






























































































































































































































































































































































































































Software 

Fttndgraf: A Serious Financial 
Program For The Investor 

Frmdgraf is a serious financial progrum for the Color 
Computer. It does what ii says it will do. and a linlc more. 
lis a series of BASIC programs that manipulruc data 
concerning a stock or mutual fund portfolio. 

The dala allows the owner to compare performance of 
securities against constants and variables, which may give 
the user some ideu of the performance factors of his 
portfolio. The program is nol intended to show how and 
when you should buy and sell. 1t is only an indication 
of the performance of the steuritics in the database. These 
would be stocks or mutuals of your own choice or updates 
on a sample dutabuse of 30 stocks. which is included with 
the program. 

Fumlgrafis a companion to Frmdfile. which I reviewed 
here a couple of years ago. The tape version of Fwulgraf 
was also reviewed here about the same time. This is a review 
of the disk version. which varies from the tape program 
in thai it has sample files and a couple of other disk-oriented 
features. 

Fundgraf consists of the main program and seven 
operating modes in the form of short BASIC programs. The 
opera ting modes are ADD-DATA. S HORTGRAF. 

STRING VARIABLE EQUATION SOLVER 
··A "FIRST" IN MICROCOMPUTERS •• 

Whal loll?? 

Ill> a program In which YOU pul ANY oquatlon lhal 
YOU want solvod, such a.s: 

(A 'N/8) + 2XEF-l-Y 

Then YOU pulln what YOU want solved lor 
such as "N'', 

Then yOtJr computer solves tho oquotlon ana glvos. 
N:B"(F+Y·2'XWA 

---··-··---··:----·--·····---wow, A GENUINE EQUATION SOLVER. 

For stud ents, lechnlaaUy minded & those who 
want to show their compulora "brains". 

--- ········-···-----····--· 
M F ESTES SOFTHEAO co. 

PO Box 335 
Elba, N.Y. 14058 

JUST $49.00 plus S3 shipping & handling 
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I.ON(iGRAF, MOVG-AVG, PRINTOUT, SHIFTDAT 
and AOONAME. They are all pn:\ly much what their 

indicate. 
Although anyone can learn to manipulate this program. 

i1 is nn advantugc to have a basic knowlege of investments 
and investment terminology. That will help you provide 
1hc information the computer needs to process the data. 
The documentation. which is excellent otherwise. could 
be of some help here. There could be a glossary that defined 
the terms. but you can also get those terms in many financial 
publications. This program is wrillen by a person who is 
very familiar with investment; it can be a great help in 
your investment program. It does. however. require serious 
thought and input on your pan. otherwise the data can 
be useless. 

Operationally. Frmdgrafis u breeze. It is menu-oriented 
and user friend!>· to a fare thee well. You can walk right 
through it the very first time. I cranked this program up 
several times and walked through the modes. and found 
ll to be quite $implc. 

The documentation says all programs are a bit long for 
the 16K machine, which req uires u CLEAR 200 for operation. 
The dooumentmion is nlso clear on this. 

The gmplung function is on the screen only. It is n very 
handy tool and helps you see the direct comparison of 
vnrious funds. There i.s an additional program for sale that 
gives u printout and graph of any security. It requires an 
SO-column printer and a graphics printing program. 

Overall. this program can be of great value to the investor. 
I mus1 repeat Parson's Software disclaimer: "II is not our 
intention to state. indicate or imply in any manner. nor 
should you assume, that future BUY and SELL signals 
generated in this manner will be profitable. The computer 
i.s only reponing that a crossover has occurred ustng data 
in the files and your input of moving average span." 

Fwrdgraf is a good program and it works. I know this 
because now when my CoCo talks .. . everybody listens. 

(Porsons Snflware, Oepl. A, 118 Woodshire Orivo. 
Parkt,..burc, WV 16101, 16K Disk 569.95) 

- Howard Lee Ball 

One·Uncr Comest Winner , .. 

This one-liner portrays what a landing on Mars 
might look like. Rother than using the PRI NT com­
mand. the use of conct>ntric circles provides more 
detail to the Martian surf3Cc. 

The listing: Brian Guillomin 
Regma. Sa>kawlwwan 

PMODEJ,l:PCLS7:SCREENl,l:DIMV( 

CLE(128,19l),M,,.25:NEXTM:DRAW11 C 
5;BH118,1J;S4F6L4G6F6L4U8E6U8E6R 

PSET:NEXT:FORT=lT09999:NEXT 
lfu1 1hn nru··htcr rnuy, lh( •utbnr hiU bttt, Kill 
"" hotb R"mh,111 &J>UJ: Of lll:id IU Cft!mr ;anln" Halnl>ttw 

lupt' f 



MARK DATA DOES IT AGAIN! 
Just in time for the holiday season! 

The Greatest Hi-Res Graphic Arcade Game Ever Written for Your CoCo 
By Rob Shaw, Author of Tut's Tomb .--.. ~ 

~Weko•me Shock Trooper S quad Commander! 
Intelligence has intercepted a coded message 
revealing a plan to conquer Earth. 
Four of your Shocktroopers must 
infiltrate the heavily defended under· 
ground enemy base and steal all of 
their secret TRG-5 attack saucer J;-k 
sub-assemblies. Retum them to our -
scientists for analysis. This secret · -::e -
information is crucial to our defense. L..:.-=::....:"-"-==-' 

Good Luck! 

Also: Presenting the Sixth and Most C hallenging of our Adventures 
By Bob Withers and Steve O'Dea 

* Other Exciting Adventures in * 
Our Popular Series 

Calixto Island Shenanigans 
Sea Search Trekboer 

Black Sanctum 

All Games·Cassettes $24.95/ Discs $27.95 
32K required 

SHIPPING: Allordm.vndn S 100 plco.tw «Jd S) r~Ql.U~.tt. U .-!r All Oldtott cM:-t SI00111t-..w .Hid I'L 1'1PJiott fl'\. "'' C .. lt!Utl'll.t ~""'" ~..cJd 6'\o "'"'"" '"' O.deo> bul•de 
dlllt<:On1Jrwn\ll U.S.. chf.ck W1th U\ W ~!Qoln~ Jn'IOIJtlt> p*c.\St ~\'Mil U,S. fllnc;f$. $011\i.JI11 •tJt~MI~I lA (Gt f'\(V~Ullt ~;am tn;U\f1!ftq de"'alk. \\'to l(t('OI Mhl.tiCfrd 
.l'ld V1$A. Onlnbut(dtn C~ by ICitllySc-ll'lwo~t@. 

FREE-Send for our free catalog flier. 

1.,_~1 ~~~~~~~1--------IA r
1 

IW' Mark Data Products 
. . . . 24001 ALICIA PKWY., NO. 207 • MISSION VIEJO, . . .. 



So ftware Review.::::::::::;~ 

DynaCalc OS-9 - A New 
Horizon For Spreadsheets 

D;muColc is th~ spreadsheet for the Color Computer 
and is _the only program on the market thO! ;,preads over 
the enure Color Computer operating environment. At first 
it was only uvoiloble for the FLEX operoung system. The~ 
came the Radio Shack Disk BASIC version. Now the OS· 
9 version hus urrived. What other progrnm cnn boost such 
o claim? 

The FLEX version was reviewed by Don Downard in 
the August 1983 issue of THE RAINBOW (!'age 158). The 
Radio Shack Disk BASIC version was also reviewed by Dan 
Downord and appeared in the September 1984 issue (Page 
219). All of the commands and functions were included 
in these reviews. Therefore. I will limit this review to how 
DynaCak operates under OS..9. 

The D)'noOIIr OS-9 is supplied on a standard OS-9 
formaued diskeue. h is not copy protected (you are told 
to "."ake ba~kups and not to usc: the origanal). 11te requared 
equapment mcludes a 641( Color Computer nnd at tea\1 
?ne ~isk drive. Optional equipment include;, a printer, 
J~ysuek or '!louse. and the OS-9 operating S)'>tem. Thot's 
nght. OS-9 as opuonal. The reason for this is thnt on the 
dlskeu~ there is already a BASIC OS-9 version 01.01.00 
operotmg system. However, this diskeuc includes only 0 
small subset (four or five) of OS-9 com munds. 
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Once you boot DmaCalr OS·9. the OS-9 operating 
system is all but transparent. During normal operation, 
the only reminder of OS-9 is when you save or load a 
file. It asks for a pathnamc instead of a filename. You 
do not have to know all of the little tricks of OS-9 in 
order to fully benefit from the power of DynaCalr 
OS-9. 

There is about 12.3K of work space witb the HELP 
function activated. There as close to 21 1( if thas funcuon 
is deleted. The manual states that with 21 K.there is enough 
work space for I. 750 numeric cell•. As wath anv OS-9 
application, if you prncuce memory conservation, ihis will 
generally be enough work space. 

This version oper111es utmost cxuctly like the other 
versions in performance. The command format is identical 
and the commands ore the some. It has the standard 
Dym•Coll' Hi-Res screen, however. it docs not nave the 
graphics printing capnbilit)' of the Disk BASIC version. 
DynaCalt: OS-9 will drive any printer connected through 
the RS-232 serial pon. 

The program itself is excellent. The anstruction manual 
is the weakest pan of the package. In the -Gelling Staned­
~Lion. insuuctiom for booting OS-9 are lhe only one, 
gJven. You are not told how to boot D)'ltaCalc until lhe 
very last page of the manual. In order to boot it, you 
m~ttype o:NRCALC and E~'TER at the OS-9: prompL The 
ll13JOr Oaw an the manual •• the actual construction of 11. 
Over the month that I have had 10 revaew this product, 
one page has completely fallen out of the manual with 
several others ready to follow. Except for these druwbacks. 
the manual is very informative. 

I highly recommend nny version of DynaCalc. If you 
nrc running OS-9 or nre interested in OS-9 nod need a 
>pr cttdshce~, Lhen Df11aCalc OS-9 is rh~ spreadsheet. OS· 
9 nceds_seraous busmess applications: this is a gtant leap 
10 the nght darectron. (Caution· Handle the manual with 
care') 

(RadloSbus Stor .. nallon,.idt, 6~K Oislt,S!I'9.9S. Catalo, 
No. 16-3275) 

- John R. Curl 

On~·Lim•r Come.u Wimr~r . .. 

l'his one-liner is called Pulsar. It crea tes an 
appealing image for the eyes as earcles appear to 
pulsate in and out of the screen. (On some computers 
you may have to RUN the program a ;,ccond Lime 
because of the PCLERR bug. 

,\ fik" Hall 
//art/and. WI 

Tht Jlslina: 

1~ PCLEARS:FORX•lTOS :PMODE~,X:PC 
LS:SCREENl,l : FORY•X*2T018~STEP16 
:CIRCLE(l28,96),Y:NEXTY,X: FORC=l 
T09999 : ~(RN0(7)-l)A2:FORX=lT08: 
PMODE~,X:SCREENl,l:FORZ•lTOD:NEX 
TZ,X:FORX-8T01STEP-l : PMOOE~ 1 X : SC 
REENl,l:FORZ=lTOO:NEXTZ,X,C 

rJ l•l lltl~ •tbnhiJI JII.C'•Ih.rl Wl!l¢'1 llllr\, lhr •\llh 11 11,1• ~n ~tt.n• RIJI!d 

c•l tt-ltlll t~ NnrttiH1~> lll•11l. Of '"""''""''!! 1111d th «tmp1'"")" RumiKt"' 
.\un~IIJti<JIIl rtt,..,. l 



Software Review.=::======::~ 

Gra phicorn 11 I A Must 
For T he Gra ph·ics Creato r 

In a time "hen sequels to motion pictures arc somewhat 
expected, illS nosurpnse that we areseeong second nnd third 
generation crcauons of successful com puler software. The 
original Graphkom may not have been the first graphoes 
generator on the market. but il sure set a standard for those 
that followed. Graphleom II is a separate product from the 
original Graphll'om m that it is a complete stand-alone 
product, not a rcvtSoon. For owners of the original. the 
addition of Graphreom II will enhance your graphics 
cabability. 

The best thing about Graphleono II is us user friendliness. 
Everything operates from menus selected by the arrow keys 
or the joysticks. I found the arrow keys are easier to usc, 
but I am sure the joystick feature will make certain 
applications easier. It follows the same format as the 
original Graphicom. 

Aside from the program disk. Grapltlcom II is capable 
of using three other disks. There os a user font disk. which 
contains several type fonts for putting text on graphics 
screens, und finully, any disk that contains a Hi-Res picture 
in binary format can be used to obtain gmphics images. I 
discovered that pictures gcncnoted by CoCo Ma.Y {Compu­
terware) and Prlntm11.rtcr (Dounmun, International) will 
work with this progrum. You eun experiment by uuemping 
to load nny Hi-Res graphics file. If it is not in the right 
formFII rnr G,npltlrnm fl. YC'\11 will el'l n systr.m r.rrnr and 
return to the menu. 

The main menu has eight selections. Each is mentioned 
here with a brief description. 

I) Dtsk Access permitS loading, saving. viewing und 
killing graphics picture files. It only allows access of those 
files that Graph/com II will accept Disk Access allows you 
to select the standard binary picture format, or the original 
Graphlcom format. 

You can also select which disk drives will be used. You 
can put the proaram disk into Drive 0 and any picture disks 
in Drive I, 2 or 3. A nice feature is the ~walk around the 
CoCo gallery," which woll display all of the pictures on the 
disk selected each time the fircbunon or space bar is pressed. 

2) Pan & Zoom is used to inspect or draw a picture and 
is elttremely suttable for detail work. Detail work is 
accomplished on two, four or eoaht power. which controls 
the magnification of the pocturc. Black-and-white or color 
work is available. To draw a picture, simply place the cursor 
at the desired posolion on the screen and press the 
firebunon. Draw by holding the fircbunon do" n and 
dragaing the cursor wuh the JO)'lliek. 

3) Slide fune1ion is used to slide or uchange one ponion 
of a screen with another. This feature takes some gening 
used to and requires practice. First, you must define the 
section of the screen you will work on, then use the slide 
function to swap a portion of the picture with another. 

4) The Copy function is used 10 expand a small portion 
of the screen into the full screen. This function lets you select 
the shape and window size. There is also a screen of small 
selectable pictures that can be used on your screen. This 
function also requires some practice and the manual is u 
must here. 

An original arcade game> Wove otter wove ot 
oltocking o lrcrolt oHempt to shoot you down 
as you maneuver your tighter Into the wtld b lue 
yonder. blosl.ng ere my f>ghters bombers and 
pororroopers out of the sky Joystick or 
keyboard operalton. Pause game" feature 
Disk version saves high scores. 32K. 100% 
Machine Language 

Tape $24.95 Disk $29.95 

Mission of Vengeance 
A lontasy g!Cphlcs adwnlute You ere Goro"e SWeti<'ln. 
most~r ''""f. spy. and a~Sas~n. Your mrUlon IS to koh t~e OVII 
WJZC<d Noorr.oo rucover the holy sceorar o1 lalh. ond 
e!COpe from Neemon·s castle lne roword Is a tonuno In 
gold. bul oewcre many drogoru and monste" stand 
oooween ~u and the goldt 32K. one d !I< d<NO rr>qu rod 

Disk or Amdek $24.95 

Menu Maker 
11>e uttomore rn eosv dis~ acceu ond orgOtiiZOtoon• Monu 
Mo~er rs o 100'1. machine tonguooe u1llitv thOt allOws \IOU 
to place orhOCtlw, custom.ted menus on 011 01 \'OUf 
d il<elt<n ond. with only one kev pres>.toodony program of 
\'OIJI cllooce Menu Mc~er tr ccmcol•ble w<lh llS DOS I 0 
ond I 1 (ooon woth other$') o nd svPI)Oilo mu t pro-or vo 
sy>teml 32K.oneo.,..dlhm r&Q~; rod Ono ot tMyoor sbOit 
U'••fle!l 

Disk or Amdek $24.95 

Factory Closeout! 
Amdek Dual 3• Disk Drive 

-. 'I .- '} :~ 

. -
Eagle 

• • 
Marooned! -

$2>&.95" 

$29.95 

Blcx:lclock Dealer $2>&.95' . .. 
Sketchpad $19.95 
Go~ _, ... \II • c.. 
AlphO ... o- $19.95 
'ofiiOII • ~ ... -
Teslmoker $29.95 
()licit.. .... ,. .. 

!':!~~~ $2>&.95' 
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• Latest Hardware 

• Newest Sohware 
• Technical Sessions 

for 6809 & 68000 

NOVEMBER 
1, 2, 3, 4 

Pre-Registration Only! 

• Exhibits 

• Speakers 

Meet people making It happen In 05·9. The moi'Srs and shilkrNs 
who are helping os.g become the tasrest growing operallng 
system for the 6809 & 68000 In the world 
LIV!IIy and Informative round-table discussions will OO'If!r the 
design and liSe o/ Mlcroware Sol/ware. 1'.1111 also diSCIISS 05·95 
dynamic growrh from where we are today to where we may be 
In the future. 
The exhibit area lVIII feature booths from many of the leading 
suppliers of 05·9 compaa'ble hardware and sol/ware. It's a great 
opportunity to increase your skill and knowledge in the latest 
microcomputer solrware technology. Plan to attend- Register 
Today! 

Seminar only $150 Hotel Package• $350 
Location Marriott Hotel, Des Moines, /A 
Don't Miss It - Pre-Register Now/ 
Cs/1 515·224·1929 or Write 
MICROWARE SYSTEMS CORPORA TION 
1866 N.W. 114th Sr. • Des Moines, lA 50322 

• ® 

'HofOI ~ fneludos 3 nights. sing .. OCCIJf!M'C'/ Ill th• AlloiO<I Hotlll 
•nd'"fllstmJon'"' 
0$.9 and 8ASIC09 •• lr.O.m•.rb of Micrtwt>are and MorO!tNI 
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5) The Paint function is used to paint or color your 
graphics picture. A pattern screen is available to select not 
only colors. but vnrious combinations of colors nnd shapes. 
Additional paint patterns can be added on this screen. 

6) Rotate. Enlarge and Reduce is a most interesting 
function. It allows you to rotate a portion or the entire 
picture from zero to 360 degrees; reduction or enlargement 
is possible at the same time. A special FX option lets you 
create interes ting effects, such as a ~tunnel .. or •'fishcye .. 
vision. 

7) Pixel Blaster is used 10 exchange colors in your 
picture. You can blas t the enti re picture or define n 
particular section to be blas ted . The colors red, blue, white 
and black can be exchanged. 

8) The Typesetter menu is the graphics function that 
allows text tO be added to your pocture. The Graphicom II 
disk comes with a system font set and an optional DATA 70 
font. Within the typeset selected, you hnve control over the 
color. height a nd width of the character. Sixteen different 
character sizes can be developed. There is a rotation featu re 
that allows writing to be upside down, sideways, etc. 

The Typcsett<:r option also allows creation of your own 
character ~et. You can load o font set a nd change or adapt 
it any way desired. Three font disks are available from 
Con~putize, Inc. for $9.95 each. 

Each of these functions lets you change PMOD!: and colon. 
nnd contains an "oops" function to correct mistakes. 

Grophicom /lis an excellent graphics generator. It is sold 
as n stand-alone product, but will greatly complement the 
original Groplrlcom. Graphfcom II gives you added 
capability. but does not include a screen dump for printer 
operation. This product is well-developed, well· 
documented and is of extremely high quality. If you nrc into 
graphicr. this is: n mwt program I 

(Computi.o. In<., P.O. Box l07, l.anghorne, PA 19047, 64K 
dis~ S24.95) 

-J.D. Ra)' 

Submitting Material 
To Rainbow 

Contributions to THE RI\1/'IBOW are welcomer rom evtry­
one. We li~e to run a variety or pro&rams which will be 
useful/ helpful/fun for other CoCo owners. 

Program submission• must be on 111M or disk and it is 
beill io make several saves, or least one or them In AS CIT 
formal. We're sorry, but we do nor havo lime to key in 
programs. All prognms should be support~ by some edi· 
torlal corn mtntary oxplaining bow tho program works. 
Genorolly. we're mur.b more Interested In how your s ub­
mi'l<lon works and runs than how you develop~ it. Pro­
grams should be learnln~ experiences. 

We do pay rorsubmisslons, based on a number or erltcria. 
Those wl<hlnK remuotrotlon should so stale when making 
subtnission~. 

For the btnenr or those who wish more detailed infor· 
malion on making submissionl, pleue send an SAS£. to: 
SubmL'Illions Editor, TilE RAINBOW, Tho Folsort Buildin&, 
Pr05pe<t, KY 40059. We will send you some more compre­
hensive auidelines. 

Pl .. se do nor s ubmit program• or an leles eunently sub­
mitted to another publication. 



Software Review.::========~ 

Colorcom! E I s An Excellent 
Sma rt Terminal Package 

Disk Colorrom/ E •s a complete smart terminnl package 
designed to work with a 32 or 64K Color Computer. And 
s.man it is! 

This latest Version 3 supports X MODEM file transfer 
protocol so you can download machine language programs. 
This is an excellent feature and a real time ~aver when 
downloading such files as Graplucom pictures from 
CompuServe. where every minute of online time counts. 

The package consists of two diskettes and l'-'O well­
documented booklets. The booklelS deal wuh the operation 
of the program. complete wuh e~amples on ho,. to get 
staned and many e~tamples of command sequences and the 
expected resullS The mnructions arc well-wnucn and easy 
10 undersutnd, however, the section dealing with the Auto­
File log to Spectrum Project~ Bulletin Boord d•d not work! 
This was later found to be the result of I hiS BBS no longer 
being in service. Although this was a minor problem. the 
user who tries to call that BBS will encounter the same fate. 
(Bob Rosen informed me thai he will soon reconnect his 
system.) 

The Edh Auto File mode is easy tO use. I simply added 
the phone number and logon sequence, then called a local 
DDS with no problem. This Auto File mode is also a real 
time saver since it allows all the repetitive typing needed to 
logon a particular DBS up to the CoCo. If you're fortunate 
enough to own a modem with auto-dial capability, then so 
much the better. 

The program can be customized to keep trying the 
number until connection i• made. That feature, coupled 
with the Wake-Up mode, will knod. your socks off. You 
can program the time of day you wish CoCo to stan dialing 
the number - now lhut's power' The manual specifies that 
the Wake-Up mode be used only with well-tested Auto-Files 
for obvious reasons. however. a Set Master Timeout mode 
is provided that will disconnect the modem if on expected 
result does not occur within a reasonable time. 

In the command mode the screen is split The top portion 
displa)'S datn stored in the buffer while the bottom pon~on 
displays a menu of available commands. To examme 
recei•-ed data. arrow keys arc used to scroll forw:lrd and 
bade io the file. 

SHIFT arrow keys are used to display aroups of lines in 
the file, depending on whether or not you arc in the 32- or 
51 -cbaracter per line mode. Hiumg'T' will sho" the oldest 
data m the buffer and, 1f you ,.ish, a particular section can 
be selected to send to your printer or save to disk. The Sl· 
character dtsplay is easy to read, and is >harp and clear on 
my amber mo01tor. 

The usual disk commands arc also provided. You can 
(R)cad from or (W)rite to disk as well as perform a 
(D)irectory. 

Most parameters of Color~om/ /.:can be changed to allow 
vinual compatibility "'ilh any DBS and computer system: 

- RS-232 modem and printer protocol 
- Automatic capture of characters used to open or close 

your buffer 
- Word mode to prevent on-screen word splits 
- XON/ OFF for uploading files 
- Carrier detection for modems withouttlus feature 

- Set time between characters when sending Iiies from 
the transmit buffer. (Th•s is valuable when the host 
computer cannot accept data at full speed.) 

In addition to all of Color~om/ E's neat features. one of 
my favorites is a utility called "OFi." This Direct File 
Tmnsfer allows rapid, error-free file transfer between two 
CoCos that are running Colorcom/ E. DFi automatically 
transfers the file and corrects errors detected during 
transmission or reception. After the file is received. it is 
automatically saved to !he receiver's disk using the same 
filename that is transmitted. 

OFT is menu driven and very easy to use. I used it several 
times to transfer programs and never had a problem. Even 
if someone in your house picks up a telephone extension 
and makes noise on the phone, DFi will detect lhe error 
and retransmit the block of data until it's reoe"•ed correctly. 

While Colorcomf E is copy protected, two identical 
diskettes arc pro,~ded so one can be stored as a backup. 
It also bas a 9<klay warranty by Spectrum ProjeclS. An 
owner's registration card is provided that can be mailed to 
Eigen Systems. which puts you on their mailing list for 
future patches or updates. 

1 n rum mary, Disk Colort:om/ e offers a great bargain. It's 
an excellent product that is easy to use and provides the 
user with all he or she needs to communicate with the many 
bulletin boards o\•ailable. 

(Spoctrum Projects. P.O. Box 11211. 93·15 86th Drive, 
Woodha••n. NY 11411, SJ9.9S plu• SJ S/HJ 

-Jerry Semones 

I 

jl~· SUPER 
DIRECTORY CATALOG 

CATAlOG OVER l800t DIRECI~Y 
FILENAIIES U 011! TilE' 

t SUPQ fA$1 I 

• Sor t ca.pl tl t cal1109 qu1c t ly 
• Pr fd GOII all or part of catll09 
· Stltclhly surch for hltou u 

""" uhl09 on r 3800• of yo.r 'i rtctory fl ltau u 
ot ant l l t t. Mrittte 1ft 1001 tachlot l aagau~t for 
ouptr opto4 , no nt td to U l I for IASIC to ca tch "' ' 
Sort lht lfttlrt cahl09 1 lhtrl pr lot II out 1ft ~oot 
for t for lilY l tt tll . 

~ Dht m.~ • t 2.oo o/h ~ 
~ C~•c•~CODIVI ••I"• • t•~ C •~• ~ 

metalsoft 
~ 
RAINBOW 
UJitlfC'H.Oio 

UM 

P.O. Box 7196 
lodtptndtnct ~. •40$4 

18161 933·2440 
• ,. . .. oo• •· •' •· • 
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Software Review.:::=======~ 

With LABEL64, 
It's Listing l-2-3 

Do you dread the holiday season's approach because 
of nil of the cards you11 have to mail? Maybe it's time 
to reconsider just who your friends actually are, or maybe 
it's time for an address label program. LA BEL64 is a simple· 
to·use label program that is good for keeping Christmas 
cord lists, club lists nr any other long list of nddrcsses, 

LAREL64 comes on cassette and is designed for a 64K 
machine {it warns of problems with lesser amount> of 
memory). The three page.~ of documentation thoroughly 
explain the eight functions: input names, delete nnmesf 
clear memory, locate nnmes, save to tape, load from tape. 
Jist to screen, print lnbels and sort. One of the main 
attractions of LA BEL64 tS that it is cnpable ofliling. sorting 
and printing 300 records (addresses) at one time. It takes 
advantage of practically all of the computer's memory, 
Jea,•ing nearly 32K after loading. While in use. mistakes 
are easily corrected with clear prompting. and sorting is 
a snap. 

Being an associate pastor for a church, I frequently need 
to send out mailings to the kids in my youth group. I 
keyed in the membership. then found my first criticism 
with the program. The addresses. as printed, were not 
configured to the three-across labels I had purchased. I 
attempted to corn:ct the program myself, but was unable 
to. A quick call to Owls Nest Software put me in touch 
\Yith Norman Shelton. who ably led me through not only 
the new parameters I needed, but ulso an explanation of 
how I could save the updated machine language version 
to tape. 

Although it doesn't claim to be a database program, 
I found myself wishing for some way of being selective 
about the addresses I printed. The two options available 
for printing are all or one at n time. Finally. I found it 
cumbersome to have to use tape rather than disk. In all 
fairness. though I realize it would use up a good bit of 
memory. the ease of use would. I believe, far outweigh 
the memory loss. All in ull, LA BEL64 does print labels 
just as it claims to do. 

