














































































BR (M-Bus Request) is asscrled by the 
MC88200 to request M-Bus ownership. 

BG (M-Bus Grant) is generated by 
external M-Bus arbitration logic in re­
sponse to a bus request. The MC88200 
recognizes this signal on I y if the M-8 us is 
not busy (BB• signal negated}. 

BA (M-Bus Acknowledge) is asserted 
by the MC88200 when it has received a 
busgrantinresponsetoabus requesl This 
signal allows the MC88200 to accept and 
maintain bus ownership while making 
memory accesses. It is driven active when 
88 is negated. 

BB• (M-Bus Busy) indicates that some 
other M-Bus device is currently the bus 
master; it qualifies the bus grant signal. 
For an MC88200 to become the bus mas­
ter, it must receive a bus grant signal from 
the arbitration logic, and as• must be 
negated (no other device is the M-Bus 
master). 

AB• (M-Bus Arbitration Busy) indi­
cates that one or more M-bus devices arc 
performing a bus request. It is an input to 
the MC88200 that indicates contention for 
bus ownership is taking place. 

MULTIPLE USER OPERATION 

Now that the reader has a brief descrip­
tion of the M-Bus signals, it will make it a 
little easier to follow the discussions con­
cerning the features provided to the user 
by the M-Bus. The M-Bus operation has 
four distinct events that lalce place each 
cycle; bus arbitration, address 
selcction,data movement and status re­
sponse. As mentioned earlier, the bus is a 
multiplexed synchronous bus and all ac­
tions on the bus arc synchronized to the 
rising edge of the clock (refer to figure 8). 
In operations where only one word of in­
formation is transferred, it lalces two clock 
cycles to complele the transaction, but 
transferring information on the bus in 
'block mode', only lalces n+l cloclc cycles 
to complele(in the case of the CMMus, 
'block mode' transfers four words at a 
time). The CMMUs perform all cache 
updates and copyback operations in the 
block mode. Block mode is performed on 
quad-word boundaries, i.e. the first word 
transferred starts at address 
hcx"XXXXXXXO" and ends at 
hex"XXXXXXXC". At the end of each 
address and data transfer, including block: 
transfers, all M-Bus participants place 
their status word onto the bus. This se­
quence of actions lalccs place on every 

cycle that requires access of data. The fol­
lowing discussion will familiarize the 
reader with the actions that lalcc place 
within each major operation on the bus. 

BUS ACCESS 

M-Bus transactions lalce place be­
L ween one bus master and one or more bus 
slaves. Bus mastership is determined 
through arbitration while slaves are deler­
mined by address decode. The arbitration 
signals offered on the M-Bus allow the 
system designer the nexibility lO imple­
menta variety of schemes as long as the 
end result is only one bus maslerbcing en­
abled at a time. The five signals supplied 
for bus arbitration (described earlier in the 
signal descriptions) are used to access the 
M-Bus. These signals work in coordina­
tion with each other to provide efficient 
access and departure on the bus. Below ( 
refer to figure 9) is a simple timing dia­
gram of the inleraction of these signals: 

It is inLCtCsting to note that even though 
theM-Bus allows only one master on the 
bus at a time, slave devices are allowed the 
opponunity at the end of each address or 
data cycle to respond with staws condi­
tions that could potentially cause the cur­
rent bus master to end its tenure and re­
arbitrale for the bus at a taler time. This 

MCE (M-Bus Checker Enable) d e -
termines the operational mode (master/ 
chelcc.r) of the MC88200 M-Bus. In the 
checker mode of operation, all M-Bus 
signals are placed in the high-impedance c I k 
state and all M-Bus outputs arc monitored 
as inputs. The master operales normally. 
The checker compares its in lema I results a d d  r 
with the results read as inputs. If a mis-
match occurs, the checker asserts ERR. 
ERR can be used to prevent the memory 
access from corrupting the code, data or i/ 

o system. c0-c6 

st0-st3 

ss0-ss3 
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I address \/read daLa \/ address \/wr1Le daLa\ 
\ 1\ 1\ 1\ I 

