 
difference In Intensities . 

While the brightness and contrast are normally 
controlled through the sending of escape seq.Jences 
to the console, is also possible to control them 
directly t.hrough the hardware. "nle bdghtness and 
contrast are each controlled by three bl ts of the 
B port of the VIA2 6522 Peripheral Interface 
><lapter chip (base address E800: 0040). 

VI1<2 ~ 
PB2 
PB] 
PB4 
PBS 
PB6 
PB7 

Function 
Brightness O (LSB) 
Brightness l 
Brightness 2 (MSB) 
contrast 0 (LSB) 
Contrast 1 
contrast 2 (MSB) 

'l'1e followlrg assembly larguage an:! BASIC routines 
illustrate the manipulation of the contrast and 
brightness controls. The assembly routines asstine 
that the ES register rontains OESOOH . 

; increase brightness 
INCB:HOV AL,B'frE Pm 

WN AH,AL 
MD M.,04H 
AND AL,lOl 
OlP AL,0 
JZ NOOJ 
AND llH,OEJH 

ES:40H ;get current value 
;make COP/ of regi ster 
; increment brightness 
;mask all but brightness 
;check fo r overflow 
;skip if at maximl.ln 
;get original reg values 

rn All,M. ,.,.rge In bdghtneaa 
""11/ BYTE P'IR ES: 40H,Ni 1output new values 

MXX>: RtI' 1 continue on 

1decr.ase brightnesa 
DECB:MCN AL,B'tI'E PTR &S: 40ff 1get current value 

ttrN AH,AL pnake oopt of register 
SUB AL,04H ;decrement brightness 
A1'V AL, lCH 1mask all but brightness 
OtP AL, lCH 1check for ll'lderflow 
JZ t«Dl ;skip If at minim"" 
AND AH,OE3H 1get original reg vallll!s 
Cit AH,AL ;merge in brightness 
HCN BYI"E Pl'R ES:40H,AH 1output new values 

t«Dl:RET ;continue on 

; increase oontrast 
INCC:HCN AL,B'tI'E PTR ES: 40H ;get current value 

ftJV AH,AL 1 make oopy of reg later 
Aro AL, 20H 1 increment oontrast 
Nil AL,OEOH 1mask all but contrast 
C>IP AL,0 1check for overflow 
JZ t«D2 1sklp If at max!11"'1 
AND All, lPll 19et original reg values 
m AH,AL 1merqe in contrast 
WN BY!'E Pm E5:40H,All 1output new values 

NCD2:Rf.T ; continue on 

;decrease o::>ntrast 
ax..'C:HCN AL, BYTE Pm ES: 40H ;get current value 

w:JV AH,AL ;make ropy of register 
AtO AL, 20H ; increment o::>ntrast 
A>«> AL, C£0H ;mask all but contrast 
OtP AL, 0£(1{ ;check for ll"lderflow 
JZ ND3 ;skip if at minimll'll 
AND AH, lFH ;get orig inal reg values 
00 AH,AL ;me~ in contrast 
WJV BYI'E Pm ES: 40H,AH ;output new values 

ND3:RET ;continue on 
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10 1:£PNI' V 
20 DEF SID-&HE800 
JO IID1 INCRFASE BRIG!mlESS 
40 VIA2•PEEI< (&H0040) 
50 IP (VIA2 AND &HOOlC) O&HOOlC 

'11!™ VIA2-vI/l2+4 : roKE &H0040, VI"2 
60 RE'ru1N 
70 IID1 t:ECR&\SE BRIG!mlESS 
80 VIA2•PEEI< (&H0040) 
90 IP (V1A2 AND &HOOlC) 00 

'n!EN VIA2•VIA2-4 : roKE &H0040,Vl/l2 
100 RE'ru1N 
ll 0 IID1 INCREASE CCNIWSI' 
120 VIA2..PEEI< (&H0040) 
130 IP (VIA2 AND &HOOEO)O&HOOEO 

nIDI VIA2-VIA2+&H20 : POKE &H0040,Vlll2 
140 RE'ru1N 
150 IID1 !ECRE:ASE CCNIWSI' 
160 VIA2•P!l:K (&H0040) 
170 IF (V1A2 AND &HOOEO) 0 0 

'nlm VlA2•VIA2-&H20 POKE &H0040,Vll\2 
180 RE'ru1N 



• 

• 

• 

High-Resolution Graphics 
PrOCJr-ing Notes 

Programnirg for high resolution mode requires that 
some careful oons ideration be given to the memory 
areas used for graphic functi ons , alorq with those 
used for the program itself. There are 
restrictions as to where the font memory can 
reside, and there are areas within the p:>ssible 
font memory locations that are reserv«I for use by 
the CP/M and 1'15-(X)S ope r at ing systems. 