(Owb Nt$1 Soflwart, P.O. Box 519. Oollt\\ah, TN J7J63, 
<Wttlt 524.95) 

- Jelferson l .. Hatch 

One-Littrr Crmt~st Wlunt•r • .. 

Thts one-ltner, for disk users, will automatically 
,ave a program on disk before running tt, if you enter 
tbe RUN command in a special wa)': 

RUN''TE51 
If you add the apostrophe and a lilennme. this line 

will see tht apostrophe, read in the filename and save 
the program with that name. 
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Software Review·.:=========~ 

Accomplish The Impossible 
With Escape From Alcatraz 
You have been wrongfully convicted and are now 

incarcerated in the most escape-proof prison ever built -
Alcatraz. To make thmgs worse, you are scheduled for 
execution in just 12 days. Therefore, you will have to be 
very resourceful tn order to e;cape the chair. Otherwise. 
you will not have to worry ~bom any more Adventures! 

You start in a cell room with no apparent way out. 
Alcmra: is the first Ad\•enture I have played tbat gives 
you a time limii to solve it. Twelve days muy seem long, 
but the time slips away very qujckly. 

Most all of the commands common to most good 
Adventures will work here, plus the author has added three 
communds I have not seen before. These are very helpful; 
they arc VERBS, ROOMS and OBJECTS. After entering 
these commands. n list of the respective commands is 
printed to the screen. The H ELP command is also available 
and will help occasionally. 

Both versions, tape and disk. offer a SAVE game option. 
When I called Owls :-.<est for help, they informed me that 
the disk version now has multiple SAVEs. so you can save 
the game at different places during the Adventure. This 
is a useful feature because wlten your next step gets you 
caught by one of the guards, or by any of the big and 
unfriendly inmates. you can LOAO the game at the point 
before your fatal mistake was made. 

Owls Nest Software has another fine Adventure for 32K 
ECB. I consider Ah-atraz for advanced Adventurers. It is 
very well-written with over 50 rooms. You must do n lot 
or thinking, but the solution to each situation makes sense, 
I really resem Adventures where you end up having to 
~EAT DOOR" to get past something or 10 get into n room. 
Alcauaz has none of these types of situations. 

If you are just getting into Adventures, you may want 
to put this one on a waiting list until you are n lillie more 
experienced. If you do decide to purchase Alcatraz. be 
prepared to sit in front of your CoCo for n few hours. 
but when (or if) you linish the Adventure. you11 have a 
reeling or great accomplishment! 

(Owls Nest Soft wart, P.O. Bo< 579, Oolttwah. TN 37363, 
ass•lle $17.95. dl<k S20.9S) 

-Dale Shell 

The listing: 

1~ CLS : CLEAR2~~:IFPEER(734)=131T 
HENPORE749,~ : FORT=735T0749:IFPEE 
K(T)<>~THENA$=A$+CHR$(PEER(T)):N 
EXTEISEPRINT@256, "SAVING PROGRAM 
11 : PRINT11 NAl1E: "A$: POKE654 94, ~: VE 
RIFYON : SAVEA$ : VERIFYOFF:POKE6534 
4,~:FORT=lT03~~:NEXT : POKE734,~:R 
UN 

(1-"w th.l• 'l'lrutina cn~·ltnrr ~4ntnl ernry, atw :urthor ha~ Mtn "'"' coplq 
(I( ht14h ll!r Mroml ~.rlnbt'"' &n•4 Of _<4,/,'tmu,n ud 111> comp1uuon 1'ht 
$('(1JnJ R•JttlttJ~to Adwnuut"J Tdfl'-• 



Software Review..::::::====~~ 

B asketball Stati~lics P ackag e 
Keep s Stals In Check 

&uk~1bo/l S1o1is1ics PocJ..agt will alto" a person to kt1:p 
all or the statislics or a basketball team and ilS opponents. 
The package comes ~~>ith a 12-paae insuuction manual and 
an unprotected diskeue. The absence of pro1ccuon leiS the 
user easily copy his proaram to prevent the loss of a valuable 
program. 

To start tbe program. all one hos to do is t)pc RUN 
- BASKET- . from there. all he has to do is select the option 
he wanlS from the menus and en1er 1he s1a1 requested. 
The oplions from the main menu arc. s1ar1 a ne"' play~r·s 
slalS, add to a player's £~als, 1wo Mmtlar opuons concernang 
opposing tenms. re\•iew or com:c1 s1a1s, add new players, 
prinl ~tats or pnntteam summary. A plu)cr's Slut> include 
his number. name. opposing leom, qunrte~ played, lime 
played, rield goals nnemplcd. rield JlODI} made, free 1hrows 
anempted nnd made. nssisls. post and feed. offensive and 
defensive rebounds. 1urnovel'$, personal fouls. nnd recovery 
and steals. 

I must ndmll I am no1 a big basketball riend, bul it 
seems 1his package hos about every possible slatistic 
available. The opposing slats arc no1 os extensive. bul 
include all of 1he needed informa1ion. The correction of 
a sial is extremely cosy wilh this program. There nrc two 
kinds of pri111s; one is tho! of a player and lhc other is 
!hat of the team. Each is1hough1fu lly and nea1ly formaned, 
giving all of 1he information stored on the player or 1cam. 

I think only the most avid fan will desire to key in the 
slalutics for an entire game, bul "funulics" und couches 
alike will rind /Jaskclbo/1 Statistics Package an excellenl 
program. 

(Sucar Softwltt, t710 N. SOib Avtnut. llollywO<td, FL 
33021. 32 K dl~k S29.9S plus $1 .50 S/ tl) 

-Jim Sewell 

Software Review=:========='~ 

Dimensional Figure Drawing 
With Lissajous A rt 

Ussajous A fl is designed to draw 11 hSSBJOUS rigurc in 
either t\OoO or three dtmensions. The explanalion or 8 
lissajous figure given in the documentation, which 
accompanies lhe program. is that of a figure traced by 
an oscillating pencil. The program rcqucs1s senings for 
variou;, details of the X. Y and Z coordinates. They arc 
frequency, amplitude and phose. It also asks for resoluuon 
and friction, which are no1 explained in the documtnlauon, 
but are fairl> Straightforward. 

Aflcr receiving lhcse variables. Ussa;ous Afl dra"• a 
figure in your choice of two or three dimensions. In m} 
experimenlation with 1hc program. I used mainly 3-0. 
ahhough to the untrained C)'t it looked remarkably Oat 
There is also a rou1ine 1ha1 allows you 10 print the rigurc 
you draw. provided your printer is capable. M1nt a.n,, 
so I can' tell you any1hing abou1 the way the hard copy 
routine works. 

The program comes with an "as i~" warramy, lhe 
company guaranteeing only thai i1 will lond, which mine 
did quickly and easily. Oocumcmauon i• udequutc. wuh 
the excep1ion of the resolution and fnction dcscrlplion>. 

Ahhough I can sec lillie pructicul u>e for Ussajour ;lrt, 
il does have good entertuinmem vuluc if you enjoy 
experimenting with difforenl variables. II i;, not lhe 1ype 
or progmm I wnulrl rmrchnc;~. h111 I nm c;urt- lhrrC" nrl­
mnny who would find i1 most enjoyable. 

(Tothlan Solnur•, P.O. Bo~ 663, RlmU1bUIJ. PA 16248. 
cusellr $19.95) 

- Stopht n Brum 

TRS-80 COLOR COMPUTER USERS NEWSPAPER 
SEU. OR TRADE Y1JtJ1 u.\IAHTED PRDGRAi'IS OR HAIIl.WIE Ill TillS IOfTit. Y !aiSPAPER- rtrtl GREAT BUYS· 
CIRCI.t.ATIDH - OVER 18,000 COCO OIII£RS, LIST Y!UI 0.111 OR IllS. FILL IF TIPS, AAilCLES, R£VlOIS 
Alfl PRDGRMS FOR Y!U1 COCO . DON'T OELAV , SLeSOllPTIDH STARTS AT a>I.Y $5. 00 PER :2 ISSl£S(1 YEAR) 
Q.ASSIFIED AD'S Ott..Y $. 15 A IIOlll , USE SEPERAT£ SI££T IF PAPER FOR ll.ASSIFIED ADS 

... 
~· . -

C O CO•.A.DS 
~-- ------ --~ 

YES - I LO.LO LIKE A SIIISCRIPTIDH TO COCO liDS 
1 YEAR THIRD ll.ASS l"oAIL $5.00 
1 YEAR FIRST ll.ASS l CANADA $10 . 00 

NAI'E - ------------

110011£55 ------------

CITY SlATE ZIP--...,.,...-
PLEASE HAVE CHECKS PAYAB_E TO - P 0 SOFTWARE 
P 0 BOX 13124 I-OJSTON, TEXAS 77219 
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HARDWARE SPECIALS 
~ IIIXIl""'Y I lXXI l-Or.. S 999 95 
T...a,. UX» IC..SHII St,19t,95 
2!>-IDII r.&......,plosboi'd CAU 
26-:1802Mociii1DD24K CAU 
2&-3860 """" 2DD S MUll 
26-:3!16!'"'""""""" "" s $6.95 
26-3127&0~--2 CAU 
26-3t29cr.:o- s m .95 
b5-J101Gooofnlel ' 1/llv:t 
26JI~Uiilii·I'Z- S 89.95 V""'-""""' S 3U5 
lhoi<S./Pir ln1011act I 69.95 
1/~P\'Q0-(~-)1 109.!15 
!lclondod8osl:w/bl< 1 39.!15 

&IKtill)*""Ylll>O S <9.95 
H.ili<o>-4(0.tF.2i I 71.95 
26-1211iiJ.<P.ID5-fiDcos CAU 
26-12180o'iPZ!OAII'IIr CAU 

MSI SOFTWARE 
s 19.95 
s 69.1115 
I 2<.1115 
.s 11,915 
191.115 
169.95 

fRS-«)1-t Tooay c.rpn,.,.,, 
Pnau aJ¥d D ct\lnQe W!l'nlf I'Vltee.­
VI'rioo lor ,. FAll ..->'«<tt 

IWR 
lliCIRONICS 

ACCESSORIES 
-1200 
IISD-C. -18 

lm.lll5 
I 89.115 
$129.115 
$111,115 
$2.19.15 
$m.95 
$599.1115 
S !IUS 
S 18.95 . ,,_,. 

""'*' .H:oi­USA'-""""300 
-SM3DD-
USA oom 12DD 
USA Passm2«JJ 
Coc.SWitc'­
Eie!WOIIblcs udd 
t.&ich tl .llyslk:C 
26-!1Jl0S.9(~~~ 
llaJ;c.Ql (ltii- DS-9) 
C" CtM1'\* IOS-91 

Flfl G-Pl~ tllq. 0$-q) 
El1ti'Nrl0 
Ble C>lc 
t:<i:J l tml"" 
ll<t-
26-3012Dolw~ 
'""" 'lXXI-

I 111.1! {cls1<) 
s ll.ll5(d!okl 
I ll.H td!okl 
$ 3',95(oisl<) 
I 59.15 (Ill<) 
I 5!1.95 (ell<) 
S 2US(cm) 

I 11.15 
I !14.15 

CAU 

NEW! Doll Ooololo SicM Drlwl Incl. - ·-•IIIII'IY&- 13l!iJIO 

1219.1115 

EI.£CTRONICS, INC. 
P.O. Box 897 408 C Nlsun Blvd, 
Smyrna. TN 37167 • •••• •••• •••• •••• 

• 800-251-SOOS • 615-459·2~ 
(IIM>SSeO) 

• 800-~2502 • 61 1>-254-0088 
{teM!SW) {N""'-'-'Ie) 

Visa, Mastercatll and AmerlaDn Express 
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Accessory Review.:==========~ 

No-Stat II Protects CoCo 
And Eliminates Static 

Juua and I shBre a CoCo here at RAINBOW. She calls 
him "Cookie" and whnl I call him can't be printed - he 
likes her best: always has. Uu1 Coolie has been a lot 
friend lierlately since I gave him the No-Stat II from Amber 
Enterprises. 

No-Stat II is an anti-static pad made of inen conductive 
roam which is laminated to a tufted fabric. It is name 
retardant and non-allergenic. Measuring l l by 15 inches, 
it collectS a lot of dust that sooner or ltuer migln endanger 
Cookie's sensitive IC chips. (I know of these only through 
Tony DiStefano's column, but I have a lot of respect for 
them.) No-Stat II has also slopped the nasty little zingers 
our tough Cookie packs for me when I shufnc over the 
carpet to his keyboard instead of picking up my feet. 

I'm glad I gave No-Sial lito Cookie because the "CoCo 
Gallery" entries I review on him cuch month a.re important 
to me ns well as a source of delight to the entire ofrice, 
and J need Cookie to cooperate. He seems to be behaving 
better toward me and I can only credit that fact to No­
Stat II (it's the only present I've ever given him). 

No-Sta t n pads also come in a 28 by 28-ineh si.ze. and 
I'm thinking of ordering one for "Sulu." the Tandy 1200 
HD I use. ( He's my friend!) 

(Ambtr En1erprlses. 1'.0. Box 7439, Gr .. n5Vill<, SC 29610. 
small slu S5.9S, lar~e site $19.95) 

- Monies Dorth 

About Your Subscription 
Vour copy of THE RAII'IBOW is sent second clas5 

mail. If you do not receive your copy by the 5th* or 
the month of the publication date, send us a card ana 
we will mail another. • canadian subscribers and 
foreign airmail allow two additional weeks. 

You must notify us of a new address wben you 
move. Notification should reach us no later than the 
15th of the month prior to the month in wbich you 
cl"'nge your address. Sorry, we cannot be responsible 
f!lr sending another copy when you fail to notify us. 

Your maillnc labe,lalsosho wsan "account number" 
and the subscription upiration date. Please indicate 
this acco unt number when renewing or corresponding 
with us. It will help us help you beHer and faster. 

For Canadian and other non-U.S. subscribers, there 
may be a mailing addros_~ shown that is different from 
our editorial orlice address. Do not send any corres­
pondence to that maiUng address. Send it to our edi­
torial offices at FalsoO, Inc., The Falsofi Bulldin&, 
Prospect, K V 40059. This applies to everyone exupt 
those whose subscriptions are through our distributor 
in Auslnllia. 
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Driving At Top Speed 

• I om gelling vttry fru.ftratt.d at>out Baud 
rate.•. I ha••c a type I CoCo Rew:rion F 
(wblc/r I tltillk iS' also known11s NC) with a 
C. lto/r Prowrittr 8510 aru/ 1 prinripolly wn 
Telewriter-.64. I keep reading (and most 
ttctmly In July 'I iJrue, Page 250) abo/11 how 
10 POK£ imo /50 various values to chan~:~ 
the Bout/ rate from SO to 9600. lfowcvcr. the 
btst I can get out of my CoCo ;, 1400 -
tllcrt :S no way il will run any faster! 1\•v.tried 
~\'ery valuffrom 17 fltJwn I() ont with hnth 
4800 and 9600 011 my Prowtlter (J'Dll ttm 
imugimt how long th;s wok!) and tltcprimtr 
usually prodtl<i'S gar/loge - tht hw 1\•t 
t'\YT golltw is mixed wltlt! and narrow t~.YI 
oil over 1hc pagt using a (Om/Jinmion of 
POKE 150. & with 4800 Bout/, 

CoultJ It bt tlla.t mJ' CoCo master clock 
Is running :rllthtly am'! Could you tell nrt 
what fuqutnq should b.- on Pin 5 oftht 
SAM ct.ip? It appears that adjusting tapat­
iror C4 shoultl alter tht frequent)' morgin­
uil.•·· 

YcH1t ad\•lce w()uld bt most apprrciattd 
- It would be \'try nfcc ltJ drlw nl)' Pru· 
"'r/ttr at full rat< - I do a lnt of writing. 

Croombt F. Ptn.rom 
Dttp Rn•er. Ontario 

(Don Downard is 011 ef~ctrica/ engineer 
and has been involl'ed In ~fectronlt·sfor 
15 years tltrouglt /tam mdio [K4 KWTJ. 
fils !merest m computers bega11 abow 
six years ago and lte ltos built se•oeral 
68XX systems.) 
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You seem to thmk the problem is in the 
CoCo, Croom he. The Sllllle t)'p<: or ostilln­
tor is in the Prowriter, too. An)• RS-232 
driver requires a clock for timing. A few 
months ago we QVen hnd to adjus1 the clock 
in our serial to puallcl converter here a t TH£ 
RAINBOW. The RS·232 standard has a fnirly 
wide speed tolerance und tht Buud rote 
eonstnnt should not he that erltkal. 

To answer your question, the rrequency 
on Pin S of the SAM chip should be 
14.3 1818 M Hz. This f~queney can be 
ndjusted by trimmer capucnor C43 on t he 
CoCn. A~uming thai you nrc not w;ing any 
speed-up pokes, the frequency on Pin 14 of 
the SAM chtp should he .894886 M H7., or 
14.31818 divided by 16. 

'AulD" D evice 

• I h11vtt b~~n worklnx otto dtvkc- to tllal 
oml unYwt..•r the ttlephom .. • ami thouglu It 
wouhl lw uiu to use i1 with my modem 
and commcrclnl.taft...,.art. To do thil. lnt!t!d 
to kuow how standard commerfcal aut<r 
tliul, lmtcraruwtfr motltm.r imerfaee wi1h thl" 
compuu•r to obtain tht munbers to dial. ~tr. 

Philip E. Belte/er 
Ona. li'V 

Phtlip. all of the auto-dial and uuto· 
an~v..cr modem~ we rtrc familiar with have 
A dedicated microprocessor ins-ide t he 
modem. The only tnterfucc to the computer 

By Dan Downard 
Rainbow Te chnical E dito r 

is by means or an RS-232. or serial, 
intr.rfacc. 

For example, with a Hayes Smnnmc>dem 
you just send ATDSSSI212 to the modem. 
The ·A· put_s the modem in the eomnuutd 
s tate, the •r tells the mc>dem to use touch­
lone dinltng, and the 05551212 fora:s the 
originate mode <~nd dials the number. 

I don' know or any Stnndard for this 
mformation. other than the fact that many 
companiu advcnise 1heJr products M Hayd 
comptttiblc. 

Tedio us TraMfer 

• I lrovt" o 64 K CoCo ~uftlr Color BASIC 
1. 1, &tendetl8AStC 1. 1 011d l)iJk BASIC 1.0. 
It wa.• llpgrotlrtlfrom 161\ to 6~K b)• Radio 
Shack. I wns wcmdtrlnt if tlwrt• is any way 
10 trunsfrr CoCo program.f 10 on 181.1 I'C 
I heard ubuut ronnertlng o roble hctween 
the RS·l1l pnm of thr rompwers. Is this 
po.slhle? 

1im Rlcltwr 
U/stn Pari/. NY 

Tim. iL is no longer necessory 10 uansfer 
progrnms using the RS·232 interface. One 
progrttm by M Ut'k Daut was mentioned n 
few months ago Lhrn will trnnsfcr programs 
from di<k. [COCO-Urll.. is its name. and 
it runs on the MS-DOS mnchinerather thnn 
the CoCo. Esscnttnlly. il Cl\IISCS one or the 
MS-DOS drives to function like a CoCo 



dri\'C; by using COCO. UTI I.. you can even 
initinlil:< CoCo disks right on the MS-DOS 
machine. So. if you have, sny. nn IBM nt 
work und W:mt IO t.a.kc a d 3La file home 
to n1n on the CoCo, you·re in business.] 

I recently received A nyer from 0.1'. 
Johnson >tating that he. also, h .. a program 
forthe tranfer or IBM disk Iiles to the Coco. 
This 'ersion runs under 05 .. 9 and you must 
hove SDISK to use it. [PC· X FER Utllitlu 
will rendj write and format MS· DOS 
diskettes on the CoCo. under 05-9, as well 
n.• transfer lilesl>etween Disk AAStC nnd OS· 
9.1 

While they will transfer binary file•. these 
programs are most useful for ASCII Illes, 
not programs. ns the microprocessor in the 
IBM PC is different from the CoCo. You 
may be able to conven Jomc BASIC pro­
grams. but it will be ted ious. 

Editing for the ASCII·ing 

• I ho,'t-Sfvtro/ COJStllt·bo.r~d word proce:r­
surs, including tltt original version of 
Trlewriter. 

1 h"vl bun told that it is possible 10 
CSAVC a program In ASCI/ form (SAVE· 
- nl•nane · . A) and rend it into o word 
processor so as to ec/ft tht program nwrt! 
eiJJII)•. tlten wlrw the •dltl11g Is r.ompleu, 
rttrlt\'f ir again ro it may bt CLOAOed and 
RUN. 

11 this true? If so. how Is It don~? I hu,~~ 
~ried on .ft\'ftrnl ()CCIJ.tion.r u.rlug dlfferem 
word procason. wultno sr~cuJS. 

J. L1mler 
l.ok• Cnrmel. N Y 

Jeff, I don' know of any word proce.<Sor. 
besides the original VCI"SIOn or T~ltwrittr. 
thnt does not sa.ve roles in an ASCII (ormat. 
ASCII riles WI!$ one of the improvements 
when T~/ewriter--64 was int.roduccd. 

You save a O;\StC program in ASCII j ust 
as you mentioned: CSAVE .. f ilaneme · . A. 
You can then read this file with any text 
editor, or word processor, and modify it. 

One hint: Be: carc(u1 th:u your lines aren't 
over 256 bytes long or the BASIC buffer will 
ovcrnow. To land tbe file back into UASIC 
just usc: the Cl OAO c:ommand, no . A is 
required. 

BBS on 1 On e-Drive Bud~et 

• I om inttrt.sred in setting up a BBS an d 
need some /tt'lp. I know lt is neussur,y l o 

havt•on auto-dialf outo·answer m odem. but, 
is n ntctssor)' 10 haw two or mOrt! drl\'t.tl 
Con a system be rwJ e/ftctlvt!l)1 and t/fi· 
ci~nl/J' on ont drive? I know of many 
soft war~ programs fnr rt.mlflng 11 88S. 

Also. tlrn"w J&M (OIItr()l/er with JDOS 
1.2 - th• parallel port It contains - doos 
this reqwre ort imtrfau? I rtally h'ant 10 ,tft 

up u OBS. btJt if mort thatJ om.• drivt f.r 
nuded then I gue.r,flin or1r of luck. 

Bob Mnwu,v 
Robinson. PA 

Bob. the RumBoord BBS. originally 
published in the November 1983 RAINBOw, 
is a s ingle-disk bulletin board. 

There nrc a couple of ,.,a,ons two drives 
arc: preferred for a BUS. Conservative 
operating practices call for "II of the: actual 
BBS progr•ms to be on a write-protected 
disk, usually in Drive 0. This prohibils 
accadcntal erasures of programs by users. 

The other reason is that most BOSs hnvc 
1Mge dntnbnses: usually too large to fit on 
11 single drive: by lhe time you consldcr this 
di~k hus to nlsostore t he BBS progrnm<. The 
larger bulletin bonrds have sel'<rnl drives. 
even hard disk$, to provide ndc:quatc room 
fo r the dutnbnse. 

With somcofthc rumors 1\tc been hearing 
obout 512K upgrades. though, I suppose 
very shortly you will be able 10 have n tnpe· 
based BBS if you have enough memory. 

Expanding o n the Fa mil> 'String' 

• I t!/"ljOy rtadlng your Ortl('ler in RAhY80W, 
hill l thil1k you m;.s.red til~ point m Rodney 
Gibbons' felltr i u tht Stptcmber 1985 iS.fiJt' 
of RA tA'R()W (Pngt 2J6). 

fie WDtiiJ mort strmg Jpace 10 st ore 
addftfOilaf perSOnal dUIO. nu• CQ,\'ft!.fl WaJ! iS 

to eliminate wmecesJary nrrn)~'· His r.xom· 
pi~ ojthru arrays will; }()() tltmem s t ach 
requires OVer J.OOQ 0)'' .. j ust for variabl• 
pomlers (S x 100 Y J)a11d doem 't n/lowjor 
any tlma! Only Ollt array of 100 ~l11mmus 
requires 1.000 l>yte.tof\'tlflahlo ptJintcrs ­
a IIIVitt&J df ~, ()()() h)"~·'· 

111 order ro tlo thu. /m must pock the 
information thai is in the thrtt~ orroys imo 
on•. 77~< dnto /11 AS(!). BS(I). CJ(I) would 
1,. purkctl 111/IJ AS(/) with u unique Jcptt· 
rotor hetweefl each eleme111. Ut :r a.ssumt 
tilt! nrray A$ is namr, 8S Lf mldre.f,f ami CS 
l.~ rit)'. Lrt :r sd~ct u sttporator - I lik.._ 
CHRS r zss) s/11"" It dlsplay.t n full orn11ge 
block. Subroutmes art ntt!tlttd 10 comi)Jne 
tht rltmtnl.t a1td St.'pDrattt tht•m. 

71re romblntd rnwlmr Is vtryea,fy: AS=N 
.I+C.S+;t DS+C$+CSS wherr AS is tire com· 
himul data read)' to s wff iJuo an array. C.~ 
Is CHRs ( 255 ), ADS 1.< odd,., nnd CS$ 1.< 
tlty. 17ut Jplit routine is u liult m ore t:om­
plu. but using INSTR ond 11105 slmplljles 
th~ task. 

'nnr t ombiru!d rcmliJJt! 11/ustratt.s anothl!r 
t~t'lmfqui! Keep rtpemtd wult1hle.r or ctm ­
Stnllts slrort. ifCHRI (2SSJ iJ used 25 times 
;, a progtom It ta.kQ up ,hn•tn by~t•s ttarh 
tim~ It lf lLf~d. while 0 on!)' rPquir~.f two 
- 11 savings o/11S bytes. l .. ong t'UIUtoms 
thlll urr uJetl mor~ thntt ont-econ be .set c+quul 
10 a Wirlabllt. WIJirh a/.Yo savcJ $tOrage. 
Frequt'luly w;~>tl ''orlablt:o slrould be one 
tlrurar.trr utSU!Dd of two, a tm, h.vll! ~uvlngs 
for euc/1 time used. A dtflrwd constam dOl's 
not u.re .flrmg spa(t unlt,~-r two -ctri,gs art 
concatenated. AP"Ir~lp " l'tq11irts no string 
space w/11/e AS= /JM CS does. 

Htrt :r annthtr cxampl~ of multtplt nrra~·J 
that ou up a lo t of mtmory. Lei$ ns.wmt 
we havt• defined on(•• one striflg array -
t l$(200)/or nnmt- and two mmrttrlc turnJ'f. 
FJ(]OO)for fatl,..r. ;lf$(100)for motlra. 17~< 

numeric orroyscomain on index lm o th~ AS 
arrttJ'for tilt parenu·name. 

AS F M 
I John 0 0 
2 Mary 0 0 
3 Paul I 2 

In tills exumplt. Jolrn and trfary 's porl!nts 
arc ~mkr1own, but Paul's fatht·r is John amJ 
hi.r m otlrar Is Mary. l..noks good! OK. let:, 
unf.v u.tt! ont nrroy and pack u. IVe tlimmntt! 
orrDJ'I F at~d M and save 1,()()() byl~.r fur 
string sput.·t!. '111e rom bintttJ rmuinf' lnnks 
/Ike this: 

AS~NS•CS+STRS(F)+CS+STRS(M) 
or 

A$;CH RS(F)+C H RS(M)•NS. 