I co�nd \/read qual \/ command \/wr1Le qual\ 
\ 1\ 1\ 1\ I 

Cmd aLaL \/read SLaL \/ cmd SLaL \IWr1L8 SLAL\ 
____ /\ 1\ 1\ I 

/ c:Jild 8LaL './read 8LaL \/ cmd 8LaL \/wr.1.Le SLaL \ 

\ 1\ 1\ 1\ I 

Figure 8 M-Bus Geneml Timing 

February '89 68 t.tcro Journal 



ability for slaves LO impact lhe bus opera­
tion will be discussed a liule later. As each 
potential bus master requires access lO lhe 
bus they assen BR LO the bus arbitration 
device(implemented externally). AB is 
the nored output of all BR on Lhe M-Bus 
(also implemented externally). The arbi­
uation device will lhen assert BG lO lhe 
next potential bus master based on its own 
priority scheme. The device receiving lhe 
BG wiU gain control of lhe bus as soon as 
thc BB signal is dcassertcd. BB is deas­
sencd when the current bus master re­
leases its BA.Il is possible lhat during lhe 
time gap between receiving BG and BB 
being dcasscrted lhat the bus master elect 
could lose access to lhe bus due lOa higher 
priority device being given BG and lheir 
BG being removed or lhat a bus cycle 
ended in a status of retry or error. In eilher 
case the master elect would have to re-ar­
bitrate for lhe bus. Once a device docs 
rec eive ownership LO lhe bus lhey will 
assen BA. The bus master may retain lhe 
bus until olher devices require access ei­
thcr for new tranSactions or lO recover 
from exception conditions. Once the cur­
rent bus master loses lhe bus. lhere is an 
option in lhe CMMU lhat will allow that 
device to immediately rcassen BR (Prior­
ity Request) if necessary or wait until AB 

is deasscned (Fairness proLOCol) before 
thc BR is asserted. 

ADDRESS GENERATION 
AND DETECTION 

The request (address) phase of a bus 
access is indicated by control bit a> being 
asserted . At the end of lhe request phase, 
CO is deasscned and lhe bus operation 
enters lhe data phase. In lhe master mode 
of operation, addresses are normally out­
put LO select a slave device. In cenain con­
ditions however, lhe address generated 
may contain lhe control register address 
and lD of one of its own internal regisLerS. 
This is called a PIRA (P-Bus Internal 
Register Access). In lhis particular condi­
tion,lhe CMMU acts as both a master and 
a slave. It acts as a bus master by arbitrat­
ing for lhe bus and generating lhe address; 
and acts like a slave by decoding lhe ad­
dress. On each single word access, lhe ad­
dress is output and a reply is received lO 
eithcr validate lhat address or to indicate 
an exception condition. In block transfer 
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Figure 9 Bus Arbitration Timing 
mode lhe address is generated for lhe first STATUS REPLIES 
cycle but not for lhe last lhrcc cycles. It is 
the responsibility of bolh lhe master and 
lhe slave lO update lheir respccti ve address 
counters internally while performing 
bloc k tranSfers. The CMMU. while func­
tioning as a slave device, does not use a 
chip select in lhe normal sense, but has an 
10 which is loaded inLO the CMMU at 
power-up and can be loaded by software as 
weU. This lD is checked on each request 
phase to determine if that access is in­
tended for lhat particular CMMU. The lD 
has LO accompany every address lhat is in­
tended LOaccess aCMMU from lheM-Bus 
or lhe P-bus. The request phase is termi­
nated when the OK reply is received via 
SSO-SS3. 