•Reservecr Operating System Areas 
The lowest llK bytes of memory (sl ightly more for 
HS-000) are used by the operatirq system. The 
_first lK bytes are hardW3re and software interrupt 
vectors. For MS-OC:6, the next 128 bytes are used 
for jl.Wtlp tables, which are the link between the 
MS-DOS BOOS ard the Victor BICG. Followlrq that, 
for both CP/M and MS-oc6, are l~ bytes that are 
use1 for the dot patterns for the sign-on logo and 
the resident character sets. lltlnediately following 
these areas ls the start of the Transient Program 
Area (TPA), the lowest address available for 
program usage. The tables below show the (hex) 
addresses of these areas. 

MS-DOS -.ry llap 

Addresses 
0000: 0000 - 0000: 03FF 
0000: 0400 - 0000: 047F 
0000: 0480 - 0000: OC7F 
0000: OCBO - 0000: 1C7F 
0000: l CBO - 0000: 2C7F 
0000: :ICBO -

~ 
Interrupt Vectors 
1'15--0CG J1>11p Table 
Logo Dot PatteC"ns 
First 128 Char Set 
Second 128 ChaC" Set 
Start of TPA. 

CP/IHl6 _,ry llap 

h:k!resses 
0000: 0000 - 0000: 03FF 
0000: 0400 - 0000: OOPF 
0000: OCOO - 0000: lBFF 
0000: !COO - 0000:2BFF 
0000::.!COO -

~ 
Interrupt Vectors 
logo t:k>t PatteC"ns 
First 128 Char Set 
Second 128 Char Set 
Start of TPA 

It is generally not desirable to require that the 
system be reOOoted when a program is terminated. 
This requires that those memory areas up to the 
beginnlrq of the TPA either not be modified, or 
else be restored to their original contents ...nen 
the program errls. 

Placement of Graphics Memory 
As discussed earlier, 40,000 bytes are required 
for the screen representation for bit mapped 
graphics. 'nlese 40,000 bytes are also required, by 
the hardware, to be entirely ""1thin the firs t 64K 
block of memory (0000:0000 - OOOO:FFFF), or 
entirely within the second 64K block of memory 
(1000:0000 - lOOO:FFFF). The beginning o f 
available memory in the first 64K is at the s tart 
of the TPA.. For MS-DOS, there are 54 , 144 bytes 
(0380 hex) available. Fbr CP/M, there are 54 , 272 
bytes (0400 hex) available. For both systems there 
is sufficient memory available in the first 64K 
bytes for hi-res graphics • 

The availability of aufficient inemory in the 
second 64K block depends on the total memory 
available in a given Victor 9000 oonfiguration. 
n.. CP/M and MS-005 operatlrq systems both reside 
in the high end of available memory. CP/H (version 
2.4) requires 32,480 bytes. r-tS-IXl5, configured as 
a floppy only system (versi o n 2.6), requires 
32, 720 bytes, an:J configured as a hard disk system 
(version 2.61), requires a minimum of 39,856 
bytes . For systems with only l28K of memory, 
neither operating system leaves enough memory 
spaoe in the second 64K to accoomodate bit mapped 
graphicsw In systems with 256K , o r more , of 
available memory, the en ti re second 64K block can 
be utll lzed for graphics. 

System OU.racter Pont Location 
Since there Is a possibility that the absolute 
address of the system character font table will 
change w1 th new releases of the operating systems, 
a prograrrmatic method of detenninirq its location 
ls needed. This can be done simply by first 
clearlrq the screen (uslrq the <EOC> E eequerce) , 
and then reading the fl rst word of the screen 
memory (at FOOO:OOOO) to get the font cell 
pointer. The font cell pointer will point the the 
cell for the AS:II SPN:E character (hex 20), so It 
must be adjusted to point to the start of the 
table. The followlrq BA.SIC ard asseri>ly programs 
determine the starting segment address for the 
system character set. 