In tilt exampltr, AS is tlrr packf'd 5trlng, 
N$ tl,. ptrson ~ 11umt, F is tlttfathtr~ inti•~ 
and J\;f is the m other's lnclex. The flrsl 
~:romplt r~qufres a minimum nf.tlx bytes for 
tht! '""0 pomtcrsa,ul a ma.dmum of/0 hJ'It$. 
Tlte stcfJnd example requires only tk'O b)'ltS 
for bmh pofmrrs and works 11p 10 a, lnda 
of 1J5. The splu rowine l.f also vtry simp/(!. 

Cons~rve string space. Jfllu•n )'Oil art! 
finislr~d with a strinK variable, null it 
(A!{/00)=""). 

If y o u ltavr a disk $J'Stcm . n01 lifting 
gro(Jhlcs curd null only ont flit open a1 a 
time, then f!LESl will suv•1S6 bytes. Yuu 
~a11 still ur~ multiple flits hut only on~ at il 
tim~ 

ltut~ad of writiiJg on~ prdgram lhat diJ!'t 
1!\'tr,vtlung, writtt 1wo or 1hre~ 1ha1 do uniqut' 
f unction s. Ont program could b uild r~la­
tionshlps. cmotlrrr IQ diJpluy r~lutionships. 
Cit'. T11is work.J wt/1 on d;sk but t'Oil buom~ 
a htt c/umSJ' with a tapr. 

Other tC!clmiQIUJS Ufl' 10 f"Hmflwrt rom­
m ems. unnt-ressarJ' spocrs and Unr 
mtmber~. Tift)' all take up m~mOtJ . 

A t leusr 1wo vendors have products 1/Jut 
nm htlp. One qfthem nllows vorlnhlt.f 10 ht 
"' pogr on~ of a 6~K maclune UJJd tht otlrt~r 
0 111! moves BASI C up IO tiiJtJh' UlflfC WfJrk 
spaet for RMIL. 

On a final 1101t : JV/um working with IDrgt' 
.rtrlng spact. lhl' m()nst~r orbit.t In tht sill/ 
of rile 11lglrt and locks up your moclrl11~! I 
hucJ on e JOfl for 600 r lt-mcn ts 10kr 45 
m lnwts only buau1r string space was 100 
Jma/1; I d1d not jigr1re Old the problem for 
t wu momhs. 111is ugly monster is tht gar· 
hngt ~:o/ll'(rnr and thtu au sc,·rr(ll pro. 
grommlng technlq4tes that wl/1 ram~ it -
hm. that i~ bnOihcr .!mb}trl. 

Dov~ Clark 
St. Louis. M O 

Thank~ for the shonng your e~peru;e 
with our readers, Onve. Letter$ like yours 
a rc the backbone of lhc CoCo Communhy. 
and Ttl£ RAINBOW. 

\'tHJr technic.a l q ue.sfiOni a re wtlcomtd . 
Pleut addrcSJ tht m to: Do wnloads. Tft E 
RAINBOW, P.O. Box 385, Prospecl, KY 
40059. Wr resel\'t che rilht to puhlb h only 
qutstiorts of IC.nt":ra l inttrtSt and to edit for 
SllUt and clarity. Out 10 1he large volume 
of m:all we receiv~ wt s rt. unftble 10 an .. wer 
tc.Ut rs individually. 
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Confessions Of An Enlightened 
Spreadsheet User 

N ovember promises to be a big 
month in the OS-9 world. 
Jeanne and Ken Kaplan at Mi­

croware say the Microware Seminar, 
November 1-4, will be bigger than ever. 
They are especially proud of a Special 
Interest Seminar featuring news, tricks 
and treats for the CoCo OS-9 crowd. 
The tab isS 150. If you're reading this 
in late October the number to call is 
(515) 224-1929. Tell Jeanne, '"KISSable 
OS-9"' sent you. 

November is a month for Thanksgiv­
ing. so before we jump into all the 
technical mumbo jumbo I would like to 
take time to thank each of you who have 
contributed short procedures and pro­
gram listings during the past year. 
Thank vou also to all who have written 
with questions - you guide thi.s col­
umn. 

And finally. to the many OS-9 
vendors. thank you for telling us about 
your product early - and for all the 
hardware, information and Beta-test 
soflware you've shared. We try to give 
everyone equal time and we try to be 
first with product news. We sincerely 

(Dale L. Puckeu is a free-lance writer 
and programmer who lras worked with 
lh~ Motorolafamilyofmicroprocessors 
since 1976. H• is the author of The 
Official BASIC09 Tour Guide. pub­
lished by Mlcroware and co-author. 
with P~ur Dibble. of The Official 
Rainbow Guide to OS-9, published 
through 1he Rainbow Bookshelf. He 
serves on the Info World Software Re­
lllew Board and is a chiefwarram officer 
In the U.S. Coast Guard.) 
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By Dale L. P uckeu 
Ra inbow Contributi ng Editor 

hope our enthusiasm for your products 
bas bel ped you prosper. lf you hoven 't 
seen anything about your product, it's 
probably because we haven't seen it. If 
you have hot news, feel free to contact 
me directly 01 6516 Hillside Lane , 
Alexandria, VA 22306. 

Gelling Started with /)ynaCalc 
It\ time now for True Confessions. 

I've worked with microcomputers since 
the Southwest Technical Products 6800 
machine was introduced . I've learned a 
little 81\SIC and taught myself assembly 
langu:•ge programming. but in the past 
when a person showed me a spreadsheet 
I would pa nic. I don't know w hat 
caused my mental block, but fortu­
nately everything changed when f had 
to sit down and conven a spreadsheet 
at work. Our branch manages the Pol­
lUtion Response Program for the entire 
Coast Guard and this means we manage 
the resou rces of the national strike 
force. The three strike teams send in 
data ench quaner 1ha1 fi ts nicely in a 
spreadsheet. 

Recently, we decided to slart collect­
ing the same type of data about the 
Public lnformalion Assist Team I su­
pervise. The idea wns great but the 
information WBS different. This meant 
I had to learn to edit a Multiplan 
spreadsheet. After a quick glance a t the 
book and a few experiments at a Coast 
Guard C-3 standard terminal, I actually 
made ii work. 

Now for the good news. Tbe expe­
rience with Multiplan made me brave 
and I came home one night and dived 
into DynaCalr. Guess what? lt'sj ust as 
easy to run, just as fast and just as 
powerful. And most importantly. since 

we have been preaching that "OS-9 
needs excellent application programs" 
for months, yet only writing about 
system programs and languages, I de­
cided it was ti me to delve into this 
aspect. So, this mon1h "Dale does 
DynaCalc ... 

Commen1s from Joe Turner 
DynaColc is very ea.~y to usc. In fact. 

it's so easy to use that Joe Turner at 
Computer Systenu Center ln Chester· 
Field, Mo., rarely gets any calls. Unfor­
tunately, that changed shortly after 
Tandy released the OS-9 version of 
DynaCalc for the Color Computer. Yet 
J oe has only had to a nswer one ques­
tion: "Why doesn't DynaColt: work 
right with the Word-Pok 80-co lumn 
card from PBJ?" The solution: Contact 
PBJ nnd hnvc them send you Version 
3.1 or htgher of their OS-9 Wurd- Pok 
drivers. 

The problem is in the getstat call. 
which rends the screen size. The original 
Color Computer OS-9 didn't have one, 
but when Frank Hogg designed the 
drivers for his Hi-Res screen, he added 
it. La1er, he worked closely with PBJ's 
software wizard Ed Bender to standllrd­
ize the call. The result is Hogg's Dynn­
Star text editor works llutomatically 
and equally well using u Hi-Res screen 
or a PBJ SO-column card. 

OynaCalc needs an erase to end of 
line code, a cursor on and off code, and 
a screen size call. That's one of the 
rensons OS-9 Version 1.0 I was released . 
But unfortunately, when Tandy imple­
menled the getstat call and the clear 
screen cull they did it differently, i.e., thc 
code is in the 6809's B Register instead 
of the A Register or ~ice versa. Also. an 



NEWS RELEASE 
October 1st, 1985 

NEW QT Plus multi-user computer 

• Available for Immediate Delivery 

Frank Hogg Laboratory announced their new QT Plus computer syStem today. The QT Plus computer joins 
FHL's standard QT computer system as part of their product line. The QT Plus is the second 68000 based com­
puter system the company has released this year. 

The QT Plus differs [rom the standard QT in several ways: 

68000 running at I 0 mhz vs 68008 running at 8 mbz. 
16 bit data bus vs 8 bit data bus 
512K RAM standard vs 128K 
Up to 128K ROM vs 32K 
Supports 4 floppys vs 2 floppys 

The QT Plus adds these features: 

Expandable to I meg with an additional board. Buffered 1/ 0 expansion port with 32 addresses. The VO is of 
the style of the SS 30 bus with 8 data, S address, interrupt, R/W, select, reset and E lines. The 1/0 bus itself is 
an inline 34-pin connector on the main board. For example the 32 addresses could be used with 16 serial ports 
(ACIA's) or 8 parallel ports (PIA's) or any combination. 

The QT Plus uses a Multi-Level Interrupt Structure for improved 1/ 0. 

The QT Plus with 512K costs $500 more than the standard QT with 128K. 

QT I I 28K single floppy drive S I 595 
QT Plus 1 SUK single floppy drive $2095 
QT 2 128K dual floppy drive Sl750 
QT Plus 2 SllK dual floppy drive $2250 
QT HD 512K one floppy, one 10 meg hard drive $2695 
QT Plus RD SUK one floppy, one 10 meg bard drive $3195 
QT HD 512K one floppy, one 20 meg bard drive $2995 
QT Plus HD 512K one floppy, one 20 meg hard drive S3495 

QT Plus SI2K expansion board for I meg total RAM $395 

AU QT systems include the opcraling system, OS9/ 68K with all utilities and RAM disk, Basic09 and Runb, Stylo 
word processor, mall merge and spell chec.k, and the Dynacalc spreadsheet program! Over $2000 of bundled 
software is included In the ~-ystem ! 

ORDERING INFORMATION: 

Visa, MasterCard Accepted 

3151474-7856 
no James St .. Syracuse. New York 13203 



offset may be diiTerenl. Since the Color 
Computer version of D,l•rUIColc was 
written for the Tandy drivers, it does 
not work properly with earlier versions 
of the Word-Pak software. Give AI at 
PBJ n call for the latest version of the 
Wort!- Pak drivers. 

About the only other question Turner 
gets concerns the missing I o commnnd 
that is available in other versions of 
DynaCalc. but not the Color Compu­
ter. And. there's a good reason - the 
command isn't needed because of OS-
9's unified 1{ 0. On the Color Compu-

Figure 1 

[ A ][ B ][ 

ter, if you want to save a listing of the 
spreadsheet, you just print it to a file. 
You do this by typing -'spc, which 
closes the OS-9 o utput path to your 
printer device de>criptor {p. Then, the 
next time you tYJX' .tp to prim a spread­
sheet, OynnCnlc will ask for a filename. 
After you OJX'n this path, DynaCa/c will 
send all primouts to a file until you type 
"spc again to close the tile. That's the 
way the four listings featured in this 
column were produced. 

The present version of OS-9 Dyna· 
Calc does not have graphics. Will it in 

c ][ D ][ E ][ 
1-Demons t:ra cion 
2-

of logical comparison operators. 

the future? Pro bably nol. Will you be 
able to produce graphics from the 
DynaColc spreadsheets in the future? 
Probably yes. How? By executing tbe 
code m u new DynoColc filter module. 
You will most likely see n filter that 
reads its input from a standard OS-9 
data file output in text form by Dyna· 
Cole. Its output will most likely produce 
charts and graphs on o standard Color 
Computer OS-9 graphics screen. Of 
course, when OS-9 Level II hits the 
CoCo there will be enough memory 
available to let you run this fil ter from 

F )[ G ]( H 

3- S! 
4- l 
5-

Note that operators work with character strings 
as well as with numbers. Change the contents of 
A3 and A4 and watch tho results below. 

6-
7- False -
8-
9- True <> 

lJI-
11- True < 
12-
13- False > 
14-
15- True <• 
16-
17 - False >• 

[ A )[B) [ C )[ D ][ E )[ F ] [ G J[ H ][ I ] 
1- Househol d expenses by cateory shows use of labels with @IF. 
2- amount payee cat food cloth house util mise 

3----------------------------------------------------------------------------
4- 65.Ji'SJ Union Electric util 65 . SJSJ 
5- 125.58 Dierberg 's Market f ood 125 . 58 
6- 37.88 Super Stitches cloth 37.88 
7- 147 .SJSJ Starr Coffee Co. food 147.JlS! 
8- 49.51! Laclede Gas Co. util 49.59 
9- 79.67 Famous-Barr Co. cloth 79 . 67 

19- 122.pSJ Forum West Condo house 122.99 
11- 14JI.25 Dierborg's Market food 14JI. 25 
12- 4JI.SJS! Bernard Accardi mise 
13- 31.25 Continental Cable mise 
14• l4JI.24 Resler Optometry mise 
15- 46.49 9-SJ-5 store ~23 food 46.49 

49.91! 
31.25 

l4SJ.24 

16- 51.SJ)l' Nathalie Levine mise 51.99 
17- 34.JlS! Steve Bise mise 34.JlS! 
18---------------- -- --------- ------------------------ - ------------------------
19- lljl9.86 totals 459.32 117.55 122.SJ9 114.511 296.49 
21!- ok 
21- ok bad 
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FHLSoftware Library 
DynaStar 

Screen editor/ 
word processor 
Acclaimed by professionals 
11 thelt favorite editor/word 
proctatol. Simple and easy 
to use but powerlul. 
P11tamod alt@f Word Star ,.,. 
I us.e U AtL the time! 

RS 059 or Flex $ 4 9.95 

Sleuth disassembler 
Flnd out what'' going on 
tnJide your computer with 
SLEUTH. tho best 
disassembler lot the 6809. 
Con•eru bfnary codt Into 
source lhal you can modlly 
or fus,l eum~nct learn lt>Out 
prOQtJ_mmrng by studying 
other code! AS DOS $4 9 

FLEX or OS9 $50 
Source avallable, OS9 or 
Fit~ f01 $ 50.00 IXhi. 

SDisk & Bootfix 
Rop11co the dlsk driver 
module In OS9 with ono that 
wotb with Al l 1'1pes ot 
drivn. 35. ~or eo track ss 
or OS. Ewen reads and wrlln 
to IIIRdlfd 0S9 dlah. 
Individual stepping rates to 
6 ms. Boolll• Is nooded lot 
O.S dfi'IIJS. 

$29.95 

Cross 
Assemblers 

True (not macro) cross· 
auemblers will lot you 
dMtlop progr~m& on your 
Flex or OS9 system lor the 
180215, 6800/01111103, 6804, 
6805, 6809, 6502/3, 808015. 
8048. 8051, 2>80. and 68000. 
Souf'Ce lnclud~ (In C) 

$200 tor .. erylhlng t 

DynaForm 
(NEW 059 VERSION) 

Formatter for DynaStar 

This new version has 
foaturo• galoro. Evcry1hlng 
you tlktd for In the past. 
~ormat output from 
OynaStar for manuals, 
letters. anything! 

DynaCalc 

All wo can say ts t.hot 1hls IS 
THE BEST aproadshoeU 
Avaii.Jbte tor RS DOS, AS 
OS9(soon) ond FLEX 

RS DOS & RS OS9 $99.95 

UniCharger for OS9 
Make Unix'" out of OS9! 
29 fldditlonal commands 
that mak& OS9 look like I ts 
big brother Unix. Have the 
power and ease ol use that 
Ia only avall1ble on $ 10,000 
systems. The most powerful 
pacJtage lor OS9 yet 
avallable! Featured In "fhe 
Rainbow guido to OS9'. 

Dyna C 
Fast small C 
Unlike lho othort, Oyn1 C 
products compact, 
ROMeble. position· 
lndependant, re-entrant 
optlmlred code that runs 
circle$ around anything cl.se 
In Its price class. ·c• lor 
yoursellt Run time source l.a 
1ncludod! 

$59.95 Fl .. or OS9 

770 James St., Syracuse, New Yorlt t3203 

DynaSpell 
On the BEST 

SELLER list!!! 
The Mac vertlon ol 
OynaSpell (Hayden Speller) 
Is on the bes1 seller list lor 
goOd reasons. OynaSpell Is 
lhe BEST!! 

CoCo OSO or F lu $59.95 
Lookup lor $ 34.95 

CModem 
Telecommunications 

Menu drlven terminal 
program that supports. dumb 
termfntl moele to 2400 baud4 
UpaGGd and download In 
non·protected mode, and 
Christensen (CPIM Modem7) 
mode. All dit kt h•~o~e both 
CoCo and standard ver.s;iona, 
059 or FLEX. $50 binary 

$ 1 0 0 wllh IOUICI, 

Utilix 
Unix like ut ilities 
15 utilities to manlpul:uo 
ICXI tiles. A MUST l or 
programmers end gonor-al 
u.nrs alike. calf code, crypt, 
dill, displey, grep, lower, 
upper, pock. unpack, pr. sort, 
toll. time and we. FaalUrad 
In 'The Rainbow guldo lo 
059'. 

ONLY $49.95 

~ 
DynaSoft Pascal 
Small p·code Pascal 

learn Puc.al with lhls fast 
p-code implement11Uon. It 
produces ROMable p.cOde 
that 15 very compocU 

559.95 
sae.os wlrun trme source4 

0-Pak 
#1 059 Utility! 
It you have OS9 then you 
notd O·Pak. fho Utsl and 
best HI Ru sc:reon dlspl1y 
IOf OS9. You select the type 
of screen and tont you want 
to dlsplav. Includes a 
C:haractor set editor and 
copy utHitJes tot FluJOS9/ 
AS DOS llle ltanttera. 

But Buyt only $34.95 

OS9 Utili ties 

Filler • •· 12 u lllllles lor 059 
LS, BUF, CP, DL, FLIST, 
INFO. MV, PAG, SELL, 
SETAl, SECAT, ond SORT. 
Filler 12. to Utlllllos, 
APPEND, CONFIRM, FF, 
FORCERROR, MACGEN, 
NULLDEVICE. REP, SI.ZE, 
TOUCH and UNLOAD 

$29.95 ... h 

eFORTH 
Powerful FORTH 

Move up to power pro. 
gram Jng wfth eFORTH. the 
best FORTH iiuilable. 
Complete aystem with eny 
to understand manual. 
Avail obi• lor CC FLEX or RS 
DOS. 

FLEXorRS DOS $ 7 9.95 

Sleuth disassembler 
~fnd out what's going on 
lntfdo your computor with 
SLEIITH, lhl b .. l 
d lsa.uembler tor the 6809. 
Convens binary eode Into 
source thot you can modify 
or juct examln•. Learn about 
programming by Jtucty1ng 
Olh&r codal RS DOS $49 

FlEX or OSV $50 
Source avail•b!e, OS9 or 
Fkuc for sso.oo extra. 

ORDERIN O INFORMATION: In USA Add $3.50 
All Others Acid 10% Excess Reluncled. 

VIsa, M asterCard Accepted 

3151474-7856 



Figure 3 

[A)(B)[ 0 )[D][E][F 
1-date ck ~ payee ck amounc deposic balance 
2-----------------------------------------------------------------------
3-93/94 
4-$13/94 
5-!13/95 
6-113/95 
7-93/95 
8-93/95 
9 -113/!18 

lfl-113/19 
ll-93/19 
12-!13/19 
13-113/19 
14-93/19 
15-93/11 
16-93/29 
17-!14/!11 
18-114/JH 
19-94/!11 
29-91•/111 

2149 
2141 
2142 
2143 

2144 
2145 
2146 
2147 
2148 
2.149 

21.59 
2151 
2152 
2153 

Starting Balance 

Matteker's Market 
Karstev's Fashions 
Ann's Cameo Shop 
Roy Alu Tailor 

Opera Theatre 
9-jl-5 store #23 
Steve Bise 
Sports Page 
Barrett Florist 
Dierberg's Markee 

Mark Twain Parkway Bank 
Carefree West 
St. Louis County Library 
Decor Furn:iture 

Figure 4 

I A )[ 8 

67.J19 
63 .J1j1 
87.99 
23.99 

43.911 
87.98 
12.j13 
19.J19 
12.9$1 

1911·99 

599.99 
22.59 
3.59 

259.95 

][ c 

687.!1!1 

If 

fi.Jlfl 
25f/1. 911 
l83.J1j1 
129.9!1 

32 .lj1 
9.19 

696.19 
653.1!1 
565.12 
553.f19 
543.!19 
531.!19 
431.!19 

1431.99 
931.99 
9!18.59 
9fi!S.99 
645.14 

D 

witbin DynaCa/c u si ng the built-in 
system execution com mand. Again, 
that's one or the features that makes the 
OS-9 operating system shine. 

Before we look at several D)•naCalc 
examples lei's sec if we can get you off 
to • good start psycho logically by 
borrowing a philosophy used on Ap­
p le's Macin tosh. Essen tially. every 
command in a Macintosh menu is a 
verb. It doesn' matter whnt you are 
doing, you run every program the same 
way. First, you select something - a 
character, a word, a sentence, u spread­
sheet cell or an entire row or column, 
then what you do is determined by the 
action verb in the menu. 

1- DEMO_NPV 
2-

Net Presenc Value Demonstration 

I round that thinking about Dyna· 
Calc in this manner made it very easy 
to undersUlnd. In n nutshell, you point 
to a cell by moving the cursor around 
with the UI'1'0W keys. Then. do some· 
thing to lt. Sometimes you type in 
original data, sometimes you type in an 
expression or formula nod other times 
you just change the value of the variable 
stored in the cell selected. 

Since DynaCalc is versatile, il lets the 
user enter da ta in many ways. For 
example, you can move to o cell by 
pressing the al'1'oW keys until the cursor 
arrives at you r des tinatio n. Or, go 
directly to a cell by using DynaCalc's 
Go To command, the'> ' chnrncter. Or, 
if you don' remember the row column 
address or the cell, but d o remember 
what it contains, you can use a spccinl 
command to look ror the contents and 
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3 - Discnunt: rnt:e (%) 

4-
5-lnitia1 outlay 
6-
7 -Paybock - - Year 1 
8-Payback - - Year 2 
9-Payback - Year 3 

19-Paybock - - Year 4 
11-Payback - - Year s 
12 -
13-Net Pcesent Value 

move the cursor to it autommically. 
When DynaColc needs parnmeters, 

you cun communicate them in several 
d ifferent wnys. For example, when you 
want to find the total value of a column 
or nu mbors, you may nrrive Ill the 
an>werfollowingseveral paths . Pick the 
approach thnL makes sense to you. The 
fi rst time I lried to run a spreadsheet, 

11 .filfl 

-759f".fl9 

125fil.fljl 
21"J1fi1.9Jl 
2999.9Jl 
2j1Jljl.flfl 
4filfilfil.filj1 

4f13.Jl2 

I went to the cell where J wanted to hold 
the total and typed +Al+A2+AJ, etc. 
Believe me, that's the hard way but it 
works if you don\ mind the grunt work. 

Enter a stand ard DyuaCalc function 
@SU M. Now, I go to the cell where I 
want to store th e tota l and l.)lpe 
e.SUM(Al •.. Al4. And, you o nly 
need to type the first period; DynaCalc 

Listing Ia: unlink d,ir 

t 
tmode .l -pause 
load dir 
r ename /d9/cmds/dir Dir32 
debug dir <DirScript 
save temp dir 

verify u <temp >/dfil/cmds/Dir 
attr /dfil/cmds/dir e pe 
del temp 
tmode .1 pause 
- t 



FHL 
Hardware Library 
I can see clearly 
now. Can you? 

From OE by special purc:hue 
wo offer rhe best buy In the 
Gold Star Super AMBER 
monhot. Now you aan see 
clearly too. Match up wf th the 
Universal V"rdto Driver and/or 
WordPak II and you can' l 
beat lU 
This ,. a 12 Inch composllo 
monllorwllh 19mz bandwid th ! 
Very attractive otl while 
eab1net that matches the 
CoCo woll. Compare lhls to 
o ther AMBER monitors thill 
cc.SI S20.~ morel Thl.s Is il 
SUPER buyt 

SPECIAL 5 99•9 5 ONLY 

NOMAD 

We looked et a ll the VIdeo 
adaptors avall•blo and the 
UVO Is by fer the best buy. 
Work:s whh B&W and Color 
monitors aud wllh 111 CoCos. 
even the new CoCo II. No 
soldering or chip removal, 
easy lnstollallon. PoriQ(It whh 
out AMBER monltOI And 
WordPak U. 

Only $29 .9 5 

Word-Pak II 
The New Standard 

Video Board 

Get <~~n 80 c-olumn dltphay wllh 
your CoCo. Maku I he CoCo 
easy lo use with word 
processors like DynaStar and 
Sl yk». Works wllh mony RS 
DOS programs coo. Acclaimed 
by all as lhe best for the 
CoCo Wocks GREAl with our 
AMBER monitor from GE. 
Smooth scrolling and on 
improved dtaracllr sat. lhe 
WP II worb wilh FLEX. XEX, 
and RS OS9 and RS Basic 

ONLY $ 134.95 
0&9 or FLEX drivers 
S 17.DS 

P·C Pak w/prinJer pon and 
c lock S llll.ll5 

OS-9 driver /or p.c Pak 
$17.115 

The Color Computer Robot 
DISK DRIVES AN D SYSTEMS 
FREE FLEX WITH SYSTEMS 

BOOKS 

NEW Complete ~alnbow Guide 
lo 05-9 S 18 .D5 

8asfc09 Tour Guide 5 18.85 

Sl•r1ing FORTH S 18.85 

Oltlcial OS9 Manual set $40.00 

RMA Manu1t S2 5 ~Un the 
relocaHng us•mblef thai you gel 
with Tondy''s 'C'} 

lncluoes (lrtve(s), dan\1 case wun power supply 
r:nnl,.~ nnrl f11!\k r.nntrnlln:t Drtv&!l> nre 1J2 hf.'!•Ohl 
double s•ded TeaG Hilh a 1 year ouarantco Castt 
will hOld lwO drtvO$. CC FL EX. a $49 95 \'11lutt hS 
FFIEE wit" all systems I ll Best ~rlc:e anywhtne!t 

Orlvo 0 double a;lcted 40 $330.00 0 a.nd 1 dovbte sided <0 $4tSS.OO 
Ortvo 0 ooub~o aided 80 s:uso.oo 0 a.nd 1 doublo&ldG(l 80 $487.00 

BARE DRIVES 
Double skt~ .0 track $130.00 Ooubkt S-Ided 80 lt&ek S14$.00 

0Uat CIJ$0 WIDOwer eupply $ 71UI5 NEW J&M conllolle r S 149.D5 

AS DISK BASIC ROM 1.1 $1 5.00 Two drl~o cable 121.00 
FliiCJ $8.00 Call tor OUSIOm Cab leG 

BULK DISKS 
as low as $1.29 

10 for $1 .50 each 
50 for $1.40 each 

1 oo for $1.2 9 each 

Wo use Ulese tor m hou&c and 
soflware dtstnbullon 
Guararue.ed to r lite. 

GOOD STUFF 

Volk&modom 300 baud s 70.95 

~~r~ XII 30011200 $ 335.0 0 

Ster1cr Ktt for Com pus.erve 530.05 

HJL Koyboard $711.95 
8 64K RAM S s•s 

ORDERI NG IN FORMATIO N: 

In USA Add 13.50 CsmJIU Items) 110.00 (IMQeltem•) e:rce.urotu:ndtd. 
All Others Add 10% Excess Refunded. 