READ AND WRITE ACCESS 

Data transfers across lhe M-Bus are 

accomplished via reads or writes in either 
a single or a block mode. In single word 
transfers the data is preceded by an address 
and followed by lhe appropriate status to 

conrum lhe operation. lf lhe user intends 
on transferring less lhan one word of data, 
a single word transfer is executed wilh lhe 
appropriate byte strobes enabled. In block 
mode,lhe data is transferred in burst of up 
to four words. A request phase precedes 
the nrst word transfer wilh an address lhat 
is byte aligned. Each word transfer is fol­
lowed by a status condition lhat qualifies 
that word. Block transfers arc terminated 
by lhe master asserting an End of Request 
(control pinC l )  in thedataphaseoflhelast 
word or by the slave asserting an End of 
Data status for lhe last word it can handle 
via SSO-SS3. 
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One of lhe very unique features of lhe M­
Bus operation is lhe status reply phase. ln 
lhis phase, all operations are validated, 
invalidated or redirected depending on 
the response LO lhat phase by each partici­
pating slave device. These status replies 
are communicated on the bus via lhe sys­
tem status lines described earlier. The in­
formation conveyed by lhis status mecha­
nism is how lhe M-Bus is able to suppon 
such features as multiprocessing. The 

status lines are mutually exclusive with an 
inherent priority defined lhrough the use 

of active low level inputs. The status reply 
with lhe most active low inputs has high­
est priority. 

Every request and data phase has a 
corresponding status response presented 
on lhe M-Bus at lhe end of lhat phase. 
Since only one master is active at a time, 
it is the responsibility of each active slave 
to place the appropriate status on the bus 
at the end of every phase (refer to figure 
8). There are five possible responses that 
can be placed on lhe bus by participating 
slaves; I} Error2) Retry 3) Wait4) End of 
data 5) OK. 

The Error response is normally placed 
on the bus by a slave device lhat has 
detected a parity error. but system im­
plementation allows the developer of M­
Bus slaves LO apply olher error conditions 
to lhis response. When an error is de­
tected. lhe bus master loses ownership of 
the bus and has to return lO lhe bus arbitra­
tion phase. 
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The next status response, Retry, is the 
normal mechanism used in multiprocessor 
systems to handle Bus 
Snooping(Snooping is described in more 
detail later). It is also possible for Retry to 
be used in certain applications as a priority 
mechanism for higher priority devices to 
gain access to the bus as soon as it is 
required. 

The Wait response is used to delay the 
progress of either a request or data phase 
for various systems reasons. It can be 
applied by memories with slow access 
times or by memory controUers who are 
capable of setting up blocks of memory for 
burst operations. CMMUs that are Snoop· 
ing wiU assert Wait states to do address 
interrogation. As long as Wait states are 
asserted by any slave device, the current 
cycle, whether it is a request or data phase, 
is repeated on the bus. 

End of data (EO D) is used by partici­
pating slave devices in lhe data phase to 
terminate a burst transfer if the burst can· 
not be successfully completed. It wiU also 
be asserted by CMMUs if a burst is at· 
tempted by another device and that burst is 
not quad-word aligned. In the request 
phase EOD is decoded as a proper OK 
response. EOD also allows a slave to re­
spond with a single word when a CMMU 
requests four words. TheCMMU will then 
request the next three words one at a time. 

OK is the normal response to opera­
tions that complete successfuJiy, whether 
they are single word transactions or burst 
transactions. 

BUS SNOOPING 

Bus snooping is the unique feature 
supported by the 88200s to facilitate 
multiprocessing through the use of shared 