10 rel'INT A-Z 
20 DE2' SfXi • & HFOOO 
30 PRINT CHR$ (27); "E"; 
40 A• PEEK(O)+((PEEK(l) !\Ml &H07) * 256) 
50 A•(A*2)-64 

lL, lBH 
AH,2 
33 
DC.., 'E' 
AH,2 

;Clear screen 
I 

33 ; 
AX, OPOOOH ;Point to screen ram 
ES,AX ; usirq ES 
A.X,WCRD Pl'R ES:O;Get font p:>inter 
AX, 7Ff'H ;Mask out pointer part 
AX, 1 ;Make segment address 
A.X,64 ;Point to table start 

Since there are SK bytes allocated for system 
character sets, adding 256 to the value obtained 
above yields the lowest segment address that 
should be used for graphics memory. 

System Oiaracter Font Usage 
If the system character font is left un:Jisturbed, 
it can be used for displaying text or special 
characters in high resolution mode. The dot matrix 
patte rns for characte rs have the same proportion 
in high resolution mode as in character mode. It 
is also possible to use the other special 
characteC" sets (vertical, prop::irtional, etc.), but 
these must be loaded separately by the 
application. 

-8-
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Dlaploylrq a character In high rHolutlon llOde 
require• a lot of bit aan1pulat1on becai.we the 
atendanl character cells ere 10 by 16 phela, and 
the cell• used ln high rnolutlon mode are 16 by 
16 phel•. 1'lla • ...,... that It la not po .. tble to 
dlaplay a character juat by copylrq It to the 
graphics _,ry. Quite a fr.< calculatlcxw 11uat be 
performed to determine the \llOrd and bit offsets 
for each dot of the character belrq displayed. In 
addition, the calculations depend on t'Dw the font 
pointers in the acreen 1nemory are ordered (that 
Is, the 1Mpplrq schelne used). 

Graphics Progra• Placement 
1'le CP/l'H!6 -ratlrq system loads all pcograms at 
the highest possible '""'""Y location (unless the 
program was generated to specifically n.n at a 
given absolute address). In this case, no 
oonslderatlon ooncernlrq pl~t la needed. Qtly 
the size of the program needs to be checke::J to 
ensure that it does not .-.:roach on the 9ra(1\ics 
_,,y, 

Placement under llS-oas is not 80 allDple. MS-DOO 
COM files are always loaded at the base TPA 
address, as are meet EXE files. For 128K systems, 
this can present ecme problt!IDS, since the aeoon:f 
641< Is rot available for graEtilca 11•mc>ry use. 

For COM files, one solution is to keep the 
pcogram less than 14,000 bytes long, thus leavlrq 
enough apeoe for graphics. Anothe['" is to reserve 
40,000 bytes near the beglnnlrq of the pcogram for 
graphics llE!mOCY (this, towever, makes the program 
file on disk 40,000 bytes bigger). Still another 
solution is to build into the program a small 
relocation routine tnat moves t.he pr;ogram after it 
Is loaded. 

1tlese solutions are valid only for CD4 pcograms 
you are writing, not for existirq- programs that 
you may possibly wish to use to do some high 
resolution graphics progranming, like the BA.5IC 
lnterpceter. It would be an advantage to be able 
to use the interpreter to develop and debug a 
graphics program (a game, for example), with the 
intention of canplllrq It, when finished, tx> speed 
its execution. 

To enable us to use the BASIC interpreter t.o do 
this, BASIC mu.st be made to load at least 40,000 
bytes higher than it normally does. I\ short 
asseri>ly larquage progr,.. ls all that is required 
to do this. 1be pcogram consists only of an IN!' 39 
instruction with the DX register containing 
40,000. 'the INT 39 instnx:tion causes an exit to 
the system that allows the program to remain 
res ident, but telUrq the system to assign to It 
40, 000 bytes of memory (determine:! by the contents 
of the DX register lohen the IN!' 39 Is executed ) . 
Once this program is executed, all subsequent CCJr1 
programs will be loaded 40,000 bytes higher than 
ronnal, until the system Is rebooted. 1'le graph ics 
memory ls accessed In B.\SIC by uslr>g the IEF SEG 
statement alo ng with PEE Ks and POKEs. DfF SEG , 
PEEK, and POKE would also be used to initialize 
the CRTC ard other 10e1DOry mapped I/O dev lees for 
high resolution node, 

1be loading arH for EX~ fllH can be 8011...tlat 
determined through the use of the appropriate 
switch•• when linking. The linker normally 
allocates ••ory starting aa low a1 possible, 
orderlrq -ts (by Group and Class) aa they are 
encountered in the object flle. For asse11bly 
language proqraa1, forcing loading into high 
meR1ory la fa! rly ah1ple. For compiled BASIC 
programs, it is trickier. 