VIsa, MaslorCard Accepted 

770 James SL, Syracuse, Now York 13203 
3151474-7856 



adds the other two periods in the ellipse. 
However. there's an easier way. To 

type the expression mentioned, I had to 
know that my data started in the cell 
named "A 1" and ended in the cell 
named" A 14." It's easier to point to the 
cell where you want to store the result 
and type I!SUM(. Then. move the cun;or 
until it points to the lirst cell you want 
to add in the total and hit RETURN. 
Now, move the cursor until it points to 
the last cell in the range and hit RETURN. 
If you still can't believe the magic. look 
nt the left end of tbe second line on your 
DynaCalcscreen. Notice the expression 
you just "typed'!" Amazing! 

Turner gnve us permission to print 
severa l sample spreads heets that ure 
supplied on the disk with larger OS-9 
systems. After studying them for a few 
minutes, you1l be a mated at what can 
be done with a spreadsheet. In Turner's 
words. "It bears repeating. People that 
are programmers can knock out a 
program fast. But. they can often solve 
the same problem mueb faster on a 
spreadsheet." 

Our lirst listing shows how you can 
make logical comparisons with a spread­
sheet. The cells in Column A contain 
expressions that evaluate as true or 
false. You art lookinr.auhe result in the 
listing. The lirst expression was entered 
1010 the cell by typmg, +A3=A4. A quick 
ghmce :u cells A3 and A4 conlirms the 
value reported. The next expression in 
the column was entered by typing 
+A3< >A4. Note that the Equal sign 
and the greater-than less-than operator 
in Column B are merely labels - they 
are simple ASCll text. To enter the· 
equal sign, merely point to the cell and 
then type =. etc. 

Speaking of ASCil text, DynaCnlc 
has a feature that beats the socks off 
Multiplan. Notice the message telling 
about the operators. It is stored in a 
number of different cells all the way 
across the screen. On Multiplan you 
had to type the lirst cell, move to the 
second and pick up typing the word in 
the middle, then move again, until 
reaching the end of the line. With 
DynaCalc. point to the cell where you 
want to start your message. Then, type 
/A for attributes, followed by /L for 
label. Now. type the entire message nt 
one time. DynaCalc will automatically 
enter the proper eharncters in each cell. 

The spreadsheet that demonstrates 
DynaCalc's @ IF function is amazing. 
Look in the first row of datn. The 
expression that gcnernted the S6S.OO in 
Co lumn H is @ 1F(D4=H2.A4,A20. 
Lets study this. 
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Listing l b: 

l dir 
. . +3 
~A9 

.. +4 
~83 

~ dir 
•. +37 
•4E 
-41 
~4D 

•45 
=21' 
-21' 
.. +2 
•21' 
=21' 
~29 

=21' 
.. +5 
-29 
-21' 
-29 
-21' 
-21' 
.. +6 
-21' 
~29 

-2$1 
-29 
·2P 
=29 
•41 

-5'• 
-54 
=52 
•29 
~21! 

-29 
·53 
·54 
-41 
-52 
•54 
•29 
•2.9 
•29 
-2.9 
-29 
•2P 
-53 

-'•9 
=SA 
- 45 
•9A 
=ji!D 
-29 
-21' 
•2.9 

=2.9 
-29 
•J'D 
•!'A 
l dir 
.. +137 
-32 
.. +3 
=19 
.. +35 
•Pl 
•22 
~ dir 
•• +295 
=34 
•94 
•D6 
•98 
-cp 
-sc 
-ct 
-32 
-27 
• !i'S 
-17 
=FF 
•3D 
~29 
•F3 
·35 
•84 
q 

Listincla: 
t 
tmode .1 -pause 
load mdir 
rename /djil/cmds/mdlr Mdir32 
debug mdir <MDirScript 
s·ave temp mdir 
unlink mdir 
verify u <temp >/dP/cmds/Mdir 
attr /d$1/cmds/mdir e pe 
del temp 
tmode .1 pause 
·C 

Llstlnc 2b: 

l mdir 
•. +Cl 
-32 
.. +3 
-19 
q 
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04 contains the label "util." Now 
loolc at Ccl! H2. II also contaiJJS the 
label util. Since the expression D4=R2 
evaluates as true. DynaColc stored the 
value of Cell A4 - or 65.00 in Cell H4. 
If the expression had been false, Dyna­
Calcwould have stored the value of Cell 
A20 in Cell H4. When we look closely 
at Cell A20 we see that It contains a label 
- in this case, a blank space, 

To help you fill out your spreadsheet, 
Cell E4 contains the expression @IF 
(D4=E2.A4,A20.1n English, it reads~l f 
Cell E2, which contains the type of 
expenditure, contains the word "food," 
we will store the value of the money 
spent, Cell A4 here. Otherwise, we will 
store a blank space." Since Cell 04 
contained utll and utU is not equal to 
"food." DynaCalc stored a blank ~p:•ce 
in Cell E4. By the way, Cell AJ9 con­
tains the expression @SUM(A3 ... 
A 18. The other totals in this row con­
tain similar expressions with only the 
column address changed. I 11 leave it up 
to you to write the expression in Cell J 19 
that checks to see if the total in A 19 is 
the same as the sum of the totals of the 
individual categories. 

Our third listing shows how to set up 
a spreadsheet to keep track of your 
checkbook. All of the columns except 
the last contain values. The first three 
are labels. The next to lust two contain 
numerical values that someone has 
entered. The calculation takes place in 
the last column. For example. Cell F4 
contains the expression FJ+£4-04, 
Cell FS contains F4+E5-05, etc. In 
English, the sentence would read "Our 
balance is equal to the balance in the 
row above plus the value of any deposits 
made minus the balance of any checks 
wriuen." The author used DynoColc's 
replicate command in relative mode to 
enterthe expressions in cells FS through 
F20. 

The final listing shows how easy it is 
to calculate Net Present Value using 
DynaCalc. Everything in Column A is 
a label. Everything except the last cell 
in Column B contains a value entered 
by the operator. The calculation is done 
by the expression typed in the last cell 
in the column, C5+@NPV(C3/ IOO,C7 
. .• Cit. Now, pull out one of your 
BASIC text books and look at the BASIC 
program that's needed to type in when 
you want to make the same calcula­
tions. Which is easier'/ 

Tlrund.r RA M Broaks the 
Speed Barrier 

The performance of my CoCo has 
literally skyrocketed. I installed a 
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Listing 3: 
PP~tDUPX pl~ocro11 

PVJ9 (+ proc.adurc to aea.rch a di~: fol:' sraphic. ptccurea *) 
9~3' (* and ehon eo acro11 ~hru them on the ~c~een *) 
Pf16~ (" by MArk ':1 Slldtb *) 
~j)7A 
P"j171 
99AG 
ppol 
Pl9D 
9133 
j)169 
jll6A 
9161 
9111 
j1l.7J 
jll8~ 
9194 
j)L\! 
j1l.B2 
Pla9 
PlBA 
j)lC3 
j)).CA 
9103 
9lCC 
Plll2 
9l.03 19 
pio7 
9lDC 
PlEt 
Pll'.f 
pu2 
j)lFJ 
9299 
G2lt 
j)U3 
P2U 
9225 
pu> 
9231 
pZl! 
9242 
$124£ 
9252 
925F 
9212 
926L 
9295 
92Al 
92118 
9286 
~2C9 
j12ct 
P2D< 
P2D8 
P2Dt 
92Fl 
pzro 
j)2FE 
939Q 
j)Jjl4 
JI39A 
$1316 
j)JlD 
j)l20 
jiJ2t 
932F lfiP 
9333 
9339 
9345 
935A 
9358 
p35C 
jll6F 
937l 
9373 

(* a~l pix sbould be copied to OS9, •·8• xcopy *) 
(• nvtt tb•a vtch an tutt of ' , pix' 'It) 
("' call p1x$croll vit:h a ,::athnomo ; pixelcroll("'/dl/PIX") •) 
C• requi-r•' T~ HDLri.£' 'd' ~o:rl.licy '*) 
<• ;eo the RAI~!OW Guide to OS9 book !o~ the ~ource *) 

PAlWC pix41.r:S'!R1N~f2SSI 

Dlli pixrumo:Sl'l\ING(29) 
Dlli cr,char:S!RlNCll) 
DIM offset,pi~al.d~rfile,pixt1le,•trnum:BtTE 
Dlll dola)':REAl. 
DIM gbme.r.1: It~TEG£R 

or:•CI!aS($j!D) 
offoet:·~ 

ON ERaOR GOTO ljljl 

CH.D pi.xd!r 
SHf:LL "d >?1xlUt.dir• 

ON EIUIOR 

OP£N •dirflle.~pj%lis~.dlr":~£AO 
SS£Y. •d!..r!Ue,Jl 

~"MILE NOT(EOP(•dirfilo)) llO 
p1xn~u:u:u•"" 
LOOP 

G't:T •4i.rf'Uo, o:.bar 
£xtt1F. thar•er TB£N 
tllPtxit 

pLxnam•:•plxname+ebar 
ENl>LOOP 
:r t!N(pixnomo)>4 TK!N 

lP RIOHl'S (pixname, 4) .... pix• 'n1ZN 
BUS gfx(•acdc",jl,5) 
!\UN g!x(•ttoc•.gtxmem) 
OPEN ~pixfile,pixn•Qe lEAD 
SEEK apixt~l•.o!fa•t 
ll'dfL£ NOT(E07("Pi><l1lo)) DO 

C£.1' •J)i.xtll ... pt..xel 
POKE at~om.pix~ 
gt'.xiiOJii •gfxnem+ l 

tNDIItULE 
CLOSE "Pix£ilo 
FOR del&)'•1 TO 1~pp 
NEX7 dal&y 

!~DIP 

ENDIP 
£ND11t!tLE 
GLOSE "dtrtilo 
RUN gJx("qui<") 
xru. ••;tx'" 
DEU:.T!. "'pi.x.li.st. dir" 
END 

•rrnu :-ts.a 
IF errnu.m-2.18 'THEN 

Dti.S7£ "pixU.n.db:• 
COTO lP 

£LSE 
PA0,'1 '"0$9 o.rror If"; 
BY~ 

l~Dlf 



Get 
the 
most 
out 
of 
BASI 
The OFFICIAL BASIC09 TOUR 
GUIDE is skillfully writ1en in a friend· 
ly and easy-to-read style. Just 
perfect for those new to computers 
end to BASIC09. It's also a valuable 
reference book tor programmers, 
engineers, students and hobbyists, 
providing an in-depth look at 
BASIC09 plus an overview of the 
OS-9 operating system. Compre· 
hensive reference sections on 
BASIC09 and 0$-9 commands are 
also Included. 
The book "maps" out your route 
through the Mercedes of Basics ... 
BASIC09 and puts you in the driv· 
er's seat In no time. Fasten your 
seatbelt, sit back and enjoy the ride 
to perfecting your programming 
skills. 

MICROWARE ... 
The OFFICIAL BASIC09 TOUR 
GUIDE comes from the people who 
wrote BASIC09. As the leader in 
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05·9 ancl BASIC09 sro trademarks ol MICtoware and Motorola 

r--------------------------1 
: MICiow""' Systems Corpor.~tfon 
I 1866 N.W. I 14th Street 
I 
I 
I 

o.s Mol~s. Iowa 50322 
T<"'ph~ 515/22+1929 
Telex 910.520-2535 

Please send copies of 
the Bule09 Tour Guide book at 
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Thundtr RAM 2.56K memory upgrade 
board from Bob Rosen at Spectrum 
Projects, (93-1 S 86th Drive, P.O. Box 
21272, Woodhaven, NY 11421, phone 
718-441-2807) in my '0' model CoCo. 
Frankly, I am amazed. 

Thunder RAM is very easy to install 
and the entire project took less t ltan a 
half hour. The software is also a snap 
to install, thanks to proced11re files 
written by Brian Lantz. The 256K of 
memory available from the Thundu 
RAM gave Lantz enough room to 
emulate a single-sided, 40-track floppy 
disk. As Brian says in his documenta­
tion, "Anything you can do with a 
floppy disk, you c.an do with Ram Disk. 
Instead of using I DO, use the nome of 
the RamDisk :, device descriptor, / RO." 

Lann 's Ram Disk driver appears to 
be compatible with ull OS-9 utility 
commands and application programs. 
Here's some food for thought. You can 
even backup bet ween your floppy disks 
and the RamDisk in Thunder RAM. 
We11 show what this means in time 
saved when we look at some timings. 

Speed is the key word here. You can 
read 5,000 sectors from a RamDfsk, or 
write them to it in a single second. Of 
course. you can't force 5,000 sectors 
into the 2S6K Thunder RAM. This 
speed will make floppies seem painfully 
dow and even make a hard ditk look 
like it is gummed up. 

There's only one catch. If the power 
goes out, you lose. The contents of your 
Ram Disk will be lost. This means if you 
are using it to store data, you should 
copy files to a real Ooppy disk regularly. 

Here's something else you can do 
with Thunder RAM. After using 
BACKUP to place a working disk in 
device / RO, put your boot floppy disk 
in Drive I DO and hit the Color Com­
puter's Reset button. After booting OS-
9 again, type CHX /R0/CMDS and CHD / 
R0. Now,doaOIR. Your Ram Disk will 
sray intact, even though you reboot with 
the Reset button. It's another feature 
lhar comes in handy and saves you a lot 
of time. 

Ways You Can UseRamDisk 
You can use a Ram Disk in several 

different ways. One of the handiest is to 
make up a 40-track, single-sided floppy 
disk that contains the programs and 
system files you use all the lime. As soon 
as you boot OS-9, format your Ram­
Disk (it takes about five seconds) then 
use rbe BACKUP utility command to 
back up your floppy in the RamDL<k. 
Next, use rhe CHX command to change 
your working execution directory to 
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Ll~tlng 4: 

chd /dP/cmds 
load dump 
debug 
ldump 

.+lPd 
•99 

.+17 
·99 

.+95 

Listing 5: 

• d 7 
.+llf 

•c4 
•fd 
- 57 
q 
del dump 
save dump 
unlink dump 
chd /d9 

AAAAA I<At\A:AtoAA AslcA:AAkllo AAAAAAA **"*'\ AAA A A A A o\A ,., AJtAAAA AA 

* * DIR - COPYRIGHT (c) 1985 by S . B. GOLDBERG ... 
* Replacement Dir utili~ for any 89 column screen. 

* * Syntax is the sa~e as standard OS-9 Dir uciliey: 

* * Dir (e] (x] [directorynomc or ~thname] 

* 

* 

* count 
dpath 
dskpath 
ood• 
dire 
display 
ovner 

ifpl 
use /d9/defo/os9defs 
end c. 

ClOd lon,name,prgrm+objct,reent+~.entry,dslz 

mb 1 column counter 
rob 1 dixectory p&t h nu=be~ 
mb l disk path number 
=b 1 •x•eut~on ~oda ~•8 
mb 1 dir e flag 
t'1Db 3 line dbplay for dir e 
t'1Db l ovner nWI'lbU digit 

novciJAo mb 4 ovner number digit: st:ar-c of time di•play 
year mb 16 la.st mod . do.te 
ateribs t'1Db l1 att:ributes 
sec.to:; rmb 9 s.t:a.rting Jll;eot:or 
size r1llb 7 fUe size 
s:end rab 3 
den t-ry mb 3J1 filename 
cssectr rab 2 aa bytes descriptor seetor number 
lrucctr rab 1 ls by-ca descriptor secto:r n.w;be:r 
bytes rob l Ls byte deceriptor sector position 
scuff rob 2 fila descriptor data 
who reb l lc byte of owner number 
yr reb 6 last modified date 
s.a rob 4 file sh~4 

rmb 2JIJI stack 
n~b 2PJI parameters 

ds u equ 

* 1t 

n•me fc• /dir/ 
fcc /(c) 1985 S. B.GOLOBERG/ 

·····h························ ... 
* INlTIALI2! 

* 
entry pa~ ~ ssve parame~ex pointer 

clr dire clear dir e flGg 
clr modo clear exee . f l ag 
clr bytes clear ls byte descriptor sector 
ld4 *5 column count 
eta count save it 

position 



... 
* CllECK FOR OPTIONS ( X & !: ) .. 
optioop 

testopt 

set-e 
claar 

b<& 
lda 
e:mpa 
beq 
cmpa 
bne 
ldd 
cmpb 
bhi 
ora 
cmpu. 
boq 
cmpa 
bne 
lda 
sts 
bra 
1.nc 
clr 
bra 

~estopt check for option~ e x 
.x+ sa~ option char. 
~S!Id dono? 
findnace yes, go find di~. name 
•S2JI opaco? 
optloop no, loor. som~ more 
,x gee option chrs . 
•S2~ space? 
optloop no, looY. •gain 
~\PJ1l~JI99JI aa~e lover ease 
f''u e 1 
s~te yes, •et dir e flag 
tlt'X X 1 
opcloop no, look some more 
~exec. execure mode 
mode tavc. it 
claar clear option 
dire set dir o nag 
. x+ c~ear option 
opcloop look again 

ii4:AAidiAAA A AAAAAA AA olo A. A A olot\ A AAiu\ 

* * FIND NA.~ ON CO~~D LINE 

* 
£1ndnaoa puls x ra~Tiev& param. pointer 
naceloop lda .x~ got paxam. chn~. 

cmpa •SJid diYocro~ naco? 
beq nodir no, use eurrent dir. 
cmpa *S29 directory name? 
bls naoeloop no. look again 

/ RO( CMDS. You won't believe it when 
you see the almost instant response to 
your commands on t he screen. You 
won't know how you ever lived without 
it. 

The other way to use the Ram Disk is 
to hold tcmpora,ry files generated by 
high level language compilers like OS-
9 C and OS-9 PASCAL.. M ike Bailey 
(Unified Soft ware, 525 South Chest nut, 
Cameron, M 0 64429), author of 77re 
Lost Word, a mouse-driven editor for 
OS-9, is using his Thunder RAM in this 
manner and reports he is able to com­
pile o c program three to four times 
faster than before. 

To use the RnmDisk like this, name 
the RnmDisk as the current data direc­
tory with the CH D command and read 
the file you are compiling from a Ooppy 
disk. Or, copy the file you are compiling 
into the RAM disk and then compile it. 
In any case, it is always a good idea to 
edit your programs on the floppy disk. 
This gives you a way to stan over if a 
program crashes or there is a power 
failure that wipes out the RamDisk. If 
you edit your programs and save them 
in the RamDisk. make sure you save 
them to a real floppy frequently. 

I promised we would IJllk speed and 

1HE WAfTING IS OVER! 
THE SUPER COSMOS CONNECTION 
SERIAL TO PARALLEL CONVERTER W/7H BUFFER! 

• SERIAL TO PARALLEL CONVERSION 
• 110 TO 19;t00 BAUD, 7 OR 8 BIT 
• 8K BYTES STANDARD BUFFER 

(USER EXPANDABLE TO 32K IN 8K STEPS) 
• COPY/CLEAR, LED PIJSH BlJTTON (MULTIPlE COPIES) 

YOU JUST CAN'T BUY A BETTER 
SERIAL/PARALLEL CONVERTER! 

ORDER YOURS TODAY 
• SK SUPER COSMOS CONNECTION 

- ONLY $129.95 -

8K RAM CHIP SOLD SEPARATELY - $15.95 each 
3 FOR $42.95 

16K VERSION - $144.95 
24K VERSION • $154.95 
321< VERSION • $169.95 

TEST RESULTS: {19.056 BYTE PROGRAM 
USTING AT96008AUD.) 

• MODEM SWITCH AND AU CABLES 32K SUPER COS·CON OTHER INTERFACE 
4 min. 59.8 sec. • COMPLETE WITH POWER PAK AND SIMPLE INSTRUCTIONS 36.8 Seconds 

• WORKS WITH ANY Pi>,RALLEL PRINTER OR YOUR MONEY BACK 
• HIGHEST OUALIIY CONSTRUCTION, 1W(). YEAR WARRANIY 

IF YOU'D RATHER BE USING YOUR COMPUTER THAN WAITING 
FOR YOUR PRINTER ••.•• THE WAfT IS OVER. 

NO SURCHARGE FOR 
CREDIT CARDS 

SG·10 PacKage with RegularCosCon 
Stoll Available Now a1 $289.00 
Shipping Included! 

8K SUPER COSMOS CONNECTION 
ANO STAR SG·10 PRINTER 

$379.00 Paclcage S&H Included! 

APPt..e IIC VERSION AVAILABLE 
Dealer Inquiries on Company Lettemead lnvoted. 
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give some timing comparisons. It takes 
56 seconds to back up and verify a 40-
track, Sinstc-sidcd noppy disk tO the 
RamDisk in 71umder RAM. When I 
did a DSA VE of the standard Radio 
Shuck OS-9 CMOS directory from my 
origtnal Tandy disk to thij Rum Disk, it 
took two minute.~ and 29 seconds. I then 
did a DSA VE of the same directory on 
a 40-trttck Ooppy disk in Drive I DO to 
another in Drive I 01. This took six 
minutes and 37 seconds. By compari­
son , when I DSA VEd the same direc­
tory in Rom Disk. I RO to u Ooppy disk 
in Drive I D I. it took four minutes and 
58 secoods. 

br~ chnsdir yes, go ahaad 
lcax hood,per dafnulc, auTrenc dir. 