(global) memory. For those not familiar 
with lhe tenn Bus Snooping, it is the abil· 
ity of caching devices to monitor the 
memory accesses of current bus masters 
and to intervene if the memory location the 
master is reading or writing is shared 
memory and has been modified by that 
caching device, but not updated in mem­
ory. When a slave device asserts Retry in 
response to a memory access. the bus 

master wiU immediately relinquish the 
bus and wait one complete cycle before re­
arbitrating for the bus. The one cycle of 
dead time is to allow the device who as­
serted Retry to gain control of the bus and 
update memory. In order for this snooping 
function to occur, snooping has to be en­
abled in the CMMU and the memory loca­
tion being snooped has to be flagged as 
global. Snooping CMMUs monitor only 
those bus cycles that are accompanied by 
lhe global bit (C5) being set Each request 
phase is given an Ok reply by snooping 
CMMUs. However, the data phase of a 
global transactjon is given two Wait states 
to afford the snooping CMMUs time to 
determine if there is a match (snoop hit) in 
their cache tag. If no match is made, the 
snooping CMMUs wiiJ respond to the next 
dar,a phase with an OK. If a match is de· 
tectcd and that location is dirty (contains 
data that is different from that in memory). 
the detecting snooper will assert Retry on 
the bus and then BR. The next cycle will be 
given to the snooper who in tum will 
update memory with the correct infonna­
tion. If the snooped transaction is a CPU 

read, lhe data is copied back to memory, 
but retained in the cache of lhe snooping 
CMMU with djfferent status. If the 
snooped transaction was a CPU write, the 
data is copied back to memory and re­
moved from the cache of the snooping 
CMMU. Snooping is absolutely essential 

in multiprocessing systems that use the 
"write back" policy for their respective 
CMMUs. 

FAULT TOLERANT SYSTEMS 

There are several features supported on 
the M-Bus that will benefit fault tolerant 
systems designs. Features such as output 
pin comparison, shadowing and parity 
generation and detection help the system 
implementer to acheive a more reliable 
system at a lower cosL 

Every output pin on the M-Bus has an 
internal comparator that compares the 
output value on the actual pin to the input 

value to the output driver. Any mismatch 
wiU drive the ERR pin active indicating a 
bus fault. 

Shadowing is implemented on the M· 
Bus by setting a specific input pin (MCE) 
on the CMMU. When MCE is set, all M­
Bus signals are placed in the high imped­
ance state and all outputs arc monitored as 
inputs. The shadowing CMMU monitors 
aU of the transactions from the master and 
if any mismatch occurs, the ERR pin is 
asserted. 

Parity generation and detection is en­
abled by setting a control bit in the System 
Control Register of the CMMU. When 
enabled, even parity is checked for all 
read data phases as well as for the control 
signals that accompany each cycle. Parity 
is generated on all request phases and 
write data phases along with parity for the 
outgoing control lines CO.C6. Any parity 
errors detected on the M-Bus are reported 
back to the processor via the System 
Status Register. 

The CMMU also has an internal fea­
ture that aUows the user to test each line of 
the cache and to ruable any cache lines 
that test faulty. This provides the user with 
a mechanism that does not require the 
storing of a fault map for the cache that has 
to be referenced on each access. 

As can be seen by this brief look into 
the features and operation of the 88200 

and associated M-Bus, Motorola has 
created a very powerful, yet straight for­
ward approach to handling the many 
systems concerns that normally surround 
the design of performance oriented appli­
cations. For a more detailed understand­
ingofthe featuresand functionsdescribed 
in this article, Motorola has available 
Technical Summaries and User's Manu­
als for the 88100 and 88200 as well as 
working devices and all necessary soft· 
ware such as compilers. assemblers and 
functional simulators. 
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OF MICE AND MACS ... 

Reviews of Stepping Out D and 
Quickeys; Information on an up­
grade to ImageStudio 

How Many Mice? 

By James E. Law 
1806 Rock Bluff Rd. 

Hixson TN 37343 

It's always Interesting to check out the Macin­
tosh software reviewed In other magazines, espe­
cially If it Is for a product I have reviewed or which 
I usc. I sometimes find myself saying. "How can 
they g!ve 5 'mice' (out of a maximum possible of 5) 
to that dog of a program!" On other occasions it's 
"That guy Is obviously prejudiced against the soft­
ware. He's picky!" The truth of the matter Is that 
the relationship between a user and his software Is 
a very personal thing and there Is room for honest 
differences of opinion. 