COmplled BA.SIC pcograms that are tx> be loaded Into 
high ""'10ry 11ust be compiled uslrq the / 0 option, 
1'lls forces llnklrq with the BAOCCM.LIB library eo 
that the BASRUN.EXE runti•e module is not 
required. Thia restriction is because \!hen the 
BA.SIC program Is loaded lntx> high 11<1111c>ry, there la 
no room for the BASRUN.EXE file, which ll>St be 
loaded aboye the BA.SIC progra11. once the program 
Is compiled, it IU5t be linked uslrq the /H and /S 
options. 1'1• /H option forces loadirq lntx> high 
memory. The /S option forces allocation of 
a<Hltlonal atedt space foe atrirqa. '!be value used 
with the /S option 11<Bt be empirically detenalned. 
I start with a value of 60000 and decrease it 
until I get no llnkirq errors. '!be followirq la an 
eicample of <Xlllpller and linker """""""11 

BA0CCM pcognme/O I 
LDIK progMOe/tVS: 600001 

CR'TC Note• 
First, SOllething should be said concern!~ the 
aesthetics of 9rapiics programing. I'11 sure you 
have roticed the •jt.np• that the screen does tben 
swl tchlrq between BO coll.Ian llOde and 132 colunn 
mode, or ..tlen switching in and out of graphics 
mode when uslrq GRAFIX. 'ftlls j<IOP Is due to the 
slightly different video synchronizatio n 
frequencies between the two mod.es. To me, this 
junp ls annoylrq. l'br most applications, there 1s 
a simple way arow-d the probl11D. 

All that is necessary to prevent the jt.np frOtU 
belrq seen Is tx> have the display memory blank, or 
force the intensity to zero, when changing the 
CRTC panneters. While the j'""P Is still present, 
it can't be seen if nothing is on the screen. 
Setting the screen intensity to zero is the 
easiest solution because is doesn't req.iice the 
clearlrq of the 40,000 bytes of graphics a1emc>ry, 
which you may wish to leave in tact while 
swl tchlrq between JOOdes. I llUCh prefer the screen 
going blank for a short period to the •juinp• of 
the d !splay. 

A programnlrq note concernlrq the am: should alllO 
be mentioned. This note cm alao apply to other 
memory mapped I/O devices. 1'le CR'l'C Is always 
prograMed by first wrltlrq a register file 
address byte to E800: 0000, and then vrltlrq the 
co rrespond lng data byte to EOOO: 0001. Since the 
8088 processor does word writes by storlrq the low 
a dd ress byte first, followed by the high address 
byte, a CRTC register can be set by doing one 
wrl te word operation instead of tw write byte 
operations. This saves both program space and 
execution time. '1'le followirg example stores the 
value 5C hex t.o register l • 
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K:N AX,0£8000 1Polnt to I/O spoce 
IOI ES,AX 1 uelnq ES 
WJV WCJID Pm ES:0,5COlH1 Set register l 

It ls also p:>ssible t.o use the strll'X) instructions 
of the 8088 to quickly initialize the CRTC , or 
other devices. The follo..tnq oode sets the am: to 
high resolution mode. 

; ass1Jne [6 • CS fo r this example 
w:JV AX,OE80Cli ;Point to I /0 space 
w:N ES,AX ; using ES 
f<>V SI,OFP'SE;I' 1BL ;Point to data table 
l'Ool CX,'ISll.EN ;Get length of data 
ClD ; Increment pointers 

IP : u:n;w ;Get 'tlOrd of data 
t'(JV WCRD Pm ES:O,A.X;Store to om: 
LOOP LP ;Go ti l done 
et.c •• • 

11!L °" l'\OOH ;Data for register o 

°" 3201H 1Dota for register l 

°" 3402H ;Etc, etc, etc 

°" OC903H 

°" 1904H 

°" 0605H 

°" 1906H 

°" 1907H 

°" 0308H 

°" OE09H 

°" 200Nl 

°" OFOBH 

°" OOOCH 

°" 00000 

°" OOOEH 

°" OOOFH 

TBLLEN EQJ ($ - TBL)/2 ;Table she in words 

File : bckpnt.asn 

graphics lOOde debu:Jglnq bceakpolnt routine 

; assemble as follows: 