~·~·~······~·~·~·~·~·~·rl·~·~·M·~·~···~···~·~·~·~·~·~·~·~·--· 
nodir 

* * CHANGE DIRECTORY IF NEll DEVICE 

* clmgdir lda ,•X gee firae eh&:. of pathname 
pshs X Gave address of pathname 
Olllpa tl'/ nov d1$k drive? 
bno ~ime no. go ahead 
l" 'lreac!. ca.ybe, bectet: 
os9 i$chgclir change the dir~etory 
lbes ouc exit: vi-t:h error 

~~~·····~···~··~A .. A .. A,*A44h. 
* * SET UP TIME DISPLAY 
* time 1eny tinefor=,pcr ttmo display format 

Other RamDisks on the Horizon 
le.ax nov time,u dato address for time d1Gplay 

cimeloop lda ,y+ gee display chu. 
stn ,x+ put it 1.n dora uea 
bne time loop not dona. r•peat 
os9 f$t!mo gee current time 
lbes out exit: vic.h error 
leax l,x hour byto 
leay yoar,u tioe disploy address 
lbn aecdac& sot time displuy 

.. 

To be fair, we must mention several 
other hardware and Ram Disk software 
now hitting the CoCo OS-9 market. D. 
P. Johnson, who revolutionized OS·9 
on the Color Computer by writing 
SDISK, has introduced a new RAM 
disk canridgc that adds 512K b)'les of 
memory to CoCo. Called "CCR o;• it 
occupies four b)'les of the 6809's mem­
ory map. Two of the bytes are used as 
a sector regis ter to set the logical 
number o! the 256 byte sector that will 
be displayed in a two-byte data window. 

* OPEN DIRECTORY 

ldx ,s got pothli•t pointer 
lda •reed.+dir read directory modE 
odda modo add oxoc. ooda if 'Dix x' 

•h••'~no• of your new Dragon microcomputer from Dragon· Tano, you need Dragon User 
- the international, independent magazjnefor Dragon owners. 

Each Issue of Dragon User contains 
• rev1ews o! the la test software 
• programm1ng adv1ce for beg1nners 
• hardware projects 

The Dragon mrcrocomputer was launchod on the UK 
las! vear Sonce !hen we have developod a knowledge 
and mastery oft he machone·s ablllloes You can 
benelllfrom our experoence by subscnbong to 
Dmgon User. whoch IS expandonglls coverage to on<:fude 
all US developmen1s 

To make sure that you reeeove a copy of Dragon User 
regulal ly, subscribe dlre<:t lo us Thos cos IS only $29 95 
for 121ssuas aorsoeede<J 10 you - or ~;Jke advantage of 
our SJ)tbe:ial off or to long.Uf.rrT'I sob'$ct1bwortt. lndlv,duill 
copo~of tile magazoneean beobtaoned from your 
Dragon dealer 
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o•9 i$open open directory 
lbc$ out exit vith error 
$ta dpath save dtr. patb nUI:Ibe:r 
efT x .d end of dir. name 
subd .a :ubcraet scare of na~e 
pshs d $ave p•thneQe length 
tsc dira dir a? 

Two CCRD canridges can be plugged 
into the Color Computer extens ion 
interface at the same time to give one 
megabyte of RnmDisk storage. John­
son sells on OS-9 device driver named 
''CC RDV'' for use with the CCRD. 

beq header no, pu~ headar on scroon 
**'*"'"A: A A: A A:i AA ot•AA:olildo A AA****A 

Kevin Darling of Darling Software, 
3081 Stonybrook Drive, Raleigh, NC 
27604, has written a RamDiskdrivcrfor 
the DSL 128K memory upgrade board. 
h 's used in the same manner you use 
L~nt~·s drivers with the 71mnder RAM. 
'>xcept there is only 128K of memory, 
so it can't emulate a 40-track Ooppy 
disk. 

* * OPEN SNT!at DISK FO& DIR E 
• 

leax ac,po~ address of @ (entire diak) 
lela itread , read mode 
os9 i$opcn open disk 
lbcs out axle v ieb azror 
sea d$kpath sava disk poth number 

**'**********''****~·~········ 
Another 256K RAM memory up· 

grade board named tbe "Banker" is 
being marketed by Jesse Jackson and 
Ray Rowe, of J & R Electronics, P. 0 . 
Box 2572, Columbia, MD 21045, phone 
(30 I ) 987-()578. They made a presenta· 
tion to the Nonhero Virg.inia Color 
Computer Club in Monassas,but I was 
unable to attend Lhe meeting. 

* * PIT!' RE:AllER ON SCREEN .. 
b•ad~-:r leu 

ldy 
lbn 
pul.• 
puh 
bn 
leOJ< 
bsr 
tst 
boq 
lou 
bsr 

head,pcr sta~ of header 
,.B length 
print2 put st~rt of header on screen 
y pothlist length 
x pethlist address 
p~int2 put on screen 
novtime,u tine display 
printl put ticc on Gcreen 
dire dir e? 
road no. get first fUename 
subhead,p~r yes, addrass of column haadings 
printl put on screen 

The GIM I X Single Board 68020 Entry 
While we're on the subject or new 

hardware nnd soflwnre. we've got two 
more items that should perk your inter­
est. Fim, on the software front, K­
BASIC from Lloyd l / 0 has been up-

Han~J ?nl DSL has what you're looking lor!! I 
A Complete Line of C ompute r Products ... , :-

Check These S p ecials : 

PANASONIC 1090 
DOT MATRIX PRINTER 

$199.00 
(CompMabk to /!pfon «Genu"' Pnnter) 

128K DRIVE3 
05-9 RAMDISK 
128K BASIC MEMORY MANAGEMENT 
STAR DOS 
128K LOGIC BOARD 

$2495 
$3495 
$3995 
$6995 
$3995 

COMPLETE MOD lncordes l.,ogte Banrd 
ond 

$10995 

6-IK Sock.,•<l WI 

DOUBLE SIDED DRJVE SYSTEM SERIAL/PARALLEL RIBBONS! RIBBONS! HIBBONS! 
$289011 INTERFACE PANASONIC 1090 S9" 

Complctt ~•1h J & /11 COOirolfl<r GEMIN/ lO or IS $2" 
R!S DOS EPSON $7" 

C•IW& ~jj,nu.>/ Without _. wppy $59" tEGENO!BMC $7'' 
Double Sld«< 0 ,1.., Woth f'OW'" suptjy $69" CITOCWPROWRTTER $.5" 

Worl<s u Drt"" Z.ro ""' Dtfv< Ont LP VII"~ §:',;~, ..... blo for S6" 
One ( I ) Yeu WJmnry GEMiNI· EPSON . CITOCHIPROWRITER 

COMPUTER HO;:.?~~ ~~EETING CARDS~ COMPUT~,H~!"!~:':.~.!: TIONARY 

(friction or tractor) · · • (frction or tractor} 

DSL Computer Products, Inc. 
~or0tru6d4\.'*'lp .. , Pho .. (3U )S82·8930 

~ P. O. Bow 1116 Du<bo.••• Mlchl,..o48121 

1

,

1
, 
1 

~ 

Jl',uw iriCUdt U.Ol f« ~ ll'ld ~ VI• It o.!>s~:!~.'!!~r::::~s:.:: .. , ..... 
Nu r ~lclltJt .. A-. 1• Dutil.on 
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dattd. It will now compile TSC BASIC, 
X BASIC and XPC source code riles. 
This means you can run an y TSC 
XBASIC software under OS-9. You 
need only transfer the source code to 
OS-9, compile it, assemble it and find 
your favorite FLEX application soft­
ware running under OS-9. 

On the hardware front, speed is again 
the keyword. Richard Don at G I MIX. 
1337 West 37th Place, Chicago, I L 
60609, phone (312) 927-5510. has an­
nounced the GMX Micro-20 single­
board computer. You11 find this board 
is a powerful. compact 32-bit comput­
ing system featuring two megabytes of 
memory. serial and parallel 1/ 0 ports, 
a floppy disk controller. a SASI inter­
face for intelligent hard disk controllers 
and a time of day clock with ba.ttery 
backup. If you're really in a hurry. plug 
in an optional MC68881 floating-point 
co-processor for number crunching. II 
can also be used with an optional 
network interface that supportS up to 32 
nodes. Frank Hogg ut FHL plans to 
feature n model of his QTcomputerthat 
uses this board. 

GIM [)( ran several benchmark pro­
grams on their new board and supplied 
the results. A program named 

232 'OlE RAINBOW Novvmbor t-

* * READ AND DlSPU. Y FILE NAMES 

* 
re.ad 

loo;> 

leu 
ldG 
ldy 
019 
bcs 
loax 
ldy 
0$9 

be• 
lda 
and a 
""1'• 
blo 
elrb 
400lX 

incb 
lda 
bpl 
ondo 
sta 
lda 
a ell 
tSC 
bna 
clra 
t£r 
ladx 

.r:ouncit. dtc 
beq 
subb 
bpl 

UJ -[] 
m 
~· -UJ m 
0 
UJ 
lD 

dantry,u addre3s for filename 
dpnch dircccory pach number 
~29 maximuQ filename length 
iScead get filename 
dono br4nch vich error 
mssectr.u address £or descriptor 5e~cc~ numb~~ 
,3 three bytes 
l$raad get d•sciptor sector number 
don• branch on error 
dcnt.ry,u firtt filcnoca chnracter 
•tPlllllll clear co bit 
w'A vnlid filenam~? 
ra&d no, gat next name 
yes. zero characctr counte~ 

otint.ry,u ocidrtts.a of fi-lename 
count character 
.x~ lase chnraeteY? 
loop no, get another 
•\Plltllll yes, clear m• bit 
-l,z return co filename 
•$9d co rr iage recurn 
.x terminate filenamo 
dlre dir e? 
doicall yes, do full directory liscing 

no 
d,y length of ~ilename 
den~y.u Address of fiLename 
count column 5? 
a.ndline yes. print vit.b carriage ra.t:u:rn 
~16 longer chan 15 charoctc~c? 
counrit yes. ~ake anochar column 

The Last Word 
l or OS - 9' 

The ult ima te i n wo rd processrng 
pow er and convenrence. 

• Put I down menus accessab le from 
mouse )oys t ick o r keyb oard 

• op en files b y JUSt porn t r ng to names 
fro m a d i r ec t ory menu . 

• Fas t on- screen fo rmatt ing 

• 22.000 w o rd on- 1rne d rc trona ry, 

• use with WORD-PAKor lfs ow n 
hir es screen 

• Move freely in tr ies of any soze. 
(even bott om to top) 

• Many ot he r f ea tures. 

Unitred Sol tware 
525 s. Chestnut 
Cameron, MO 644 29 

$49.95 
+ 53 00$/H 

OS - 9 15 a aradomartc. of M1c rowarc and Mo1oro Ia 



btt prind print filename 
leu a-pace.pcr addnas of fill spaces 
elra 
negb make positive 
tfr d,y number of spaces to fill colllllltl 
bsr print2 fill entire column 
bra read get nox~ filena~e 

end.line biT printl end of line, print vith carrioge 

bnchtour, which executed in 42 minutes 
and 19 seconds on the GMX Micro20 
board running at 12.S Mllz, took two 
hours and 28 minutes to r u n on a 
MlZAR 68000 running at 10 MH1. and 
three hours and 39 minutes to run on 
a QT using the UniQuad 68008 board 
with an eight MHz clock speed . lda iS nev colwan count 

sta count save it 
bra r4ad gat next filename .......•...... , .............. . 

* * ERROR CR£CK AND T£RH!NATION 

* 
dona cmpb •e$eof el\d of filef 

bne out no. quic vich error 
leax cr.por yes , c,arriage raturn 
bsr printl print it 
clrb clear error 
os9 fSuit quit out 

•••••••••••••••••••••••••••••• 
* * SCl\EEN PRINT SUBROUTINE 

* printl ldy '"2SS ""'"imUJI line lensth 
print2 ldo ,ol •tandsrd output path 

os9 iSwritln vrice to screen 
bcs out exit .,itb erTor 

• recurn 

··················*··········· 
* * SET DISPLAY FOR OIR £ 

* 

Supen Boano 
2 INTERRUPT DRIVEN SERIAL PORTS 

CENTRONICS PARALiEL PORT 
REAL TIME CLOCK WiTH ALARM 

COMPLETE WITH SOF1WARE 
AlL FOR $220.00 

COCO HOI 
HARD DISK INTERFACE 

USED WITH: XEBEC I WESTERN DIGIT A. 
DISK CONTROLLER BOARDS 

MULTIPLE HARD DISK DRIVES 
COMPLETE I PARTIAL SYSTEMS 
INCLUDES OS9 SOURCE CODE 

AI.L FOR $98.00 

COCO PROM 
PROGRAMS: 2716THRU 27256 • 68764 • 68766 • 2516 • 2564 

NO SWITCHES OR BATTERIES 
ALL CONTROL VIA SOF1WARE 
FITS IN SI.OT 11 OF MUL TI·PAK 

FOR EASE OF USE 
INCLUDING SOFTWARE $120.00 

MUL Tl·PAK IS A TRADEMARK OF TANDY 
OS9 IS A TRADEMARK OF MICROWARE 

THESE UNITS HAVE BEEN IN USE IN INDUSTRY 
ALL CONNECTORS ARE GOLD PLATED 

FOR FURTHER INFORMATION CALL OR WRITE: 

2010 GREYHORSE OR. 
WARRINGTON, PA 18~78 
PHON"' (21 5) 343o0423 

Computerware Offers More 
OS-9 Software 

.Paul Searby at Computerware. 4403 
Manchester Ave., Suite 102, Boll: 668, 
Encinitas, CA 92024, phone (619) 436-
3512, is another vendor who has made 
a s trong showing in the OS-9 world in 
the past six months. I received three 
programs from Paul- a text processor, 
a new debugger and a Macro assembler. 
Additionally, he is preparing to issue 
anolherOS-9 utility package in the near 
ruture. Among other things, it will 
conlain a new Shell that will make your 
6809 OS-9 look like 68K OS-9 - wild 
cords and all. 

Computerware's OS-9 Text Formal­
fer ronks wit.h the best. tr you \le used 
the TSC tell:t processor with the FLEX 
opera1ing system, you11 be right at 
borne. Also, if you've used the UNIX 
"nroff" text processor on a minicompu-

Announcing the 

DELUXE 059 TERMINAL PROGRAM 
for the Color Computer 

OTERM 
• Up to 2400bps FULL DUPLEX wlthoullos.s ol cheracters. 

7 or 8 bit. any parity 

• Upload and download ASCII or Binary error hee with 
Xmodem protocol 

• Var iable size capiUre bulter • ope.n, close, transmit 
wtth/wfthout prompt. prin1. capture screen, load. save 

• Supp-orts WOf'dPak. OPAK/Hires. or standard 32 x 16 
display • solecloblo wo•d clean/break 

• Nlne function (text~ keys ~ deftne. delete, 1ransmh. 
display, load. save (encrypted) 

• Responds to X-OFF, s.ends X·OFF when Input buffer near 
lull (bolh opllonal) 

• Full t28 character set rransmHted: audible bell; 
true llno break 

• Many other op11ons and leaturos. Including Shell 
command 

• ReQutres OeluJCe R$232 Pak or PBJ 2SP 

PRICE: '39." + tax (2.00) Check. MO. VISA. M C 

New World Technologies, Inc. 
Box 1209 Dublin, OH 43017 
Phone: 614-766·2165 {alter 7 pm) 

~ 
AAIK80W " ......... 

•• CompuServt 7'~18. 1 ~1S 

----------------~ 
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MAKE THE RIGHT CONNECTION 
WITH A TANDY® PRINTER 

DWP 220 

DMP 130 
TP-10 

When you buy a printer, the last 
tl1ing you want Is to lind that It's 
not compatible wllh your Color 
Computer. So why take chances? 
Come to Radio Shack, where 
you'll lind a wide selection of print· 
ers that are ready to use wllh your 
Color Computer. 

CORRESPONDENa PRINT1NG 
FOR JUST $349.95 

If you need correspondence-quality 
printing with variety, our new DMP 
130 Is the Ideal printer lor you! It 
prints In four character stytes: SIM­
dard or italic cursive in front panel 
selected draft or correspondence 
modes at up to 100 characters per 
seoond. It also supports superl 
subscripts, double-widt/1, bold, 
double-strike and mlcrofonts. 
(12().1280, $349.95.) 

OUR LOWEST·PRICID 
DAISY WHIR PRINTER 

If you are producing business 
letters or Important reports, 
you know It's essential to get clean, 
shatp characters. Wit/1 our DWP 
220, you'll get ful~leatured letter· 
perfect printing for under S600. 
Crisp, electric typewriter-quality 
charact&B are printed at over 200 
words per minute (20 cps). Also in­
cludes forward and reverse paper 
feed. (126-1278, $599.) 

BUDGIT·PRIGD HIGH 
PERFORMER 

If you are looking for an affordable 
printer, you'll find our DMP 105 is 
Ideal. F.or under $200, this bi· 
directional dot-matrix printer will 

DMP 105 

'(·~ _ ... _,_ 
DMP 430 

~ 

fulfill your data processing and gen­
eral purpose uses. This speedy 
printer produces eo upper and 
lower case characters per line at 43 
lines per minute (80 cps). With bit· 
Image graphics mode and remov· 
able adjustable tractor, our DMP 
105 is a true performer! 
(H26-1276, $199.95.) 

IJJ·COLUMN PRINTER WITH 
18-WIRE PRIIIT IUD 

Never before has such fine print 
quality been so affordable! The 
print head of our DMP 430 contains 
18 wires to produce excellent 
correspondence.quallty fonts in a 
single pess. Prints 10, 12 or 16.7 
characters per Inch, plus elongated 
standard, elite and condensed at up 
to 180 characters per second. You 
can choose from micro, ilalic and 
double-high fonts. too. The DMP 
430 features a true pln.Oriven 
tractor-not sprocket, and is com­
patible with the IBM» PC. 
(126-12n, $899.) 

LOW-COST THERMAL MATRIX 
PRIIITII WITH GIAPIIICS 

A perfect match for the Color Com­
puter 2. The TP·tO prints 32 charao­
t9fS per nne at 30 characters per 
second. This amazingly compact 
printer Includes elongation mode for 
expanded print and e speoiaJ repeat 
function to make graphics program­
ming easier. Whisper quiet opera­
tion makes the TP·1 o Ideal tor use 
In a low noise environment Mea· 
sures 3 x 8 x 5~ Color Computer­
oompalible serial interface only. 
(1126-1261. $99.95.) 

I 
CGP 220 

STAR-Of· THE-ART COlOR 
GRAPHICS 

The CGP 220 Jets ink only where 
you specily, mixing oolors to pro­
duce seven vivid hues. There's 
no ribbon to wear our or become 
contaminated, so the print quality 
remains excellent. Supports elon­
gllled character sots. c;heracter rep­
etllion and speclaJ characters. 
Programmable from BASIC. 
(126-1268, $599.) 

COME Ill TODAY! 
Corne to one ot over 1200 Radio 
Shack Computer Centers nation­
wide tor the best select1011 in high­
performance printers, as well as 
cables and accessories. 

lladtelhaeli 
COMPUTER CENTERS 

A DMSIOfl 0' TANDY ()OAJ'OAATIOH 

1
1 

New 1s86Computer Cetelogll 

I 
Send me 11 copy. I 

-To.--OII>LMMI2 I I 3000no~c.n .... fi..-TX7li102 I 
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ter at work you1l be impressed. Com­
putcrwarc bas gone o'ut of the way to 
make the OS-9 Text Formo11u as 
compatible as possible with ''nroff." By 
the way, "nrofr' stands for "new run 
o(f" in UNIX speak. 

When working with 8 text processor, 
you create your product in two passes. 
First, you edit the copy with 8 text 
editor, then you list the copy through 
the text formatting program. When 
typing the copy, you enter special 
formatting commands in the file by 
typing a period followed by a two-letter 
code and optional parameters at the 
beginning of 8 line. Later, when listing 
the copy to the printer via the text 
formatter, it will read your commands 
and format your text accordingly. For 
example, if you have been typing single­
spaced copy but want to switch to triple 
spacing for emphasis, simply type the 
command • ms J at the very beginning 
of aline in your copy. All lines following 
this command will be triple-spaced until 
the processor reads a single-space, 
command. 

Computerwarc's CBug Debugger is 
also impressive. Written by Chris Bone, 
it is a screen oriented debugger that 
features a built-in disassembler, single 
step capability, a memory window and 
access to the OS-9 Shell. CBug will run 
on a 5tandard CoCo 32 t;baractcr 
screen, a S I by 24 Hi-Res screen or an 
80 by 24 screen such as those available 
from PBJ's Work-Pak II. Information 
about the current state of your micro­
processor is displayed along the bouom 
of any of these screens. Tbe rest of the 
area is used for a memory edit window, 
and to list breakpoints and d isas­
sembled listings. 

The CBug display of the 6809's con­
dition code register is clever. Seven 
letters arc always displayed - fhinzvc. 
However, if one of these bits is set, it is 
displayed as an uppercase character. 
Otherwise, it will always appear as a 
lowercase letter. 

CBug sets breakpoints and single 
steps through your program by placing 
a software interrupt instruction at the 
address where you want the program to 
stop. You may disassemble a ponion of 
your code by typing a 'D' followed by 
the starting address of the code you 
want to study. Normally, your disas­
sembly will go to the Color Compuu~r 
screen. However, if you want to send it 
to a printer or a disk file, type a space 
followed by a complete patblist after the 
address. During the next month we'll 
try to take a look at Computcrwnrc's 
OS-9 Mocro Assembl~r. 
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doicall leax 
leay 

form,pcr addroos of dioplay line 
dii'Pl&Y, u dau ad dross for display 
.x+ got character formloop ldo 

boq 
ota 
bra 

sectr branch i f done 
.y+ not done, save it in data &Tea 
formloop get next cheracter 

~········ · ··················· * * S&CTOR DISPLAY 
* sectr le&x m.soorr,u ms byte of $ector numb•= 

leay seccor.u addrecs of sector display 
ldb ~3 three bytes 

sctxloop lda .x+ gat byte 
lbcr hex convert to h*X 
dccb done? 
bna sctrloop no, sot another 
leax seccor,u ye$, start of number display 
bar scratch clear leading zeros 

•••••••••••••••••••••••••••••• 
"' * CET FILE DESCRIPTOR DATA 
* 

ldx msa&ecr most aig. bytes of sector poa~~ion 
pshs u savo U register 
ldu lsseccr least sig. byte~ of sector posi~~on 
lda dskpath disk path number 
os9 i$seek find file descriptor aeetor 
bcs out exit vith ~rror 
puls u re~~iav.e U register 
leax stulf,u address for file descriptor data 
ldy ~13 13 byte& 
os9 i$:read get descriptor data from disk 
bee out exit v ith error 

•••••••••••••••••••••••••••••• 
* * AtTRIBUTE DISPLAY 

* lear 
ldd 

att:rloop lol 
bcs 
sea 

nt.x-tatt.r leay 
deeb 

a~cribs,u attribute di$play address 
lt$2djl8 a•" ·" for blanking; b-8 counter 
.x att:r set? 
nextat·t:r yes. check next 
,y no, blank 1t out 
l,y next actr 
done? 

boo attrloop no, get next 
•••••••••••••••••••••••••••••• 
* * 01/NE!l Nlll!BE!l DISPLAY 

* lda vh.o 1• byta of owner number 
leey ovner,u ovner display address 
bn dee binary to decimal 
lda ovner get firsc digit 
c.11pa 1!$211 number? 
beq fsizo no , conc-i.nue 
add& 1!16 ye£, make ASCU 

••• ovner savn i..t ............. , ......•......... 
" * FIU: SIZE DISPLAY 

* 
fai:e leax &:e,u m• bycc file si•e 

leay 'ize,u size dia-play address 
ldb .. 4 eounter 

szloop lcl4 ,X+ get byte of cize 
b•r hex convert to hex 
doeb done? 
bne 1zloop no, got naxt byte 
leax si-:e,u yes 



The 05·9 Library 

MAC not only suppor1s aU 
standard mnemonics and dl­
recuves. but also thnves on 
Macros, Cond11lonal Assembly, 
Repeat Sequences, lncluston ol 
SourC<! Library Files and more. 
MAC OS.9 produces OS-9 moll­
ules and supports all the stand­
ard ~licroware pseudops plus 
14 morel And we've Included our 
Assembler Cross Reference 
program S49 95 

The pertecl program edilorlll Is 
also compat•ble w•lh our Texl 
Formatter. for an e;cellent word 
processing team! II allows fast 
change, search, 1nserr. and 
del de ollexl You can move or 
copy individual lines or enllre 
blocks wllh a single command. 
By using the disk as an exlen­
slon of memory, 11 can edlltext 
files larger than memory You 
can merge uvcrel file~ ta 
create a new program 

$39.95 

Now gel beaulllul document­
ation wllh OS·9' This text lor­
matter Interfaces wllh any editor 
lllat PfOduces sundard ASCII 

text files. Ills NROFF compallble 
(UNIX-type) and Is easy to use 

$34.95 

D1sk f iX & Ul rlrllcs 
by Harry Hardy 
Unleash the real power of OS-9' 
otSK FIX suppor1S true drxrble­
sldedldouble dans11y, «< or 80 
!racks, and slep rates ol up to 6 
ms and each drivels separalely 
configurable. (CCDISK Included.) 
OMODE allows super easy mod· 
llicallon ot drlvedesorlp tors. 
DIRCOPY Is the most powerful ol 
os.g copy utiilllesl PATCH is a 
user-friendly program for in­
spectl~g and mod1lying a d1sk 
file. FILELOOK displays file 
modules Without loading them 
Into memory. COMPARE com­
pares a disk lile to memory 
$29.95 

RAID is a screen onenled debug­
ger with a builtin disassembler. 
single step capabllllies, memory 
window and access to the OS-9 
shell. II even has a buill in hexa­
decimal calculator! There are 
commands to modify registers, 
locale any module In physical 
memory. edit memory, set and 
kill break pornts, do selective 
dlsassembhes. execute modules 
by name or position. run shell 
commands. set ollsets. single 
Step from the program ooonter 
through the code. view the 
g1aphic screen. and morel $39.95 

The Sourcerer 1$ a menu driven 
symbolic 6809 disassembler 
thai produces symbolic source 
coda thai can he assembled It 
Is compatible with most editor/ 
assemblers that produce ASCII 
IlleS $39.95 

Look n Lrsten Ulilrlre> 
by Brian Lantz 
This set ol uti lilies Includes a hi­
res screen that is 27% taster and 
saves more than 3 SK over other 
drivers. The stand-alone sound 
utilities. SOUND, VOICE. and 
SND allow sound through OS-9 
Independent ol extra harcware 
TALKER. TALK, and SPEAK are 
the driver. desc11ptor. and com­
mand needed to use the Rad1o 
Shack sse pak to output speech 
!rom the keyboard or trom text 
Illes. Three special "boot" rou­
tines are also Included 

$2995 

An Industry standard lor many 
years, It brings advantages to 
OS·9 users like extraordinary 
llle capabilities with ISAM. 
Random, and sequenllal llle 
Structures; 9 01 I I digits of 
preclston wnh BCD arnllmellc. 
l~llble user Input commands 
loreonversauonat J)fogrammlng, 
easy output formanlng. This is 
a language wrlnen by program­
mers for programmers 

$69.95 

Th1s set Is designed for the 
advanced OS-9 user who wants 
serious toots! KSHELL has all the 
features of 6809 & 68K Shell 
•orston 11 plus mort' KSHELL 
totally transforms you1 system 
by allowing wlldtlrds willl 1ny 
II!HIIy. You can set the puouty 
ol your program when lou 
&tart. The built-In PRINT RR 
routine can be switched on or 
oil Standard output & error 
paths can be overwrit ten or 
appended to trom the command 
line The se'ectable prompt can 
be changed to whatever you 
want The PATH command sets 
•P muuple path dlttetories 10 be 
searched "'hen a COII'mand is 
given 

In addllion to KSHELL .. ~ more 
utilities are included UNLOAO Is 
a repetitive unlink ullllty to 
remove modules FLINK allows 
you to have many dllterent boo I 
Illes on a given disk & set which 
one to boot with nut time 
ARCHI VE backs up large drsk 
media onto small diSk media by 
lllling one disk, prompting tor a 
new d1sk. & continuing repeti· 
lively unlil all files are oil­
loaded. CPY Is like the standard 
COPY plus morel It copies mul­
tiple Iiles to a given directory. 

$2995 

This Impressive group ol OS·9 
utilities for manipulating te•t 
Illes is especially powerful 
because they use mela (wild 
card) characters! $29.115 

CAT 
LS 
OSORT 
TAIL 
UNIO 
UPS 

FGREP 
PACK 
RPL 
T IME 
UNPACK 
we 

LOWER 
PR 
SPLIT 
TR 
UPPER 

Add S2 surface or S5 air ship­
ping. (California residents add 
6'1ft sales tax.) 

Call 01 Write to: 
COmpultrwa,. ...... 
Enclnlra., CA 9202• 
(118) 43e-3512 

Ask for oor complete catalog! 

CompultMif .. IJ I fiC!trii1Y reo· 
btered lraclemark of Computtrwart 
OH Is a trademark of M!CfOWire. 



This Month's Listings 
This month we feature three handy 

Shell scripts or procedure files, a 
BAStC09 progrnm th!ll scrolls pictures 
on the CoCo screen and a c filter for 
CompuServe users. 

Our first contribution comes from 
Donald L. McGarry ofNorthpon, N.Y. 
"Since thest were developed shortt)• 
after I had rend your book, I was 
interested in using Shell scripts to 
accomplish any and all tasks for prac­
tice, K he said. ''The resuh is fuUy auto· 
malic. You wind up with new DIR and 
MDIR commands plus a renamed copy 
of the original command. It's a no-lose 
situation. if something goes wrong, 
nothing is permanently altered." 

After running the procedure file 
named wide.dir. you will bave a new 
copy of DIR in your current execution 
directory, J DO/CMOS. You will also 
see another file named Dlr32 in J DO! 
CMDS. The listing "wide.mdir" works 
in the same manner. 

While on the subject of 80-<lOiumn 
displays, here's 11 short Shell script thnt 
modifies the DUMP utility command 
for SO-column output without the use of 
the "-L K option. It was contributed by 
Stephen B. Goldberg of 695 Plainview 
Road, Bethpage, NY 117 14. 

Whenever possible, we try to show 
M:vt:rul tliffc:rcnt ways to accomplish lhc 
s-ame task. This montlt. Stephen Gold­
berg contributed un assembly longuuge 
listing of a new 01 R command that 
prints in SO columns. Rc said that if you 
don't want to take the time to type in 
this listing, send him a standard Tandy 
OS-9 formatted disk, o self-addressed, 
stamped mailer and $3 and he will 
return it to you with both the source and 
object code. 

Goldberg's 0 1 Ruses the same syntax 
as the original utility and spreads the 
standard directory over five columns 
across the full width of the screen. The 
OlR Edisplay is the same as that shown 
on Page 23 of the OS-9 commands 
manual. Goldberg writes, "Since we 
have only 87terminalsconnectcd to our 
CoCo Gust kidding). t did 11' implement 
calculation of all possible user num hers. 
Only users between zero and 99 will be 
reported correctly in the owner column 
of tbe display. If you run more than 100 
users on your CoCo OS-9 system, you 
will want to rewrite the owner number 
routine." Enjoy! 

Mark W. Smith contributed some 
more of his work this month and we're 
rea turing his 8AStC09 procedure named 
pixscro/1. In order to usc pi.~scro/1, first 
copy your Rodio Sbaek pictures to OS-
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bsr scratch clear leading ~ero• 
cmpb •:eod •i:e•9? 
bne dote no, aon~inue 
ota &zcnd mnka i~ :ero ............ '* ...... ,. ................. . 

* * ~T MODIFIED 8A~£ DISPLAY 

* date lcny 
leax 
bsr 
ldo 
bsr 
ldo 
bsr 

yedr,u nddre~& of dote di•play 
yr,u Ita.~ of aace 
aatdata set tha date of ~edification 
. x+ got hou-r 
dac ~ake ASCII 
,x got minuto~ 
dec lllllk• ASCU 

., 
* DISPl.AY FILE DATA 

leax display.u •~or< of di•ploy lino 
lb$~ printl put line on soreen 
lbre read gee next filename 

4AAAAA4AAAA*~AAAA4AAAAAAAAAAA~ 

* * DELET£ LEAOINC ZEROS 
• 
soroceh ldd ti$3J!29 o• "9"; b-SZ!I ("l'aco) 
ziploop e~pa ,x check nucerol 

bnc ho~e no, Teturn 
stb . x+ yes, make ~paca 

bro •iploop try again 
AAAA A A A A4A AA., A AAA •••d•*** *Akoli<lo A 

* * BINARY TO HEXADECIMAL 

* 
bex pshs • save byte 

l5T4 move: the 
lna 110s-t :.:1gn1£cant 
lsra nib1>l.e to the 