Speaking of differences of opinion. why does 
nearly every program reviewed by some magazines 
rate a ·superior' rating. Of the 24 programs listed 
on a single page of ratings in a certain Macintosh 
magazine. 22 were rated 4 mice or better and 6 

programs were rated 5. Is the current batch of 
Macintosh software that good, or do we just have 
low expectations? Surely it doesn't have anything 
to do with advertising dollars? I'm glad to say that 
the management of Mlcro 68 Journal has never 
tried to infiuence the conclusion of my reviews. 
even in the case of those few that were quite 
negative. 

Reserved as 

And ours. ..... . 

lirllfl@m /WI{}tl@/jJ 

A Review of Steppln& Out n 

The advertising hype for Stepping Out usually 
says that it appeases ones desire for a large moni· 
tor. If so, It would be well worth its modest price. 
We all get bicd of looking at the Mac's little 9" moni· 
tor. (1 just don't get so Ured of il that I want to spend 
$1500 for a large-screen monitor.) The truth is that 
Stepping Ours function Is to allow you to easily 
move around a document that Is larger than the 
screen. As the mouse Is moved so that the cursor 
approaches the edge of the screen. the screen 
Image scrolls smoothly to expose more of the docu· 
ment. A secondary function of Stepping Out is to 
provide for reduced Images of your document for 
page previews and magnified views for detail work. 
Both views arc interactive. that Is. you may per­
form work while the Image Is reduced or magnified. 

The first version of Stepping Out was generally 
accepted as being a masterful bit of coding. but 
some users complained about jerky scrolling and 
slowed operations. The primary purpose of the 
latest revision, Stepping Out Il. was to Improve 
performance In these areas. To a very large extent, 
this effort by Berkeley System Design. Inc., was 
successful. Stepping Out n scrolls quickly and 
smoothly. While there Is still a noticeable reduc· 
tion In screen refresh time. it was not enough to be 
objectionable. 

Stepping Out II Is an !NIT. that is, It must be 
loaded In the system folder and then. upon restart­
Ing your Mac. it Is ready to use. lf you open the 
control panel you can then tum Stepping Out on 
and choose the desired parameters. You may 
choose a variety of document sizes from full size 
display (i.e., 8-1 /2 x 1 I) to blueprints (i.e .. 3 fl x 2 
ft). If none of the pre-entered sizes suit you. you 
may set up a custom slze. The control panel also 
allows you to set parameters for reductions and 
enlargements and to specify the amount of memory 
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to be reserved upon start up for Stepping Out U. 
Stepping Out II then constructs an MimageM in 

memory of the size page you specified. As the 
cursor approaches the edge of the monitor, the 
·preconstructed' image is fed to the screen·so as to 
provide the perception of smoothly scrolling to 
show more of your document. 

I tried Stepping Out II with page layout pro­

grams (PageMaker. ReadySetGo). word proces­
sors (MacWrite, WordPerfect), desktop presenta­
tion programs (ReadySetShow. PowerPoint), and 
graphics programs (SuperPaint, Canvas), and 
very few tncompatlbU!Ucs were identified. The 
only problem noted was that PowerPolnt windows 
refused to scroll properly under Stepping Out fl. 
Of course. programs with non expandable win­
dows like MacPaint and MacWrlte gain little from 
the use of Stepping Out II (although you can 

quickly scroll up and down the page in MacWTite). 

Control Panel 

justable. This feature works well. The reduction 
feature does not work so well. Only 25%, 50%, and 
75% reductions are allowed. The resulting screens 
are quite unattractive as the desktop background 
turns black. 

Stepping Out n works with any MacPlus, SE, or 
Mac II. It is advertised to work with all standard and 
large Mac II monitors except for 24 bit color. It does 
not work with many of the big screens used with the 
MacPlus and SE. Stepping Out is designed to be 
compatible with au software that works with large 
screen hardware. 