Debu<J<Jlng Graphic• Progr_. 
The debugqlnq of graphics prograftlll con pr•Hl'lt 
90118 interesting loqiatical problems. cne such 
problan occurs when uslrr:i a debugger ouch as DmlX> 
or OOT86. The problem is that if you set a 
breakpoint in your program, when that breakpoint 
is hit , the deblqqer t.r ies to display information 
atout that breakpoint. If )<>U have changed to high 
resolution mode , \illat Is displayed, if anythir'3, 
will be garbled. What I have done to get around 
this problem ts t o write a short routine that 
restores character mode, ard then essentially does 
an INT 3 (INT 3 ls what both debuggers use for 
breakpoints) • I pick some otherwise unused 
software interr1.4't to use in place of INT 3 (INT 
254, for example) and put the address of the 
routine in that interrupt's vector location 
(0000:03F8 for !ITT 254). Setting flf'f breakpoint, 
unfortunately, 1aust be done manually, as must 
resetting It. It ls set by storing CD FE (hex) at 
the point In the program at Wilch I wish to break. 
The breakpoint routine Is given in Llstlnq 1. It 
saves all registers, restores character mode, and 
clears the screen. It then subtracts one fran the 
address offset that was stored on the stack \hen 
the interrupt ocx:urred. 'ltlis is done because IHI' 3 
used by the· debugger is a one byte instruction, 
and all other interrupts are two byte 
Instructions. Adjusting the offset compensates for 
this difference and corrects the instruction 
pointer (IP) display. Finally, the routine 
restores all registers, and does a long jtmip 
through location 0000: OOOC, the vector for !NI' 3. 
The routine Is completely relocatable. It can be 
placed In any segment at any offset. 

Other methods of performing breakpoints are 
possible. What is done depends on the specific 
requlrenents )OU have while debugging • 

asm bclcpnt; CJI 
link bckpnt; 

asm bclcpnt; 
link bckpnt; 

exe2bln brlcpnt brlcpnt .com sysloc brlcpnt brlcpnt .com 

load ind~ as follo.,..: 

lt>r lcpn t • CQll 

uoocx: Y'lY'i (XXXX:Y'lYY ls desired loac:llnq location) 

1 then set desired interrupt vector to X:XXX:Y'i'f'f. 

Listing l. Debu:Jg!nq breakpoint. 
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ceeg 88C1f180t 
ass1..1ne cs :cseg ,ds :cseq 

lnt2541 push bp 1save base pointer 

"""' bp,sp 1keep copy of stack polntsr 
push es 1save rest • p.ish ds 
push ax 
p.ish bx 
push ex 
p.ish dx 
push sl 
push di ; 
lllOY dl, lBh ; clear screen 

""' ah,2 
Int 33 ;l'\5-IXS call 
rrrN dl,'E' 

"""' llh,2 
Int 33 

!this call next is to get the IP value 
next: pop dx ; for this instruction 

"""' ax,cs ; set 00 to current 8e<Jnent 
IOI ds,ax 

:point to I/O spoce """' ax,OE800h 
IOI es,ax I uslrg ES 
llOY si ,offset (tbl - next) 1offset to table fran next 
add si,dx ;adjust for position In _..,t 
!DOV cx,tbllen ;get lergth of table 

lp: lodsw ;get data 

"""' word ptr es:O,ax ;sen::! to om: 
loop lp 190 til done 
dee word ptr [bp>2J ;correct address offset on stack 
lfO/ bx,offset (exit - next) ;get offset t.o exit 
add bx,dx ;adjust for position In 5e911ent 
xor ax,ax ;p:iint to intern~t tables 

"""' es,ax 
rrrN ax,word pt.r es:OCh 19et INl' 3 offset 
mov word ptr [bx+ll ,ax ;offset of nil' 3 • llOI ax,'-K)rd ptr es:ODl ;9et INl' 3 ._..,t 
mov word ptr [bx+3] ,ax ; se<Jnent of INI' 3 
pop di ; restore r·eq isters 
pop si 
pop · dx 
pop ex 
pop bx 
pop ax 
pop ds 
pop es 
pop bp 

exit cl> OE:l\h 1 jmp far Instruction 
dw OOO<ll ;offset for jt.ITlp 
dw OOOOh ,segment for jrnip 

tbl dw SCOOH, SOOlH, 5102H, OCF03H, 19Q.4H, 0605H,l 906H,l 907H 
dw 0308H, OE09H, OOOAH, OF OOH, OOOCH, 00000, OOOEH, OOOFH 

tbllen eqJ ($ - tbl)/2 

cseg ends 
end lnt254 

Llstlrg 2. Debi.gging- breakpoint, continued . 