lc:ra leaot oig. po•icion 
bsr hex2 make hex-
pula a get byte agdn 
11nda npSJllllllll kil l OOSt sig. 

hex2 adda II'P oake ASCII 
cnpa "'9 greater than 91 
blll tt4ve no, so.ve it 
add a 47 yes, make letteT 

save ••• ,y+ &'eve hex ehu. 
r~• raturn hot~~e 

AAAAAAAAAAAAAAAAAAA4.AAAAAhnnA 

* * BtNARY TO DECIMAL 

* doe capo ~lSI le .. thon 1$17 
blo unit yes, sec unil:'s 

(A· F) 

lne .y add 1 ~o 19 column 
$\,Jbll '!lll s:ubcroc.1: l~ 
bra dec look lip-in 

unit hay l,y less than lJ.l 
adda ~·p lllllh Ascn 
••• .y+ save it 
r~• return 

* * DATE DISPLAY 
* 
se.edat:e 
dtloop 

ldb jj3 
lda ,x+ 
ba-r deg._ 
lcay l,y 

3 bycos 
get byte 
make decimal ASCII 
slcip 1epara~:or 

nibble 



Computerware®'s Quality Hardware 
Monlto" 

IIU'IIIHI_ .... 
Tilt 20 mhz ~ Width 800 lint 
reaolullon. and 80x25 dosplay tnsure 
a crisp picture The non·glare screen 
and alreamllned slyle is also aurae· 
live Plus-11 nas audio 1npu11 
Green 12" ~mber 12" 1101.16 

"IISIOWIIfO!I 
• .,c.. .... 

Atsolutoon ot llllS IT cotor mon.·or 
II 350 hna ~ 350 hnts. g.vlrtg an ••c.llenl d•ptay n rndudel compos· 
•• video a~lor and audoo. 
IZ48A plus s 15 slllpputa 

lnduda conlroll«. DOS manual 
POWtf supply. hiii·Nt double densily 
drive. and all cables. Pluse specify 
RSOOS Of JDOS Ade SIO tat \lie new J & 
II swtldtable al<llrolltr wrllt printer pon 
and JDOS For both oeerating systems. 
add~ tor lhe HOS swndtlbleeonlroller 
or add S40 tor the dual DOS J & II 
awiiCihlble conlrOUer with prlnler pori 
Single drive, Slngla sided I27IJJO 
Single drive, Double sided AOlOO 
Dual dri¥11S Slngle s1tted aaoo 
Dual drl- llno1hl• <idlld IGI.CIII 

Adding On 
EK~ 1ncludes hall·sized drive in ubmll 
wrllt utender 
Slnllt dn ... Slnglt Sided l laoG 
Sln9fe drive. Dollltle Sided 11-

Controllen 
J&ll controlltrw/JDOS or RSOOS II27Jii 
HDS controllsr w IRS DOS or JOOS 1127.111 
J & II controller wiJDOS 

& printer pori 1137.111 
HDS controlllr w/RSDOS & JDOS IIMJII 
J & II SWitdtlble controller 
wi.DOS & RSOOS 

D Put a Monitor on Your CoCo 
with 

- · ·~ 
The New Universal VIdeo Plus 

We would Uko you to look at our old Video Pluo UU with new eyes. We now call it 
the Untve,....l Vtdeo PluJ & would dare you to compare U w1lh any other video 
lntorleee. We 1!114 conlldent that you will ... that It 11 the t..ot product & the to.. I 
buy In CoCo monotor drivers evet! 

Sure. at f1ra1 glance you ¥rill notice that it costs a l utle more.. But lootc further & ,.. 
how much mo,. you ge\.1 The bouom Uno Ia that tho Unlveraal VIdeo Plu• it tht 
t..ot barvaln ave liable Here are the 1mportan1teature1 to consider & compero. 

• The Universal VIdeo Plus worius with every CoCo madu Easy-to-follow. cle1r 
Instruction• aHt Included for JY~ery modol. 

• All cabin (oudlo & video) oro Included. Thoro Is no nood to buy extend ora or 
extra eabltJ as required by other drivers With th1a consideration. the Universal 
Video Plua Is now tho most cost eftDCtlv& vidftO lntorlaco of oJI 

• Huvy duty conotrucllon, evidenced by aturdy leads & connectors. allows the 
necess.~ry handling tor Installation without lear of breakage. 

• Shielded audio a vldao eabl<to Insure that no extra RF lnterfe,..,.. will be 
introduced lrom the Unlversot VIdeo Plus. unlike other Interfaces. 

• The adjullmont pot on the Unlverul VIdeo PI .a makes It oaay lo opllml.to the 
Video signal for each computer. You don' t hovo to modify your computer to gel 
gOOd dispteyt 

• Our advanced design gives the hlghttt quality dltptoy-betler than any other 
device olreradl 

• lnatall1tlon 11 e11y. There Is no soldering & no dlamantJing of the AF ahleld. 

• Thousands ot UnlverNI Video P'ua' are tn use throughout the u .s . Cle1rly the 
test of time hll pro .. n its reliability 

• The UniverMI VIdeo Plus Is bocked by the Compui81WI111 repugtlon lor 
e•cellen~ & teN lee 

tilt Mlllelt willie ttlfllla lad ... 

Vld• Plut l 124.15 
Interlaces the otlglnal model ol Color 
Compul61 to any composlla video 
monitor (color 01 monochrome) 

Unlvenol Vldtt Plot 

Vld• Pin IIC aata8 
Interlaces the Color Compurer 11 
(modei26-30Z6) with elllw a color or 
monochrome C4mposlte video monl· 
lor Computer must have video chip 
tn sockel 

ana prtnter ~ 11-.. .-.-~~~------------------~~----------~~~r~;;~-----------------------------, 
SuppiiM 

&-,a I ... 
IIJ.pok 114.11 

l UI 

IDitlll .... ,_ IIUii 
Prolect your investmen1 end orgt~ 
Ill all those cords wKh IIIII handy 
power strip Tbe surge prottclor 
fillers power sl)<kes lrom damaQ~ng 
yovr valuable equiplnlnl. Reg. 12415 

NIICIW 
trom Compullr Assoc. I 18Jii 
Conlllctl betwnn lhe computer & TV 
to roduce Interference from the 
compurer 

IIUii 

•• ERWARE• (619) 43Wsta 

Box 668 • Encinitas. CA • 92024 

Name ~~==::::::::=::::::i~~==:i~===== Address 
City Stale Zip 
'fall Send me your FREE catalog I CoCo 0 
VISA MasterCard 
Card ' Exp. - ----
Sfgrwure 

Item Fo<IM\ Price 

Shipping: 8~ Calrl Sales 'l1ll! 
Surface $2 minimum. 

2'14> lor orders over $100 
Air or Conodn - $5 minimum. 

5'11> tor orders over $tOO 

COOAdd$5 
Shopping• 

TOTAL 

-~~~~e~'!!.~!!'!!'!!!.c!. _______ ..J 



* 
* JUbheed 

deeb done? 
bna dtloop no. do again 
rts yes, ret\1rn 

feb 

9. Smith uses FRL's 0-PAK XCOPY 
tool for the job, but there are now 
several other utilities that can be used. 
Thanks Mark, pi.~scro/1 is fun, 

fcc 
feb 

~9· 
1 Ovner Latt Hoditied At~LC~~•• Se~tor Syceeounc Name/ .,. Our last con tribution this month 

comes from J ohn Caner of Smyrna. 
Ga .. who has also shared his work in 
earlier columns. He writes, ~1 frequently 
do a scan of the CoCo and OS-9 S!Gs 
on CompuServe, then read just the 
messages of interest. I then print and file 
these messages in a binder. I needed a 
routine to delete the junk lines from the 
output. I wrote cis.c to do the job." 

fcc I •/ 
c:: feb S9d 
fora tee " 
apaee tee 

teb 
dot !co 
h .. d feb 

foe 
ot let 
dt~~tfor.a fcc: 

(db 

Listing 6: 

•tneludo <$~dto.h> 
aol.n() 
{ 

int c,i,J,lut; 
lut• ,2: 

9 99199/99 9999 doevro~' 
I 

vhilo((c-;otchor{)) I• !OF) \ 
1 - '\fl ' ; 
if( t > 39 ) 

Mort c Shortcuts and Noles 
NeiCt month, we hope to take a look 

at Computerwarc's Mocro Assembler 
and share a few c tips from two of our 
readers, Rick Moore and Albert Pinto. 
Keep your cards and letters coming nnd, 
if you have a short script file or a 
DASlC09, c or PASCAL program you 
would like to share with other "KlSSa­
ble OS-9" readers, please send it in. 

if( C• - '(' 11 c - '*' > && C un - '\n' II un - '\r' > > [ 

We received a note from Greg M orse. 
of Morse SoftCode. I 0871 Roseland 
Gate, Richmond, British Columbia, 
Canada V? A 2R 1, autborofOS-9's first 
"shareware" program, XCom9. He 
wants us to know that because of a lack 
of support for the ISGetStl call in the 
RS-232 driver used with device / T I. 
you need a deluxe serial pack like the 
one from PBJ or Radio Shack to run 
XCom9 on the Color Computer. He 
also suggests when ordering the pro­
gram to specify the CoCo format or you 
will receive a standard OS-9 format 
disk. 

i • getcbu(): 
U (( e - '{' 6& 1- •o• ) It (c- '*' &&. .1- 1 

')) 

{ 
vhile((c•seccn.T()) I• '\n' ) 

} ' 

•La• 
r 

9\ltehor(c): 
putchnU) 1 

I 
J 

tltt 
putehAt:(c.): 

if( e- lP I I • - U) 
te( l.aor •· 19 t.!. 

puec:be~(e). 
l••t ... c: 

la>< t• U) Enjoy the Shell scripts and programs 
In this month's column, catch the Mi­
croware OS-9 Seminar If you con get to 
Des Moines and have a happy Thanks­
giving holiday. We11 look for you in 
December. ~ 

OS·9lM SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows I he use ol 35, 40, 
or 110 track double sided drives with coco 05·9 plus you can 
readlwnlellormatlhe 05-9 formats used by otherOS-9 systems. 
$29.95 
5D15K + BOOTFIX-As above plus boot directly from a double 
sided dlsketle $35.95 
FILTER KIT 11-E.Ieven "wild card" utilities plus disk sectored It 
program. $29.95 
FILTER KIT -2-Macgen+ 10 others. $29.95 
HACKER'S KIT 11-0isassembler+others. $24.95 
PC·XFER UTILITIES - Utilllles to read/write and format ss 
MS.005'" dls~elles on CoCo under 05·9. 545.00 
SKIO-hl res screen driver for 24 x 51 display; does key click, 
auto repeal, boldface, Italics; supports upgraded keyboards and 
mouse. Wlth soroon dump and olher useful programs $29.95 
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CC RD 512K Byte R.AM DISK CARTRIDGE-Requires R5 Mulll· 
pal< Interface, used wllh driver software below provides 112 MB 
05·9 RAM disk. $298.00 
CCRDV OS·9 Driver software lor CCRD - 5:00.00 

All disk prices are lor CoCo 05·9 formal; lor other formals, 
specify and add S2.00 each. Order prepald or COO. VIS.AIMC 
accepted, add $1.50 5&H lor software, SS.OO lor CCRO; actual 
charges added lor COO. 

D.P. Johnson, 7655 S.W. Cedarcresl St. 
Porilond, OR 97223 (503) 244-8152 

(For be.al teMco o.all between 9o11 AM Pacific nme.) 
.. ltll '.,..w-.ot UC~MOMciiOtlfiiW 
" S.001 II a IUQooeiiAI .. (II ~ ~ 



The Utility Room 
In this series on writing OS-9 utilities, the author 

begins with some simple explanations of assembly 
language p rogramming under OS-9 

Evc:r siucc·pa imit ivc limes. people 
have been taking a good idea and 
trying to make it different (not 

always, or necessarily, better!). Well, we 
may be in a highly civilized , computer­
ized age, but we have not outgrown this 
urge to change the things we feel can be 
made beuer. 

You k.now the scenario - you've just 
gouen the "program to end all pro­
grams.• You open the package, read the 
1,000 pages of documentation, load it 
and know (at a glance) how you could 
have made it beuerl 

Perhaps you are one who just sits in 
front of the computer and marvels at 
that "great creation," totally in awe as 
to how anyone could do such a thing. 

No, this isn' a philosophy lecture. ll 
is simply to point out that we all have 
one thing in common, whether we are 

(Brian A. Lamz liv8s in Tampa, Fla .. 
and is presidtm of tht National OS-9 
Users Group. He Is a free-lance pro­
grammer, with programs carried by 
Ta11dy, Computerware and Frank 
Hogg Labs. He has developed much of 
the commercial OS-9 software released 
111 the last year.) 

By Brian A. Lantz 

un at.lvauced ""hack~r"oa a bcgifttter: We 
all would like to learn how to improve 
our programming skills, and perfect the 
programs we usc from day to day. 

From One Student to Another 
Since many of my OS-9 utilities are 

being distributed by Computcrware and 
Frank Hogg Laboratories, I have been 
asked to share some of my knowledge 
(though be it limited) on assembly 
language programming in OS-9. My 
first goal is to make it simple enough to 
aid someone learning assembly lan­
guage. My second goal is to accomplish 
the first goal and, at the same time, not 
insult your intelligence. 

This article also serves to instruct the 
experienced assembly language pro­
grammer who is new to lbe OS-9 pro­
gramming environment. OS-9 takes 
care of a Jot of the mundane chores (I/ 
0, interrupt handling, etc.), but has a 
very strict sel of rules that need to be 
observed. The examples I present in the 
next few articles should gel your feet 
wet and give you some ideas of your 
own. 

We will eJtamine some OS-9 utilities 
you should be famili11r with, rewrite 
them and add femures thnt would have 

been there in the fii'Sl place (had we bcc:m 
the programmers). In later articles, after 
we bave converted a few utilities, we will 
write some utilities from scratch. Bere's 
where you can help. Send in some ideas 
for utilities that you'd like to see devel­
oped and we11 give them a try. 

Working on the Assembly Line 
Why assembly language? Why not c 

or BASIC09? Rather than cause a debate, 
let me emphasi~e that there a.re advan­
tages and disadvantages to any lan­
guage, even assembly language. 

The advantages of 6809 assembly 
language include optimum speed, easy 
transportability to other 68XX compu· 
ters and, most importantly, size. A 
program done in assembly language is 
usually several times smaller than a 
comparable program inc, for instance. 
Though this may not be important if 
you are on a Level U OS-9 system, it is 
a major factor on o Level I OS-9 com­
puter, such as the CoCo. The smaller 
program is also better if you have 
limited disk space. 

Later columns will introduce the C 
programming language and how it can 
erfectivcly be used for utilitie.~. BASIC09 
will also be explored in the ruture. 
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Making Our List 
As a starting point, let's look at the 

LIST command. Listing I contains 
essentially the same LIST command as 
in the OS-9 Technical Information 
manual. This listing has been slightly 
rewriuen, with more complete com­
ments. Thanks to Microware Systems 
Corporation for lheir permission to use 
this listing as the base point from which 

we will work. The line numbers are 
included 10 give reference points within 
the article. When you enter this. do not 
enter the line numbers. 

I'm not going to anempt to explain 
each instruction in this utility, but I will 
brieOy explain some of the areas of 
Listing I that are unique tO OS-9 pro­
gramming. 

If you are new to assembly language, 

The listing: 

111 
29 
39 
49 
5jl 
6jl 
7jl TYPE 
8jl REVS 
9jl 
ljljl LSTNAM 
1111 
129 BUFSIZ 
139 
l4JI 
Ujl !PATH 
16jl PRMPTR 
l7JI BUFFER 
18JI 
1911 
21!9 LSTMEK 
2111 
22p' 
239 VKSlON 
24JI 
259 BECIN 
2611 
27jl 
2811 
299 
3jljl 
3jiS 
31jl HAIN 
32P 
339 
34jl 
3511 
369 
379 
38SJ 
399 
395 
499 !.OFCliK 
'•lll 
42jl £OF 
4311 
4411 
4511 
4611 
479 
489 
499 our 
599 !.XIT 
5ljl 
52jl THEEND 
53jl 

* Original LIST Utility command 

* 
NAlt LIST 
Il'Pl 
USE /DII/DEFS/OS9D£FS 
ENDC 
SET 
SET 
1100 
FCS 

PRCRM+OBJCT 
REENT+l 
THE!ND. LSTNAH,TYP&,REVS,BEGIN,LSTI!EII 

* 
EQU 
ORO 

•t.tst" 

21111 
II 

* thil 
RI!B 
RI!B 
RMB 
RMB 
RMB 
EQD 

is tho beginning of the data aroa. 
l this i• the input path * 
2 this 1$ the pa.rametler pointer 
BUFSIZ this iJ the input buffer 
2PP this is the atack'a memory 
21111 the parameter area il here 

this en4s the data area 

* * Tho folloving Line seta tho EDIT10N number to 4 
fCU 4 

* STX 
LDA 
OS9 
BCS 
STA 
STX 
* thh is 
LDA 
LSAX 
LDY 
089 
BCS 
LDA 
OS9 
ace 
BRA 

J>RI!PTR 
*READ. 
l$0~&N 
EXIT 
Il'ATI! 
PRI!P1'R 
the main 
I PATH 
BtiFFBR,U 
NBUFSI2 
1$11£.\DLN 
EOFCliK 
Ill 
I$1lRI1'LII 
MAIN 
EXIT 

* cheek for End Of 
CKPB *E$EOF 
BN& EXIT 
LDA Il'ATD 
OS9 1$CLOSE 
BCS EU'I' 
LDX PRIIFTP. 
LOA II ,X 
CI!PA 11$110 
BNII &£GIN 
Ct.U 
OS9 FSEXIT 
EIIOD 
EQU * 
END 

save your pa.ramet-er position 
aet aec~ss mode for yeading 
ettempt to open file 
11 en •rror, end progra• 
store input path ~ 
store parameter position 

loop 
get input path • 
ee~ 'X' point to the buffer 
set •y• to oaxicum • of bytes 
attempt to read a line 
brAnoh out if error or EOF 
load 'A' vith stend~rd output 
vrlte to atand&~d output 
if no error, loop back 
otherwise. end proaram 

FUe 
h l.t tho EOF ?7 
if not, ~rror hal oeeu~rod 
get input poth • 
and nloae the path 
U an e.rror, branch 
aet poait..ion in paraaeterl 
eheck next chaTacter 
1a it a <CR> 71 
if not. LISt another file 
clear •a• and •cc• 
exi.t the coiUIUlnd 
sot •odule 1 a CR.C 
end of program 
t6ll ASK that you're chrousht 
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J recommend buying a good reference 
book on assembly language program­
ming for the 6809. There arc several 
good ones available: 6809 Assembly 
Language Programming by Lance A. 
Leventhal, Programming the 6809 by 
Rodney Zaks, 6809 Microcomputtr 
Programming & lnterfocing by Andrew 
C. Staagnard, Jr., The MC6809 Cook· 
book by Carl D. Warren and TRS-80 
Color Compwu Assembly Longuag~ 
Programming by William Barden, Jr. 
All of these (exoeptlhe last one , which 
is a Radio Shack product) a.rc available 
through your local bookstore. 

OK, grab your reference book in one 
band, this magazine in the other. 

Checkin g It Twice 
Lines 40 to 60 allow the assembler to 

include ("use") the OS-9 DEFinitions 
file during the ftrst pass oft he assembler 
(IFPL). 

In order for a program to load and 
execute under OS-9, it must contain 
certain information in a "header·~ 

I) Size of program 
2) Name of program 
3) Location of the program's name 
4) Type of program 
5) Size of data area needed 
6) Where to begin the program 

Along with this, the header must con­
loin 11 pnrity-eheoking byte. At the end 
of the program. there must be three 
bytes that equal lbe CRC value of the 
program. 

Wait! I know that sounds like a lot, 
but Microware made it fairly easy. The 
MOD and EMOD directives are used to 
give the program this needed module 
information. MOD seLS up the module's 
(program's) header. All you need lo do 
is give it some information and it does 
the rest. In Line 90, you see the follow· 
in g. 

MOD THEEND.LSTNAM,TVPE, 
REVS.BEGIN, LSTMEM 

This gives the assembler, respectively, 
the length or the progranl, the location 
where the name can be found, the type 
of program module it is, the revision of 
the program and its auributes, the entry 
point of the program and lhe size of lbe 
data memory the program needs. One 
line does it alii 

I know some of this is a bit abstract, 
but as we progress, you wiU understand 
it fully. For now, take it in faith and jot 
down your questions. 

The EMOD instruction is even easier. 
Look at Line SIO. EMOD tells the 
assembler to place the CRC value of the 
program module atlbe EMOD instrue> 



lion location. Trua CRC value is calcu· 
Ia ted automatically while the usembler 
is "doing its thing"; EMOD just tells the 
usembler where to place this informa­
tion. Again, you don\ need to under­
stand this to use itl 

The FCS directive is also unique to 
OS-9. 11 is like the FCC(Form Constant 
Characters) directive, except the most 
significant byte of the laJt character is 
set wben you use FCS. 

Lines I SO to 200 define the data 
memory atU for the LIST command. 
When trua pro~am is started, Repster 
Y is at LSTMEM, or the end of the 
allocated data memory. Register U is at 
tbe other end of tbe data memory, 
!PATH. Register X is somewhere 

line. This address is stored at PRMPTR 
at the beginning of the command so it 
can be used later. Lines 260 and 270 
open a file, whose name is located at the 
address pointed to by Register X, and 
stores that path number at rPATH. 
When you open or create any 1/ 0 path. 
a path number is returned in Register 
A. 

Lines 310 to 350 read in a line from 
the file. To read or write to an 1/ 0 path, 
you must tell OS-9 three things. First., 
the path number, in Registtr A (Line 
310). Second, tbe address of a buffer 
large enough to bold the i.riformation, 
in Register X (Line 320). And third, lbe 
maximum number of bytes to be read/ 
written, in Register Y (Line 330). 

" Why assembly language? ... let me emphasize 
that there are advatuages and dUadvantages to 
any lang uage, even assembly language." 

within the range of memory allocated 
by Line 190. Its location is variable, 
based on how many parameters ore 
passed to the LIST command on the 
command line . The stack pointer is 
sitlin~ ••on lup .. uf Rexi~lcr X umJ , lib 

it grows, moves toward Register U (this 
is why Line 180 exists, to allow it room 
to ~ow). Register 0 (Registers A and 
B) is equal to the total amount or 
characters in tbe parameter area. 

All utility commands have their reg­
isters set up in this way by OS-9. (For 
other information about the initialita· 
tion of the registers and entry condi­
tions, see tbe description in tbe Techni­
cal manual of the FORK and CHAIN 
system calls. paaes 82-83 and 9S-97 in 
the CoCo version.) 

Note the use of the RMB (Reserve 
Memory Bytes) instruction in tbe data 
area. You can rC$Crve memory tn the 
data area, but you cannot speeif) what 
thC$C memory locations will contain. If 
you need to initialize these variables, 
then it must be done at the beginning 
or the program. 

Line 230 contains the version number 
or tbe command. The 'ersion number 
(edition number of th~ I DENT utility 
command) will always be the first byte 
of the program, which precedes the 
program name. 

As mentioned. Register X contains 
the address of the parameter list pnssed 
to the command from the command 

Line 360 loads 'A' with the path 
number for the standard output path 
{path # 1), tltcn the information is writ· 
ten (li nes 370 and 380). After tbis, the 
program loops back to MAIN. 

T his luup h intcrruptcc.l on Line JSO 
when the End Of File (EO F) is reached . 
When this happens, the pro~am is sent 
to Line 400. At th.is point, the error 
number from the READLN (in Regis­
ter B) is compared to the EOF error 
code. !fit is another error,the pro~m 
exits with the error. 

If the EOF is reached. the 1/ 0 path 
is closed (lines 420 to 440). Now we get 
back our place in the parameter liu 
(from PRMPTR). We cheek the next 
character (O.X) and compare it to a 
Carriaae Return (CR). If tbe next 
character is a CR, then we have reached 
the end oft be parameter list and we cod 
the command. If the end of the line hos 
not yet been reached, we loop back to 
the BEGINning. 

Nauahty and Nice 
rr )'011 had programmed this utility, 

what would you have added? 
Would you have made it able to 

accept data from the standard input, as 
well as from files? Good idea! Presently, 
if the LIST command is used on the 
standard input you11 get an error mes· 
sage. 

Would you make it possible to print 
a small rnngc of lines, rather than 

REAL 
TIME 

CLOCK 
Full featured, yet very taay to uat. 
RTC-10 ts a quartz·baatd, Tlrne/Dtte 
clock conttlntd In t eomr.et ROM 
case. Supplftd with simp t to ust 
baalc and mochlne code progroma A 
2-year + roplaceablt bttttry backup 
ta Included. 

NOW ONLY $49.95 
Comratlble with ony Color Computer 
I or I wilh or without 1 Radio Shacl< 
or any other Multi·Siot unit. 
Compatible with til known plug·ln 
packs. To use It wllh onolher plug·ln 
pack wilhOUI using a Mulli·SIOI, 
order tho Y·ctble below. 
CompletelY. usembled, tested tnd 
ready to p ug·ln and use. wllh 
program& Included to sot, roed, and 
display the TlmeiDatt on the aoreen. 
RTC·10 NOW ............ U US 

ROM/PROJECT CASES 
9 pleee unit with hafciWar•. 
ONLY .... .., ............. $5.50 
PC BOARDS for 27XX type proms lor 
above eue. ONLY ............ 14.00 

DISK CONTROLLER PACK 
by HDS. For Coco I & II Gold contacts 
wiROM ONLY • • .•• , •• ~ ·I 

COCO CABLES 
All conneetots hawe GOLD plated 
contacts. 
MUL TloSLOT EXTENDER CABLE- 40 
conductor, 6• tO l$"(tpeclfY)L 1 
Mole. 1 Female. • STOP TH05E 
LOST CONTACT BLUES.-
ONLY .. .. .. • . $21.t5 
Y·CABLE - •o conductor, 1 It tong, t 
Mole, 2 Femalts. Ltts you connect 
lhe RTC.10 tot disk, \'OICI or any 
other plug·ln pack. ONLY ... J27.ts 
DISK PACK EXTENDER CABLE· 40 
conductor. 2 11. long, t Mole, 1 
Female. Not lor use with Multi-Slot, 
ONLY .. • .. .. .. • .. .. .. .. $22.85 
DISK DRIVE EXTENDER CABLE· 34 
conductor, 2 fl. lono, 1 Male, 1 
Ftmalo. ONLY . ............. $21.95 

CUSTOM FLAT CABLES • Call 
Custom Computer Products 
e Dogwood Court c c Goshen. N.Y 10924 p 
(St61 783-7426 

AODS3.00 'E.RORDER F0A S1'41PPtN0 & HANOU~IO 
FORC.O,O , INCL.Uot AN A00tTIOHA1.13 00 
HI( AE$10!NTS M\J1TINCUIOI SALIS TAX 
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baving to print out tbe whole file each 
time? I knew you would tbink of thai I 
That makes it more like BASIC's LIST 
command and FLEX's LIST utility 
command. 

It would have been nice to include a 
way to optionally print line numbers at 
the beginning of a line - a nice touch! 

And, you would like error messages 
thnttold why the error occuned. If you 
arc like me, you're tired of the cryptic 
"Error #747"1 

Well, there's good news and bad 
news. The good news is all of these 
modificarions can be easily made. The 
bad news is !bat in this month's column, 
we will only have room 10 add !he firs! 
fearure to LIST - thar of receiving 
inpur from the standard inpul. Nexr 
month, we will provide LIST wirh rhe 
way ro print only a certain range of 
lines. 

The synrax for rhe LlST command 
requires a filename. If a pathname is no! 
included, an error is produced. But, by 
allowing us to receive our input from 
the standard input, we make the path­
name in the command's syntax optional 
and allow LIST to be used within a 
pipeline. Now, how do we do chat? 

From lines 290 and 310 ofrhe lisring, 

the in pur path (I'P A TH) is what derer· 
mines where the command looks for irs 
inpur. When rhe command is started, 
!PATH contains an 11nknown value. 
We know th.e standard input path is 
path #0, so let's add line number 255. 
which will set up a defa111t path number 
of zero. rrlooks like this: 

CLRIPATH 
This clears the data memory location 
named I PATH, that is, it sers its value 
to equal zero. 

Now, we need the program to be able 
to "sense" whether or not there is a 
porhname given to it. The place- 10 pur 
this routine is before Line 260, since this 
line scans rhe rourinc ro open the fi le. 
We know where to put it, but how do 
we test for a fi lename? 

One easy way is 10 rest the character 
that Register X is pointing 10 and com­
pare it to a CR, just as the command 
does in lines 460 10 480. If !he character 
at 'X' is a CR, there are no other 
parameters in the command line, hence, 
no pathnames. Add these lines between 
lines 255 and 260: 

LOA O,X get character at 'X' and 
place in 'A' 

CMPA #SOD is rhe character a CR? 
BEQ MAJN if so, skip to MAIN 

The last line makes the command 
skip the routine thai opens a file. Since 
we cleared IPA TH in Line 255, when we 
gctro MAIN and load 'A'withiPATH, 
we will be setting it up to read from the 
standard input. (And you thought this 
would be difficult!) 

When we get to Line 450, the pro­
gram already knows not to open 
"anolher" file, since the paromerer 
pointer (PRMPTR) will be pointing 10 
a CR- Fou.r lines is all we need to add 
10 the command to allow input from !he 
standard input or now, oprional path­
names. 

We did not do a lot of programming 
this Lime; instead, J did a lot of Cltploin­
ing. Next time, I will show how to alter 
the LIST command to allow it to print 
only a given range of lines. r n the r uturc 
articles, we will examine how to handle 
more complex error messages and au­
tomatic line numbering. 

Go Ahead, Let Me H.tve It 
I need your feedback on other com­

mand changes you'd like 10 see ex­
plained or utilities you'd like to see 
wriuen. Do you have an assembly 
p'oblem you can't solve? Send ir in! 

0 

BUSINESS SERIES -General Ledger 

• Fully Integrated Word Processor 

Accounts Receivable Accounts Payable 
Data Base Management 

Gil AIR • Porportional Spaced Printing 
• 51 Column Screen Driver Included 
• Ideal With 80 Column Cards 
• Optional Programs: Mail Merge, Spelling 

Checker Can Be Purchased 

COCO 089 or FLEX $99.95 

Stylo Software, Inc. 
PO llo< 91~ ·1112 C ~"'"' 
OAHD FAUS 10AH0 83401 
12081 S2Q.J210 
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A true accounrlng sysrem 
• Flexible chart of acoounrs 
• Full double entry-you 

can't be OUt olbalance 
• Comparison wilh previous 

year performance 
• Reports include: 

Income Starement, 
Balance Sheet; Cash 
Report, etc. 

300 accounts-3000 trans· 
actions on 360K disk 

I net ease your cash !low 
by keeping track 
of thOse who owe you 
• Produce monthly 

statements 
• Aglngreportsatanytime 
• Other reports Include 

Open Invoice. 
closed invoice 
customer, rransactions 

500 cus1omers 1000 fn­
voiceson360Kdlsk 

ONLY System Requirements 

$99.95 each 2 disk drives 

$150.00 Includes source 80 column screen 

Flex operating s ystem 

Color computer 

Sty lo Software, Inc. 
PO flo"< 916 .J82 C Otleel 
1[)111() FAllS. IDAHO ~2 
!2081 &20-3:110 



ACCESSIBLE APPLICATIONS 

A Mailing Label Printer 
For The Spreadsheet 

Last month we discussed using a 
spreadsheet as a file manager and 
presented the concept of using a 

BASIC program for special printing 
chores that are impossible from the 