• -11-



r · 

• 
I 

• 

• 

,_:-
, , 

\ I .. t typo (l c:har) 
C8 'C' 

, 1 fonaat version (l char) 
ts 'O' 

1 display class (12 chars) 
00 'Victor Int' l' 

1 bonner nome (8 chars) 
00 'Int' l 

filler (l char) 
00 ' ' 

1 banner version (3 chars) 
00 'Ol I 

:;l 1 filler Cl char) 
00 

comnent (35 c:hars) 
CB 'Victor International 

1 orig lnator (16 chars) 
00 'Sirius S/W 

'° 1 date created (8 chars) 
00 '82/02/20. 

g~. nl.l!ber of records (4 chars per rec) 
t8 '64 • 

1 filler 
tll 0,0 

1 character orientation and dimensions 
Bit 7 • o if horizontal, l if vertical 
Bits 4~ • up/cbvi shift lines for super/..t> script 
Bl ts C>-5 • height of char in lines minus l 

00 7fll 
1 user/system ' stock/special flags 

Bit o • o if user, l if systall 
Bit l • 0 if stock, l if special 

00 Cit 
1 proportional flag ' character width 

Bl ts 4-7 • 0 if rot proportional, F if proportional 
Bl ts C>-3 • width of char set (in dots) minus one 

00 09ll 

CRG 80!! 

I Character 0 (hex) 

Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 
Doi 

00000000000000008 
OOOOOOOOOOOOOOOCB 
00000000000000008 
OOOOOOOOOOOOOOOCB 
00000000000000008 
000000000000000(]1 
00000000000000008 
00000000000000000 
00000000000000008 
000000000000000(]1 
00000000000000008 
000000000000000(]1 
00000000000000008 
00000000000000008 
10000000000000000 
OOOOOOOOOOOOOOOOB 

Listi"! 2. Character Font File 
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1 Char..,ter l (hex) 

DI OOOOOOOOOOOOOOOOB 
DI 000000000000000 
DI OOOOOOOO!l l ll lOOB 
DI 00000001000000108 
DI 00000001010010108 
Doi 00000001000000108 
Doi 000000010011001 OB 
Doi 00000001000000108 
Doi OOOOOOOlO!ll!OlOB 
Doi OOOOOOOlOOllOOlOB 
Doi 000000010000001 OB 
Doi 00000000l ll l ll008 
DI 00000000000000008 
Doi 00000000000000008 
Doi 10000000000000008 
Doi 00000000000000008 

1 O\aracter 2 (hex) 

Doi 000000000000000 
Doi 000000000000000 
Doi 000000001 lllllOOB 
DI OOOOOOOllllllllOB 
Doi 0000000ll0ll0ll08 
DI 0000000l ll lllll08 
Doi 0000000lll00lll08 
Doi 0000000lllll lll08 
Doi 00000001100001108 
DI 00000001110011108 
Doi OOOOOOOll ll ll 1108 
Doi OOOOOOOOll llllOOB 
Doi 000000000000000 
Doi OOOOOOOOOOOOOOOOB 
Doi 1000000000000000 
Doi 000000000000000 

1 Character 3 (hex) 

Doi 00000000000000008 
Doi ooooooooooooooooe 
Doi 00000000000000008 
Doi 000000011 lOlllOOB 
Doi 00000011111111108 
Doi OOOOOOlllll llllOB 
Doi OOOOOOll ll ll lllOB 
Doi 00000011 ll lllll08 
Doi 000000011lllll008 
Doi 0000000011 lllOOOB 
Doi 00000000011100000 
r.w OOOOOOOOOOlOOOOOB 
Doi 00000000000000008 
Doi 000000000000000 
Doi lOOOOOOOOOOOOOOOB 
Doi 00000000000000000 

; 'lbe remaining characters are aaltted 
1 due to spaoe limitations 

; If the char set is proportional, 
; then at the end of the fonts, there 
; is a table of widths, one for each 
1 character. Each width occ"'les 1/2, 
' byte, ard ls the width of the char 
' (in dots) 10inus one. 