spreadsheet itself. I did the program to 
print moiling labels and wonder of 
wonders, it works. 

The idea of writing programs for 
special manipulation of data riles is as 
old as computers. In recent years. 
specioJized software for mony of these 
tasks has reduced the amount of cus­
tomizing the user needs to do. Still, if 
you ore going to try to stay with gener­
alized utility programs, you need to do 
some programming. It may be done 
using a language provided by the utility 
itSelf, as in Eli1e• File or Vip File. lf you 
know the structure of the database, the 
programming can be done in BASI C or 
any other language. 

Most CoCo spreadsheets can pro­
duce on ASCII disk or sometimes tape 
tile, a file of known otrucwre. When 
choosing the output function in Dyna-

(Richard While has a long background 
wirh microct>mputers ancl specializes in 
BASIC programming. Willi Do11 Doll­
berg. ~~~ Is 1he author of 1he TIMS 
t!a10base ma11agemem program.) 

By Ri chard A. White 
Rainbow Contributing Editor 

r.111r. with ( 0, you are asked for a 
filename, then a stream of number 
codes for the leuers Gust like those that 
might go to a printer) are sent to a file 
on disk or tape. 

To understand how the file might be 
structured, we need to look at how the 
dntn is structured in the spreadsheet. 
Since we are going 10 set up the mailing 
list in a s preadsheet, we can establish the 
suucture preuy much as we need to do 
the job. The specifications include the 
number of fields to usc, what goes into 
each field and how wide the column for 
each field should be. Here is a setup that 
works well for me. 

Width 
Column Conttnts Charaeters 

A ACCOUNT# 25 
B FI RST NAME 16 
c LAST NAME 16 
D ADDRESS I 25 
E ADDRESS 2 25 
F CITY, STATE 20 
G ZIP CODE 10 
H TELEPHONE 12 

The account number can include a 
variety of information and it may or 
may not be printed on the label. A 
membership or subscription cxpirotion 

date is a natural use. but you could also 
code sales activity or other needed data 
into the field. First and last names are 
in separa te fields to make possible 
sorting on the last name within the 
spreadsheet. 

Two address lines allow entry of a 
company name or suite, apartment or 
box numbers along with a street ad­
dress. City and state are grouped in one 
field since mailing sorts are done on ZIP 
codes rather thon city or state. ZlP 
codes are set up so that state and city 
automatically group on a ZrP codesort. 
Note the 10-character ZIP code field, 
which supports the new nine-digil-plus­
dash ZlP codes. The 12-character tele­
phone field acceptS long-distance 
numbers. 

ln making the spreadsheet, the col­
umn widths are set as shown in the 
table. Data is typed into each column 
ns you work across the spreadsheet; you 
move down one row for each new name. 
When you print the spreadsheet, it will 
print preny much as you see it, but if 
your printer supports only 80 characters 
per line, the lines will wrap a.round and 
mess things up. Even if condensed type 
is used on an 8~-inch wide printer, you 
can only print 132 characters per line 
and wrap around still occurs because 
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the spreadsheet sends the full 149-
charaotcr line when your range includes 
the full eight fields. 

Printing mailing labels is somcwhac 
different. since to prim a label we need 
to find a name and print it on one line, 
find an associated address and print ic 
on the next line and so on. 

When making an ASCJl file from a 
spreadsheet. make the range wide 
enough to include all eighc fields and as 
many n:oords as you wam to princ. The 
spreadsheet saves each row or record ac 
a time wich a carriage return afcer each. 
BASIC loads each of these re<>ords as a 
whole into the string variable. The 
empty parts of each field are filled with 
spaces, so the record loaded by BASIC 
is the run 149-<:haracters long. 

Figure I diagrams the record with 
periods subscituted in the spaces for 
cla rity. For example, the Fl RST 
NAME field starts at byte 26 of the 
record and goes to byte 41. Each field 

to PCL£AR l, clears 5,000 byres of string 
space. tbcn jumps to Line 2000 co check 
on tape or disk and sec princer Baud race 
in Line 2005. I run nc 9600 Baud co a 
serinl/ parollel interface, so I have POKE 
150 , l in the program. Change that as 
necessary to fi t your printer. 

In Line IOO,Iield size daca is read into 
che CR(X) nrrny. Firsc . Lhe program 
reads A$ and then CR(X) in a fOR 

the INI<E\'s subroutine in Line I, which 
gets your response, changes any lower­
case character co uppercase. 

Lines 150 nnd I 55 lind our if you want 
the account number or telephone 
number printed. Because only six lines 
fie on a one-inch label and we should 
have a blank line between name blocks, 
eicher the accou nc or the telephone 
numbers can be printed, but not both. 

2020 DATA ACCOUNT~.25 , 1ST NAME,lS, LAST NAME.lS, 
AOORESS1.2S.ADDRESS2. 2S.CtT\'/ST,20,ZIP,10. 
TELEPHONE.l2 

- . - TO . • . NEXl loop. The daca 
in AS is essentially thrown away. We 
can see why by looking at Line 2020. 

Note the data pairs. for example, 
ACCOUNT#,25. This documents a 
field name and its associa ted field 
width. Should you decide you need 35 
characters in the account field. sec up 
chc sprcadsheec accord ingly, chen 

The account informntion is princcd 
above the address data, whi le the cele­
pbone number princs below. 

" The idea of fields starti11,g at a specific by te of a 
record arld u11ing the next certa.in specified 
number of by tes is central t~ most computerized 
data handling." 

In Line 160, an end-of-file cesc, EOF 
(I), is made on che input file. In 165, we 
get a record and test it to see if it 
contains a full record. If LEN(AS)<2. 
the record is defective in some way and 
an error will occur when the program 
tries co use the record. Unless you make 
a range mistake in saving your ASCII 
file. all spreadshcet·produced records 
should be right. The same cannot be 
said for files produced in other ways. 

From Line 170. che program takes the 
record aparc and prints the label. Line 
170 prints the ACCOUNT II if re­
quested. in cbe record occupies a specific portion 

ofche record just as ic did in the spread­
sheet. Knowing just where each field 
stares and stops lets us write BASIC 
statemcncs that return a particular field 
from che record . We do some calcula­
tions and know exactly at what charac­
ter in the string each field begins, or 
better still, let BASIC do the calculating. 

The idea of fields starling ala specific 
byte of a record and using the next 
certaan specified number of byres is 
cen tral 10 mosc computerized data 
handling. For the mosc part , BASIC 
manages variables so the need to specify 
rield and rec:ord sil.CS is not required, 
and programmers can deal many times 
wiclt variables of variable length. Only 
when a direct access lile is used does the 
programmer need 10 size fields nnd 
records. Since a.ll spreadsheecs and most 
lile managers work with fixed length 
fields, any program that deals with 
output from one of these utilicies will 
need co deal with fixed length fields. 

The program in Listing I princs one­
across. one-inch high labels on contin­
uous label stock. It sends irs output to 
a princer, or io a file for Iacer use, 
perhaps with a mail-merge program to 
print personalized form leners. 

Firsc, the program goes 10 Line 10100 
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change che 25 to 35 in Line 1000 and the 
progrum will properly princ your labels. 

Lines 105 to 140 ask for informacion 
on ntes to be used and open these. 
Where there is n choice, like pRINTER, 
tA PE or diSK. press che lcner corres­
ponding co che ou1puc desired . The 
om put to a cape or disk file might befed 
inco a word processor to generate a 
rosccr. Beller scill. you might write 
onot her BASIC program to produce the 
roster in exactly the format you need 
directly to the princer.lc docs not matter 
if you are set for uppercase or not, since 

In Line 175, the variable WSS. for 
working string. is used here in conjunc­
tion wich subroutine 20. Data is drawn 
from the record and put into WSS. 
Remember how we puc first and lase 
names into di(fercnt fields? Now we 
must combine the contentS of the two 
fields. but first, any spaces tacked onto 
the end of the firs! name co fill out the 
field OIUSt be stripped orr. Subroucine 
20 does thaL. 

This subroutine keeps looping nnd 
dropping one righc space from WSS as 

Figure 1: Diagrarn or lhe record (wltb ~riods 
~ubstlluced for spaces for clarity). 

ACCOUNT 
1 

........... ... .... FIRST 
J 2 3 
0 0 0 

NAME •••..• L.AST 
4 
0 

NA~1E 
5 
0 

••••••• ADDRESS 1 ................ ADDRESS 2 ........ . 
5 6 7 8 9 I 
1 0 0 0 0 0 

0 

.. .. ... CITY, STATE •••••• , •• Zl P CODE .• TELEPHONE • •• 
1 1 1 I 1 1 
0 I 2 3 4 4 
J Ill 0 0 0 9 



long as the right character remains a 
space. If the field ts empty, that is, 
contains only spaces, Line 20 will find 
that and return with L=O. We will use 
this later. 

ln Line 180. a separating space and 
the last name arc added to the string and 
the line is printed. 

incremented und used to print compen­
sating blank lines at the bouom of the 
label. Line 205 concatenates the city and 
state field with the Z l P code field, has 
them printed on one line and cau~es the 
telephone number to be printed if that 
option is chosen. 

for tailoring spreadsheet printouts. A 
prime tool has always beeu to use a 
word processor or tex t editor on a 
spreadsheet ASCII output file. This is 
particularly good if the output file is 
clo~e to what you want the finul report 
to loo k like. Ho wever, converling a 
s preads heet listing to Iobel format in a 
text editor is too much hard work, but 
it•s the type of work computers ore 
meant to do. 0 

Lines 185-200 deal with ADDRESS 
I a nd ADDRESS 2 fields. Subroutine 
20 determines if a field is empty. Ir so, 
it is not printed. but the variable EX is 

The progrum i~ fairly short. Its logic 
is possibly more challenging than the 
RASt C involved for th ose with some 
experience in programming. 

This approach gives you another tool 

The lis ting: MF\ILLABL 

,0 GOT01,019J9J 

~ 
125 ..... . 163 
180 ...•. . . 88 
END .... . 250 

1 I$=INKEY$ : IFI$=1111THEN1ELSE:IFA 
SC(I$)>96THENI$=CHR$(ASCI(I$)-32 
: RETURN ELSE RETURN 
29) L=LEN (l~S$): !FRIGHT$ (WS$, 1) = 11 

"THENIFL-1=,0THENL=jl : RETURNELSE \¥ 
S$=LEFT$ (liS$, L-1) :GOT02,0ELSERETU 
RN 
1jl,0 CLS :FORX=l.T08 :READA$: READCR( 
X) :NEXT : PRINTTAB ( 5) "RAINBOW LASE 
L PRINTER" , TAB(6) "BY RICHARD A. 
IVHITE" 
1jl5 PRINT@13,0, 11 SEND FILE TO : II, I I 

II pRINTER",,,," tAPE",,,, 
11~ IFDK=1TBENPRINT" diSK",,, I : 

GOSUB1 : IFI$=11 P11THEND0=- 2:D0$=11 P 
RINTER ":ELSEIFI$=11T11THENDO=-l.:D 
0$= 11 TAPE 11 : ELSEIFI$="D"THEN00=1 
:D0$=11 DISK 11 ELSE1,0,0 
115 PRINT@13,0, "GET FILE FROM: II, I 

, 11 tAPE",,,, 
12,0 IFDK=1THENPRINT11 diSK", , , I 

:PRINTSTRING$(128 ,32) : GOSUB1:IFI 
$="T"THENOI=-1 : DI$=" TAPE "ELSEI 
FI$=11 D"THENDI=1 : DI$=" DISK "ELSE 
115 
125 PRINT@128,STRING$(25~,32):PR 
INT@13,0, 11 ENTER INPUT"DI$"FILENAH 
E",,,:PRINT" ";: LINEINPUTFI$:IF 
DI=-1ANDLEN(FI$)>8THEN125ELSEIFD 
I=1ANDLEN(FI$)>12THEN125 
13,0 PRINT:PRINT" OPENING"DI$ "FI 
LE "FI$: 0PEN"I " ,#DI,FI$:IFD0=-2T 
HEN15jl 
135 PRINT@128,STRING$(25jl,32):PR 
INT@139J, 11 ENTER OUTPUT"D0$11 FILENA 
ME",,,:LINEINPUTFI$:IFDO=-lANDLE 
N(FI$)>8THEN125ELSEIFDO=lANDLEN( 
FI$)>12THEN135 
14,0 PRINT:PRINT" OPENING"D0$"FI 

LE 11FI$:0PEN11 I 11 ,#DO,FI$ 
15~ PRINT@13~,STRING$(25~,32) :PR 
INT@l3jl, "PRINT ACCOUNT FIELD Y/A 
NY?":GOSUB1 : IFI$=11 Y11THEN AC=1:PR 
INT" PRINTING ACCOUNT FIELD.",, 
, : ELSEAC=~ 
155 IFAC<lTHENPRINT : PRINT" PRIN 
T TELEPHONE Y/ANY? ": GOSUB1:IFI$= 
"Y"THENTL=1:PRINT11 PRINTING TEL 
EPHONE"ELSETL=jl 
16jl IFEOF(DI)THENCLOSE:PRINT:PRI 
NT" COMPLETE": SOUND 1jljl, 1~.0 : END 
165 LINEINPUT#DI,A$:IFLEN(A$)<2 
THEN165 
167 IFAC=jlANDTL=jJTHENPRINT#DO," 
II 

17.0 PRINT#DO," ": CT=CR(1)+1:IFAC 
=1THENPRINT#DO,LEFT$(A$,CR(1)) 
175 WS$=MID$(A$,CT,CR(2)):GOSUB2 
jJ : CT=CT+CR ( 2) 
18,0 PRINT#DO,\~S$+ 11 "+MID$(A$,CT, 
CR(3)) :CT=CT+CR(3) 
185 WS$=MID$(A$,CT,CR(4)):GOSUB2 
,0 : CT=CT+CR ( 4) 
19,0 IFL>,0 THEN PRINT#DO, \~S$ELSEE 
X=EX+1 
195 WS$=MID$(A$,CT,CR(5)):GOSUB2 
,0 : CT=CT+CR( 5) 
2,0~ IFL>jl THENPRINT#DO,WS$ELSEEX 
=EX+1 
2jl5 PRINT#-2,MIO$(A$,CT,CR(6)+CR 
(7)):CT=CR(6)+CR(7):IFTL=lTHENPR 
INT#DO , MID$(A$,CT,CR(8)) 
21jl IFEX>jJTHENPRINT~D0, 11 ":EX=EX 
-1:GOT021jl 
22jl GOT016,0 
2jl,0.0 DK=PEEK(&H15F):IFDK=1960RDK 
=197 THENDK=1ELSEDK=-l 
2jljl5 POKE15jl,1 : REM PRINTER BAUD 
RATE POKE . SET FOR YOUR PRINTER. 
2jl1,0 GOT01jl~ 
2~2,0 DATA ACCOUNT#,25,1ST NAHE,l. 
6,LAST NAME,l.6,ADDRESS1,25,ADDRE 
SS2,25,CITY/ST,2jl,ZIP,1,0,TELEPHO 
NE,l2 
1~1.0jl PCLEAR1:CLEAR5~~jl : GOT02~~,0 

= 
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The Letter Box 
Printer Buffer 
Part 2 

By Dennis Kitsz 
Rainbow Contributing Editor 

Some say I take too long, talking 
mumbo-jumbo theory; let's build 
the project! Nevertheless, the 

construction of The Letter Box printer 
buffer must come later. Understanding 
bow this reasonably elaborate elec­
tronic device works is crucial to getting 
it to work at all. 

As compu ter hardware becomes 
more commonplace, terms such as 
DRA M (Dynamic Ra ndom-Access 
Memory), access time and bus architec­
ture arc often heard. However. these 
concepts are no better understood now 
than they were several years ago. The 
concepts arc si m pie and basic. even 
tedious - thC)' are like the staff, clefs, 
notehends, stems, beams, barlines and 
accidcntals of music notation. There is 
nn important difference between vague­
ly recogni2ing them and being able to 
use them. 

This month. I will explain thestraight­
forward task of hooking The Leucr Box 
microprocessing unit (M PU) to a bank 
of memory. In simplest block-graphic 
terms, the hookup is shown in Figure I. 

(Dmnis Bathor)' Kits: is a ~ompastr, 
so[twtlre author and an t)lectronic da· 
signer. His computer carur began in 
1977 after paying Ius dues as a librarian. 
truck driver and graplucs designer.) 
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Building Blocks 
r h1s simplistic view cat\ be expanoea. 

Quick Review # I: 
• Memory is made up of individual 
storage cells. Each cell is capable of 
holding a single btnary digit (bit) of 
information. This information is data. 
Data moves between microprocessor 
and memory via the data bus, a wire 
pathway. 

" Microprocessors speak 
in 'words' of data, front 
four bits to 32 bits. An 
eig ht-bit 'I.VOrd is a 
by te. " 

• Each memory cell is electronically 
numbered so its data can be located. 
This number is the uddr••·•· Tite micro­
processor provides the address to the 
memory via the address bus, anoiher 
wire patbwoy. 

Figure 2 is a more accurate depiction. 
There arc two enhancements in this 
figure. First, the data pnth is shown with 
a double-headed arrow- nowing both 

to and from the microprocessor: the 
data bus ts bidire~tlonal. How do you 
know which way datil moves? The 
daUI 's address is provided only by the 
microprocessor, so the arrow for the 
address path points in one direction. 

T he second enhancement shows the 
data and address buses not ns single 
lines, but as wide arrows; this indicates 
the buses consist of several connections. 
not just one wire. (Question: How many 
conneCtions a re there?) 

The MPU used in The Letter Box is 
the 6803, desc ribed as an eight-bit 
microprocessor ihat can address 64K of 
memory. That brings up Quick Review 
112: 

• Microprocessors speak in -words'' of 
data, from four bits to 32 bits. An eight­
bit word is o byte. 
• In scientific terms, ·K' is 1.000. In 
computer terms, • K' is 1,024 (2 to the 
lOth power). 
• When a microprocessor wan ts to 
receive Information from memory, the 
process is called reading or a read. 
When an M PU wants to store informa­
tion. the process is called writing or o 
write. 

Use that additional information with 
Figure J to get a refined view of the 
hookup between the 6803 microproces-



sor and memory. You can see the data 
bus shown as eight bits (a byte) and the 
address bus shown as 16 bits. In addi­
tion, the MPU is described as an "eight­
bit MPU, 64K address space." 

The memory is identified as "64K x 
8." "64K" is 64 computer K's for a total 
of 65536 memory locations, and "x 8" 
(read this "by eight '1 means each mem­
ory location must be the size or the 
MPU's data word (one byte). The total 
number of bits is 524,288, organi1.ed as 
64K x 8. 

Figur~ I An unrevealing wny or 
showing a microprocessing untt 
(MPU) joined to memory. 

MPU MEMORY 

Finally, an additional connection is 
shown; it is identified -R/ W" (read/ 
write). This connection informs the 
memory that the MP U wants to read 
(receive) or write (store) information a t 
a given address. 

What do you know so far about the 
operation'/ Two things: You know that 
to read (receive) a byte of data the MPU 
sends its address on the address bus. 
followed by a read signal; data from 
that address nows on the data bus from 
the memory into the MPU. You also 

Figure 2 MP U and memory ex-
change data; the MPU always 
controls the address information. 

MPU MEMORY 

ADDRESS 

Figure 3 Detailed look describes M PU and memory siles, and shows width 
of data and address buses. Read/write (R/ V." line is also shown in place. 

... 
DATA (8 LINES) " / 

8·BIT ' y 

MPU MEMORY (64K 
A DDRESS 

~ 
~I( . 8 

SPACE) 
ADDRESS (18 LINI:S) / • 

RJW 

Figure 4 Pinouts of (a) the 6803 MPU and (b) a 64K DRAM. Note multi­
plexed data/ address bus of the 6803 MP U. 

.. . 
~ · .. ~ .. 

........ • .. .. . v ...... ... • • .\ ... 
"' .... .. " ...... .. . • .. , ... 6603 .... 
•• MPU 

.. .. .. ... . .. .. ... • .. ' .. .. ... . •• ... . • . .. 
.fl •• ,, ... " » ... ... .. ..... .. .. , ...... ·-· • • 

know that to write (store) a byte of data 
the MPU sends 1hc storage address on 
the add ress bus and the data on the data 
bus, followed by a write signal; data 
flows from the MPU into memory at 
that address. 

Knowing all this. are you now ready 
to wire MPU and memory together'/ 
Before answering, look at Figure 4, 
which shows some of the connection 
points (pins) of the 6803 M PU and of 
a64 K DRAM. 

Trouble, right? The M PU has the 
data bus on the same pins as half the 
address bus (pins 30-37). And the 
DRAM has only half an address bus. 
just one data-in and one data-out pin, 
plus some mysterious connections la­
beled CAS and RAS. 

The data bus shares pin connections 
with the address bus in order to make 
room for other functions on the 6803's 
40-pin plastic housing. This is called a 
multiplexed bus. Separating the data 
from the address isn\ hard; timing is 
everything. 

According to the 6803 specification 
for these pins, the address appears first, 
followed by the data. Look at Pin 39. 
Before the address bus changes to a data 
bus, Pin 39 travels from high (logic one) 
to low (logic zero). Pin 39 is labeled AS 
(Address Strobe) and its purpose is to 
control an external component that can 
grab the address and hold it steady after 
the address bus changes tO a data bus. 

The component is called a l01ch; the 
process is known as demultiplexing. 
Figure 5 sketches how it fits into the 
overall picture presented so far . 

Figure 6 is a graph of the address 
demultip lexing sequence. First, the 
M PU places a valid address on the bus, 
pins 22-37 (Figures 6a and 6b). Notice 
that. by tradition, this graph shows the 
bus going high (logic one) and low (log.ic 
zero}; since there arc 16 address lines 
that could each be going high or low. 
both directions are convent ionally 
drawn . 

Shonly after the address has become 
valid (stable enough to usc), address 
strobe AS goes from high to low (Figure 
6c), permiuing addresses 0-7 to be 
locked into an external latch (Figure 
6d}. After that latching process is com­
plete, pins 30-37 become a data bus 
(Figure 6a) . 

The hookup process is about to jump 
one level of complexity, so look again 
at the memory device shown in Figure 
4. This is a 64K DR.AM, yet it only 
contains addresses0-7 and a single data­
in/ data-out pair. Why? 
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The second question's answer firsL 
This is a 64K xI DRAM - one bit wide 
by 65,536 bits long; in effect, it is one· 
eighth of a byte. The ref ore, you need 
eight of these memory devices for the 
full64K x 8 system required by the 6S03 
M PU. With this knowledge, you can 
refine the picture a tittle more: Look at 
the result in Figure 7. 

Everything is still there, but with 
some changes. There is the demulti · 
plexed address/ data bus and the read/ 
write line, but now there are also eight 
memory devices. The data line for ucb 
memory bas to be hooked into a data­
in/ data-out pair, and the 16 address 
lines have to be funneled into those 
eight address connections on the memo­
ries. 

The memory diagram only shows 
address "AO"·"A7." but there really 
must be 16 address lines for this to be 
a 64K memory. AO through A7, then, 
are simply convenience names for these 
pins, wh.ich are actually shared address 
connections. AO is in reality A Of AS, A I 
is AI / A9, and so on, up to A7, which 
is A 1/ A 15. Like the 6803 MPU itSelf, 
the dynomic memory also has multi· 
plexed connections! The "funneling 
down" process is called multiplexing. 

Recall demultiplexing the address 
and data lines from the 6803. A special 
signal - the address strobe AS - was 
used to identify and latch the address 
before the data appeared. Now turn to 
the DRAM diagram (Figure 4). 

Here, too, there must be signals that 
identify and latch information, and 
there are. Pin 4 is marked RAS and Pin 
15 is marked CAS. RAS means " Row 
Address Strobe," a stgnalthat tells the 
memory: "The information now present 
on the address bus is the low half, AO· 

A7. To ke it." CAS means "Column 
Address Strobe," informing the mem­
ory: "The information now prcse.nt on 
the address bus is the high half, AS· A 15. 
Take it." 

The challenge to the designer of a 
computer using DRAM is to provide 
the RAS and CAS signals to the mem-

ory and to multiplex the 16-line address 
bus into two halves, offered sequentially 
to the memory in synchronization with 
RAS and CAS. 

111 begin with the multiple~ting. Fig­
ure S shows an ideal multiplexer. A 
complete 16-bit address bus goes into 
the left side and multiplexed bus comes 

Figure S Address strobe AS is required to latch low order eight bit-s of 
data from the 6S03 MPU; the full address bus reaches the memory. 

D/AO·D/A7 DATA/AODRESS DATA 0.7 

r--
'-- l 

5803 A MEMORY 

MPU T AOORESS0•7 c 
H ADDRESS 8·15 

AS 
-,--

ADDRESS 8·15 

RJW I 

Figure 6 Address strobe AS occurs after AO-A 7 are stable, but before DO­
D7 appear on the same bus. 

• 
,.oddreu b8comea "nnld" ,. - b8comea "volld" 

( =x=HIGH (LOGIC ZI!RO) 

/' lddrou becomn "valid" LOW (LOGIC ZI:IIO) 

a M•U ------{ 

"'"u.,. '------------

c 
,1" lddren 11to1Mt gou low 

,..;~ ---------\\ to latch eddreu 

D U.Al' ----------{ 

.utet&tiiJ" '--------

Figure 7 64K DRAMs bave only eight address lines, requiring an elec-
Ironic '•funnel" for the 16 address lines from theM PU. 
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out the right. The line marked "control" 
either permits AO-A 7 or AS-A 15 to pass 
through. 

ln the real world, a single 16-line to 
8-line multiplexer such as this doesn't 
exist. Instead, two 8-line to 4-line 
multiplexers are used in tandem. The 
diagram of one such 8-line to 4-line 
multiplexer (type 74LSI57) is shown in 
Figure 9. 

Now this multiplexer "funnel" can be 
dropped into the system being devel­
oped. Take a look at Figure 10, which 
shows the 74LSI57 multiplexers in­
serted in the diagram. The 16 address 
lines Oow into the multipl.exers and 
eight multiplexed lines flow out to the 
memories. 

The catch is this: Where can the three 
necessary signals (RAS, CAS and the 

Flcure 8 !deal - but nonexistent - multjplcxcr bas 16 lines in and eight 
lines out, switched by a control line. 

•• •• .. 
•• •• .. 
•• .. 

A6(4t 
A.1/AJ 

<UU Al/410 MUt..TIH.!XlD IUS W,t.U lUI . ., ... , .. 
AlfAtl .. AI/AU .. A71A1S. ... ... ... ... ... ... 

CONT,.Ol 

Fiaure 10 74LS1 57s arc inserted into the system, funneling the I 6 add ress 
lines inro the eight-address DRAMs. Signals RAS and CAS are as yet un­
detcrmjned. 

AD0·7 -

- A0-7 A0-3 
L M 

6803 A u MPU T X 

multiplexer switching signal) be de­
rived? Before auempiing that, it's im­
perative to know in what order these 
signals musi appear to be useful. 

Look a t Figure I L The add ress 
strobe AS is shown to remind you that 
AS must already have happened before 
the address bus is complete and ready 
to use. Next, to provide the low half of 
th dd (AO A7) h e a ress . to t e memory, 

Flcure 9 Read multiplexer type 
74LSJS7 bas eight lines in and 
four lines out. Two arc used to 
multiplex a 16-linc address bus • 

INPUTS OUTPUTS 

2 
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5 .A2 
11 

A3 • Yl 14 ... _7 __ 
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74LS157 

1 
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I I 
OJN OOUT --

I 
c 

~ 
H AB-11 MUX AQ-3 

AS MUX A4-7 

A8-15 A8-15 .---
- --

A4-7 _?.] 1_ 
RtW M f"s CAS 

u 
X 

1 • 
EIGHT64K 

DRAMs 
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Figure JJ Row address stobe RAS occurs first, then MUX switches the 
multiplexer and column nddress st robe CAS finishes the timing. 

AS Mdre&.l sUO be ftMII'II 
•ddft ll but It ~1114"' 

/ 

l.-.s ......... ... 

\ MUX oWII<h ..... lllpiU<< 

Figure ll In a basic 6803 MPU system. only the master clock. the 'E' 
clock (produced by the MPU). and the address strobe AS (produced by 
the MPU) are available. 

MAST£R u 
CLOCK 

e 
OUTPUT -"I 

A$-'--_j~;====~ 

Figure 13 Final timi11g signals are provided by four flip-flops. Provided 
are RAS, M UX. CAS and a write enable pulse, WP. 

.... ., ... 

RAS appears. Wben tbnt is finished, the 
multiplexer has to pass the second huff 
of the addresses through: n signal - 1 
call it MUX- switches the multiplexer. 
After that is complete, the final signal 
CAS informs the memory that the 
upper half of the address (AS-A IS) is 
present. 

Where does this complex strcam of 
signals come (rom? Figure 12 shows 
what"s available: a master clock (from 
the crystal oscillator that runs the 
MPU). the 'E' clock (an output from the 
MPU. Pin 40, which is one-quarter the 
master clock), and AS (the address 
strobe, occurring when the 'E' clock is 
low). Using this timing, the knowledge 
that memory activity must always occur 
when the ·E• clock is high, plus four nip· 
Oops, I arrived at the timing circuit 
shown in Figure 13. 

I'm making a bigjump here with little 
expl:onation. But take some time with 
the diagram; there isn't space here to 
pursue details of the timing. With the 
background I've outlined. my produc­
tion of the needed timing signals should 
become clear. 

Next time: Memory mapping. adding 
RO M and using the 6803 MPU. 0 

... TOll" 

"'" 
TO 

f 'I.SU' • 
ro TO IIAW w r ... , 
• ''lrH" 

~ --------------, 

TllltUNO ~ ----------------~ 

... ----------------~==~~-----
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CARRY THE RAINBOW 

The retail stores listed below carry THE RAINBOW on a regular basis and may 
have other products or interest to Tandy Color Computer users. We suggest you 
patronize those In your area. 

Joii!IN<W 
(0',4!1Ntdl! 
~tnollodc 

CAUfOIIHIA 
Cf'UoV.IO 
Cllrl.lt ~tl -ecqo., 

"""" -..,., ....... -. ........... ""' -..,.,.,.._ ,..._ 
lOI~ 

~IOI'IOIOtv ...,,.,_" 
Palo Alto -""""'-_ ..... 
Scul!>oolo _,.., 
~ 

COtOOADO 

""""' ~ 
~'9 -"""­W\14.1~-

CON~ 
_, 
~~ 
Ylimlng'oo 

llOIIIDA 

""""""""' c­eocoa 

"""" ,.~. -

Vl>.oglwo--9>00 ..,.,.._.....,Co 
RU -_, ..... 
lht-lluk --Salt'...o• Oy 
II&.VSound 
~~~n: 
$~ e.eteeH~ea 

""""" -.,., t-.1ly Dl••b.to• 
~ .. -~ w.c. ........... 
=..~. 
\Y~~Q ,..,. __ 
......... Inc. ,.,_._..,. 
llwCamou• ­
""""'-­~ ........... -­~·t ..... s.lne 

li:"' ........ ~~ Comf>ul .... _ 

....... """""""' _ _... 

~­-I>OCC:C. """._...,, ""'' _o, 
Compu!"!r Serv d DortittV 

""-C<> Mofold ffeo.1 SlCnd 
Narnv Inc -the ,Srrd Ef Shop 

254 THE RAINBOW NIWomber 11185 

........... 
SI.!ON>nc _.. 
rcccao 

IDAHO lilac:-• 
"""""* """·­tWHOI.$ ....... -· ~ 

-·­~-co 
1(001 -SN>ct ---~ >c!Ona--­t.U11n.Muslc: Raoo9'10Qk 

-._ .... --ilo ......... , ·­IC1f<A ao­
""""" .,).,not,on Otv ·-· ......... 
IINIIIQIV -=::..o , ......... 
== """""' Pllocotan 

LOUIJIANA 
lla1on i0Juge 
~ 
Gn>t .... ....... -WOlMXIO 

MAS$ACHUSUIS -o. • .....,. --... ~ ......... 
l,tt'oih:lo 

~ 
MICHIQAH 

... ... -........... -""""""" """"" ...,, =---........ Ml. CiotnOfll 

fkl<ll>eQOI\ 
Ol<omal 
Owollo 

""'"' r:;,t -~001< s. ...... -"'""""' -·· 1-­.. _ 
M .. NUOTA =··· 
M ......... g: 
M....,..t 

~""' ....... c., 
lCII\I'.A•Ie 

""""""' 

5:810051010 Cl Gf<lnodO. !lrC 
-ecmoutoo-C<Int« 

AaV\TV&--
t.kJwelf COOOSvtlemt 
;u--. 
.A..d.oHI.I.1 



St IA>ub _,_...., 
Nlt#O ~ £ntetpn:~ea ~ c:oaox. SIQhl a Sound 

~ .. - '""""'" t.orrv'JS!OIOOShoo """""' .,..., ~---Sc:lt'~c.nt-cr -ot>uoQ 
,,. __ --Coo>o< -·- ::,~eo ~-"'"'"'"'"" .._.,.,eo., llt!oiedl ... ·- ~ sra:• 

~~ """""'tr'l"' O'VSottw!lreCantOI o"~ ""'"-6 rv 
lhe Con"J)IolfDI' CclltOI 

,.,..,., ro.a... ""O!yCdo< a.Soo.rd - .. --- f1 """"""" 101-....o.y - -... ""'"'-...,. --"'"""' 
_,_, 

Pkl<ncril ... Pl1 COtro.t!Gt A sott.oo -""- ""'-'"' !<~· 
_..... ~M..on~tn Cocl>o rho Slol.o Hut 

~~ ··~ So!lwO!oCOina< Goondo 
,._ Elodoonb ~- tho OoMo C4lm\ Co C..'oe fhot 8oclt tCidc 

1M""""""' !loa<lol ... - -- \la1N)m~P,Y .SeMoe HlW-· Vet< lheCornciJtwCCW\ItM ctYorlf """"" locnoic& 1Vlld ................ &VN80o:-Shad< -ISIMO 
.....,., LaSS.eiOO 

~ ~11\~- - SclhoO• CottnlebOn 
._ fOI Rno Tl/ 

'loiG&llJbonDn -NowsCCip. l,edo.c ~-SI>oc·-... --- -SOUIH CMOUNA l-.. .. 

~--Cecbkncb ""-~ .. ·- Chao'oltonHl> ~~ ..... -~~~-· •s""""ceno"' 
--~Co ~ ShOCk JI.»>CCI~tci StCtO$ Chenyltll -OIY ,....,Hoca II'OOOioonCooxm!ion -a... """'""'a :m' .,.... McfoWc6cJP 

- -01v -·# GolO o;,,o!Dutk'Q ....._ .. Meta Ccn SOtfwate Ceruer 
l"""""' =~-

"'- Ao""'<ft- Ro<llloor cc~~ncr 'loW - ,_., .. "'--
OO(JI\I 

$!- . . ...._ 
'""""""" Sclt"""'d'Y Chotl-

""""""" - Co. - ...__ 
Mclilt~OIM"' -OIY -..,., HIQI*rel- 10001 -~Sound 
_, 

OCr.'O'J ElOd Rod0$1'WX:le "'-"'" -Newt Co. =--- Dctrt~IO 

~~ -cyy ""' &tho~ .. Co. """OCIOI! VormOon U<L -.StaT ... """""" Comput• c.n· .. ...,,_ RadooShadt ~ - ..... Olv $oft ...... he. 
HlWM&XJCO Nasrt ... ta =~:Cop tarliSH COlUMIIA ... ._ NewHon.:orw~l1lf.$vt~llfN - Oomoulol - kat-\\'-' EN~a - o.•;al' tlt'C:ttonla ~ Ill$~ t::I:One""""'""" [tXAS CN\t ...... Ooao<esi'oo' .. dtho&>m (lg.n lllo-- Ccun....,. 8olll>oclo6 fol 
-'1001( 

,,._ RA tloc:t!O'\G 
-~ ... =ogiob ... ""'oo-~Inc. -·- l'l.S!......, ~~on-. 

Sou""""~-Co.~ HcMIOII Mldo5oll01ona l~'fllth ~Soundc.,t .. ,.,_ -" oanoo Non~ &edt, a N~:JtNt ....... """''-"--- GAWen &I Co. """' 
..,..... .... _ 

N- -.Ooot>u ... 
-O'V ....... - UTAH =:;:'"' ~~ Mt ICoOO -.o.. = --_ . .,., _a,--.so,..,.,.,.. ~dlv v.e- oo ...... Cd-- W!GIHIA 

.,..............,._ 
fcsl(lrtl Nct~ono 

,_ 
Gool'ldCO'IIIOi-1-J/ - Ooe'IIOnb Mcrtori'IO Wl!laff1:I;Loto --~PC« ~Pon Nn ' 1) - 1.0 Cotro.l'on 
50 Wolf< lllcM'oond -City MNII!OOf< 
V.'<tla rrooo Cot40f '2 WA$HINGTON 

lhO ... Joel' SO'ol 6-~ 
f<p 5loct ......., MaunrLOb 

.....,,.., J&J-Uti 
tc1o l'4o.M Boc::lb1cro ,..,.,. E""""" Ooomutor s..- -II\IHS'OIQ( 
........ _-Shop """""' Calollolr4 """"""' ConaGan Cclout eav..c!lon 

""""'""""" ......... ;..;jQ,( .. ~.~.-... 

~-"""'"""" loooma ~ .... ., .. --· ~O'V So.M • \/loon 
-S\'11 .......... Vtt:$1 YIIGIHIA H<NASCOfJA 
Waldon- IU\Itrg ... 

...... _ 
"'""""'"' --\VOrid \VI:» Modlo $tNICOt :.:e~ -T- - ............... 

N 'Wb~e Plaft -Olv Ston'J Soc!"onicl & AOCIIo Stiacic 

l'lo"""'' MtOilidoi::olt<~·or~ """'- ~t-ens.llO OHtAII<O - .. -G<oon Po:r-., --- ........ ~COtf'OJ.tOf'$1)1\r(;0 

'M:IN:I W,c» Ho'\14 ~Of<SIH ...- G.rs~ 

'NOOCIOo«< .___ =- _ .... lod_ -....,..., ~'ohiOO'I'*"'t.'D -..-"Of!H CAIDUHA ~~-·- Cocnane -Sauna - "'"<>- ~ lloo:-El .. Er- NEl'COM 
- .. !Nick 

.... , ... ,_ 00-g: ..... -c.roo-~eo.,- Booi<Od!fcOd = T .M. Ccmpuloos _ .. 
&ooi<Od&c•cn NatiOnal~ Co~ Uo. -·- --- &l. c;miOrino SoTcko -~ S!-- ~c:-.cw- t)W d WtCCI'IN\ Daolch:lo -- -fol H"""' C'-"Co><rb WYOMING S1- """"'-SOul>cJ .......... g llodlo~ c- 1~ Cot'rci.J,Or Sroto QIJIIIe 

"""""' floomrect Rl'ttmm CMI,_ - PnoeS lOlita .._ .. "'" o~dePr8\s.t~Ert ~llAI(OlA ~· Soc:. Do lee: - Cclrnlu!DC hloc:lalos AUS!Wik WICAICitlWAH 
OHIO 

...,...,. -I»<> roa=:ar~ 
Clan!<» Ulliol'!d.,...eool. Ceolo< 

.. _ --- ·- C<tnoo>- Souncl 
Cl"""'""' Oud! - --C..O..CUt u~ Pfde\IICI' Coot CeN., CNUoDk -CoCoCiooo 
Coo>oolon 

.. __ ........ sortwto SIJ~G, =:. W:fle~, .... ._ ........... lki - o.rcu• ........ ,..,R 1M -· _,~ - Pwtt-len! 1M-Shop """"""" 8orTrwloa tOUlid. 'tUI(ON ~et\lcrt I ,W Hc:Qarl & Auodo•e. 1110- t. a K Spom a Mulle ............ ""'&tho"""""'""-- Lok~ h1M)QIIO!dNewf I!IOCb ~ V AS.C-IloaoShac:ic Hfo-0,~ ...,.., ---'<)Oner ~ "'"""""' Edi.O:tl~ 

=~"'"" -- -- P'Uli'10MCO 

.,:,~ ~·City CGmooe -sro:•-... SIO<oo 
so.,,_ -O!V 

W".•N.-.vs Oao- RodoShadr •a : ' 11\ICfSIQtm ...,..,, 
~·~-Shoe:' !«>: ........ ~ ...... ,_ 

- . '""" st-Oi<IMOMA - ......... --.... 
Olofaf'o'ro ............ _ 

Cll\' ·- $t.,....'1 8oolt Slofo 

OlllGOI! - lee't rv a Qodo One Also available at all Coles Bookstores, B. Dalton Bookseller and 
rfHHSl\ VAH"- Waldenbooks stores In the United States and Canada . .AJ•.cnPcwt ~.cnv 

November 1985 THE RAINBOW 255 



ADVERTISER'S INDEX 

We encourage you to patronize ou r advertisers -all of whom support the 
Tandy Color Computer. We will appreciate your mentioning THE RAINBOW when 
you contact these firms. 
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Color Link Inc . .................. 208 
Colorware ................. 41 , 42, 43 
Computer Con tar ................ 159 
Computer leland .............. 88, 89 
Computer Plua ................... . 3 
Computer Syatoma Olatrlbutoro ••••• 94 
Computerware ........ 57, 59, 237, 239 
Compullu, Inc . .............. 25. 257 
Cosmos Computer Servlcea Inc ..... 229 
Cuatom Computer Producta ••••••• 243 
Custom Soltwere Engineering ••••• 185 
Cybomon Technology ............ 64 
Data man International •••••••••••• 185 
Dayton Auocletaa ol 

W. R. Hall, Inc ........... .. . ,. 188 
DEFT Syatema ................... 17 
Delker ••••••••••••••••••••••••• 214 
oe1pn1 ....................... ze, zr 
Derby City Soltwere ............. 153 
Derringer Sol tware •••..••• 22, 23 , 232 
Olamond·S Soltware •• • •••••••••• 193 
Dlocom ......................... 87 
OIGinewa ...................... 175 
Dorsett Educational Syatema •••••• I BC 
Dragon Uaer .................... 230 
DSL Computer Producta ••••• , •• , .231 
OYNA0ALC .................... Hl9 
Dynamic Etactronlca, Inc • ••••••• , . 149 
E. D.C. lnduatrlea ................. 16 
Ell Heftron & Sana, Inc • ••••••••••• 204 
Elite Soltwe,re •••••••••••• 99. 100.101 

!illlJ Call: 
Cindy Shacklolord 
Dlrector, W11t Co•al Office 
12110 Meridian South , Sullo 8 
P.O. Box 73·578 
Puyallup, WA 98373·0578 
(206) 848-7766 

Endicott Computer Tranda ••••••••• 91 
Federal Hill Soltwere • •••••..••••• 183 
For Your Health Soltware ••.•••••• 113 
Four Star Soltwaro •••.•••••••• 20, 199 
Foxflro .................. . ...... 60 
Group Technology ltd ..••.•••••• 196 
Herd Drive Spoclallato •••••••••••• I FC 
Hawkes Roaoarch Services •••••••• 148 
HJL dlv. of Touchstone 

Technology. Inc • ••••••••••• 65, 77 
frank Hogg Laboratory ••• 219, 221 , 223 
Homesoft ...................... 197 
Howard Medical •••••.••••• .. •• 33, 34 
Incentive Sollwaro • .• •••••••••••••• 7 
lnlocom .................... ,JO, 11 
lntel legent Devices •• • •••••••••••• 55 
J & M Syatems ................... BC 
J & A Electron lea ••••.••.••••••••• 38 
O.P. Johnaon ••••••••••••••••••• 240 
Kelly Software Olatrlbutora •• .. •••• 182 
LR Tech ....................... 233 
Mark Data Products •••••• 154, 155, 207 
Metalsoft .......... . .......... . 21 1 
Metri c Industries ................. 14 
MF Eales Soflnood Co .••••••••••• 206 
Mloh Tron ................... 35, 103 
Micro Works. The ... .. ........... 147 
Mlcrocom Sollware ••••••••••••••• 39 
Mlcrotach Consultants Inc •• ••••••• 253 
Mlarowaro System• 

Corporation ............. 210. 227 
Mlcroworld II ........••..•••.•.•• 55 
Mix, Tom Software ••• • ••••••• 160, 161 
Moreton Bay •.•.•.•••.•••••• 144, 145 
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Other Guys Software, Tho •••••••••• 28 
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~ Call: 
Kim Vlnctnl 
Advertlalng Ropreunl•llwe 
The Falaofl Building 
P.O. Box 385 
Prospect, KY 40059 
(502) 228-4492 

Perry Computers ................ 164 
Phoenix BBS .................... 76 
Plcosoll Games •••••• •• ••••••••• 198 
Polygon Co .•••••• ••••••••• ••••• 143 
Dr. Preble's Programs •••••••••••. 130 
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PXE Computing .................. 15 
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Rainbow Gift Subscription ••••••••• 66 
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Spectrum ProJects Inc. 
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Trl-Tech Electronic• •••.••••••••. 203 
Triad Pictures ..•••••••.•••••••..• 9 
True Data Products •••••••••• 118. 119 
lJnlfled Software ...... .. ....... . 232 
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Workbase Data Systems .•• ••••••. 174 
Zellerbach Group, The ••••••••••• 19t 

• Call: 
Jack Garland 
Gerland A11oclatee, Inc. 
10 lnduolrlal Park Road 
Hingham, MA 02043 
(617) 749-5852 
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It's here! 
THE SECOND RAINBOW BOOK OF 

Twenty-four of the most chal lenging Adventure games ever 
compiled await you in this latest offering from The Rainbow 
Bookshelf. Journey through time, l ight World War Ill. win 
the heart of a beautiful and mysterious princess. Experience 
the ti1lllations of the most rugged Adventurer wilho~t ever 
leaving your seat. 

Order The Second Rainbow Book of Adventures and among the 24 program 
listings you'll receive are: 

Yellow Submarine - Meet tile Beetles and attempt to 
outlast the Blue Meanles while enjoying some of the 

Chief Inspector - Who killed B.L. Brown? 
Sir Randolf Returns - The sequelio a favorite from our 
first Adventure book. Fab Four's all-time musical hits. 

Ring Quest - Regain possession of a magical ring and Silverton House - Whore's t.ho money been stashed? 
Time Tripper - Lost in another dimension. save a kingdom. 

lee Prlnceu - Just one glance at this beauty will steal 
your heart. 

Experience other traditional and contemporary challenges: Stowaway, Hero of Lonesome Valley, The Riddle of 
Randomar, Lunar Escape, The Crypt of Ffodnar. Secret Agantt.-~an. Pappy's Gold. Scavenge, Thief of Dlrfoc. World War 
Il l, Dark Castle. Castle of Naurlos, Curse of Karos, Island. African Transference, and Robert's Adventure. 

The Second Rainbow Book of Adventures sells for only $13.951 

THREE BONUS PROGRAMS 
WHEN YOU BUY THE SECOND RAINBOW ADVENTURES TAPE! 
That's nght. You'll receive a total of 27 fantastic Adventures when you get the Second Rainbow 
Adventures tape. The three bonus games are Castle Thuudo. Halls of Dungeon Death, and 
Caves of Kalakh - programs with listings too lengthy to Include In the book. Save yoursell 
hours of typing listings. Load these great Adventures Into your computer and run them! ~ 

The Second Rainbow Adventures Tape Is only $13.95. ~ IL1.U...B 
The tape Is an adjunct and complement to the book. Even if you buy the Second Rainbow 
Adventures Tape, you'll need the book tor the Introductory material and loading Instructions. 

Keep your Rainbow Books hell up-to-datal 
See Page 227 for additional Rainbow Bookshelf offerings. 

0 Please send me 
The Second Rein bow 
Book 01 Adventures 
tor $13.95' 

0 Pleaso send mo lho 
Second Rainbow 
Adventures Tapo 
for $13.95 

The Rainbow Booksnew· 

Name ------------------------------------------------

Address --------------------------------------------

City -------------Stele ___ ZIP----

0 My check In the amount of ------ Is enclosed. 

Please charge to my: 0 VISA 0 MasterCard 0 American Expres.s 

Account Number: Exp. Date:-------

Signature 

Mall to: The Second Rainbow Book of Adventures, The Falsofl Building, 
P.O. Box 385, Prospect, KY 40059 
To order by phone, call: (502) 228-4492 
·Add $1.50 lhlpping end h1ncmno per bOOk Outside tne u.s .. addS~ AllOW 4oo6 weeJ!tt tor delivery 
Ker,tuc~y rufdl!lflla ead 5,. ~Alas ta• tor book 1nd tt.po. In orde.r to hold ctown costa. wa do no1 
brll 

ALL ORDERS PAYABLE ONLY IN U.S. FUNDS. 
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new WDI 773 controller 
hu built-in data 

oeparator & precom~ruatlon 
clreui!f. 

Select ROM 
A orROM B 
whh thit 
ex1rmal 
1witch-no 
n~h) 
unplug 
cun1rolterl 

El'ROM-kct 
64K cleviCII or NEW 

t:ZSK JDOS t.Z. 

Becauoe thov 
fully buffered, 

my 110 linn 
•re more 

do~clable. 

You can u>e thu S.bit parallel pOrt to 
suppnrt a Centronics compatible panUel 

pri.nrrr or a Winchester hard cfri,·~ 

JUMPERS: ]I IN-<>mo h u d scep ..-.. c; OUT-JO rn• he>d llep rate 
}2 IN-oer ial printer; OUT - p>ralld printer 

)um~r defaulu apply only to ]DOS. 

JcJ..J•· \....r DISK CONTROLLER $149 
O ur new ] f D .CP h as redefined the state-of- th e-ar t 
for Color Com pu<er users. Gold con<ac<s and fully 
b uffered 1/0 lines ensure maximum rdlabiHty, and 
<he JFD-CP is plug comparible with bo<h the 
ori,•inal COCO and the COC0-2. 

""uvv JDOS 1.2 
JDOS implements all RS DOS commands, plus 
man y more, including: 
• auto line numbering 
• error trapping 
• baud race selection 
• 0$!9• boot from floppy or hard d rive 
• Memory Mindert-the most ad van ced disk drive 

an alysis system on th e market 
(Dysan d iagnostic d iskette not included) 

DRIVE 0 SYSTEM $289 
Upgrade your Color Computer by adding our nc.u 
JFD-CP disk controller, supercha rged JObs 
opernring sysrem, und a rop quality drive with case 
and power supply: All for on ly $289! C'omes 
complete with cable and man ual. 
Drive 0 System with one sin gle side drive .... . $289 
Drive 0 System with on e double side d ri,•e .... $359 
Dri ve 0,1 System wi th two sin gle side drives .. . $429 
Drive 0,1 Sysrcm with rwo double side drives .. $499 

MEMORY MINDERt 
Memory Minder is a d isk d rive tesr program n ow 
in cluded in JOQS. Used with a Dysan digita l 
diagn ostic disk, Memory Minder allows you to 
check your d rives for .speed , alignment, sensitivity, 
hystcresi~, a.od more! Yo u can actuall y align the_ • 
dri,•cs w hile viewing the graphics on th e screen . 
N o special equipment n eeded! 

DiAG NOSTIC DISKETTES 
508.200: Tests single side dis.k drives .......... $2~ 
508.400: Tests d ouble side dis.k d rives .....••.. $33 

Memory Minder is available on diskette for those 
who don't own a JFD.CP ControUor with JDOS. 
Includes Dvsan diagnosti.c d iskette. 
Single Side Memory Min der Package . . . . . .. . . $79 
Double Side Memory Minder Package ... . .... $99 
•OS19 it • ITrbtettd ttadem.•tk of Mkrow•\·e, Inc. 
tMeftlC)fT Mind«" h • rYJbte:mlu.dcma.rk o( J&M S)'ICf!M lo Inc. 

To order, call (505i 292·4182, or send paym ent wirh 
order to: 

I&M SYSTEMS, LTD. 
1S100.A CENTRAL SE 

ALBUQUERQUE, HEW MEXICO 87123 
505 / 292·41 82 

We acceot Mastu<:ard and V<Sa 

I 