Stepping Out II seems to work, as advertised, 
with the few problems mentioned above. The ques­
tion is whether you need extra help in moving 
around your documents. If scroll bars and built in 
·pusher hands' aren't good enough for you, perhaps 
you need Stepping Out II. 

Back to the business of assign­
ing overall ratings. . . Five mice is a 
lot of mice. I would give Stepping 

'"'"l, 

OJ 
Stepping Out II 

1M 0 on 2.0 
@Off 

Out D. 4 mice. a solid value: but with 
room for improvement. 

Mouse 

(! 
20" workstation monitor 
blueprints (3 ft. x 2 ft.) 
Copy of dual page layout 

out 

(New) 

(Open) 

How Quick Is Quickeya? 

Pyro!1H 
,____;.;,...;...;.;;..;.�;....;.;.;.;;;.�;._--'-!:-1 (}ill 

Now I don't want to give up my 
mouse, but sometimes it's a pain. 
In the middle of a series of keyboard 
actions, I have to stop, use the 
mouse, the return to the keyboard. 
In the Macintosh Plus manual. 
there is a picture of a Mac user 
sitting way back in his chair away 
from the screen with keyboard in 
his lap and feet on the desk. We all 
know that In the real world. this 

8.5 x 11.0 inches Requires 1 29K 

Always Reserve I(;) (at startup) 

Reductions : 0 0 ® 
25W, SOW, 75W, pose wouldn't last for over a few 

Enlargements : 12x I (i)• (C us tom) minutes before he would have to re 

�i-------....!;·:=:=:;:!.!·��-�-=�;:::::;::;.--1 position h1mself to operate the 

@ 1988, mouse. Wouldn't it be nice if some 

��----....... -1/:sJ berkeley system design, inc. of those mouse operations could be 
handled from the keyboard? Stepping Out II Control Panel Well. they can with Quickeys 

If you specify a very large document size, it can 
be frustrating to work in one corner while the 
memo bars and tool boxes are at the other corner. 
Stepping Out II allows you to lock memo bars and 
tool boxes into place so that they are always 
visible, no matter where you scroll in the docu­
ment. The feature does not appear to work with 
Canvass hiearchical menus that pop out Into the 
area reserved for the document itself. 

Stepping Out II makes it easy to magnify por­
tions of the screen up to 16 times its normal size 
for close up work. The size of the area to be 
magnified and the degree of magnification is ad-

from CE Software. Mouse actions such as choosing 
menu items. clicking dialog boxes and scrolling the 
screen can be assigned to a key or combination of 
keys on the keyboard. A single keyboard stroke can 

also be programmed to perform other actions such 
as entering a passage of text. 

Qulckeys, is an INIT and is activated by placing 
it In your system folder and restarting your Mac. 
You then, at any time, have access to the Quickeys 
control box by typing OPTION-CONTROL-RE­
TURN. The combination of keys. like all other 
Quickey preestablished by key combinations, may 
be easily changed to suit the individual user. 
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Quickey entries are made by selecting one of I I 
options under the "Define" menu. A very brief 
overview of the possibilities are as follows: 

I. TEXT - Assign a string of text to be 
displayed when a key Is typed. 

2. FILE - Close the currently open file and 
open another application or document without 
going through Finder. 

3. MENU/DA- Open any DA or make any 
menu selection with a key stroke. 

going through the Finder. 
Since I assign the key strokes. I can select 

something that makes sense to me. It's easier to 
remember that way. But if I forget. I can enter 
OPTION-COMMAND-SPACE BAR and a list of all 
my Qulckcy entries are displayed. 

Qulckeys Is a handy program. Even with the 
standard Macintosh keyboard. It is a real time 
saver. Power users and experienced typists will 
appreciate not having to take their hands off the 

4. ALIAs - The typing of a �������!!����!!!!JE:!!!!!!!!!�!!!!!l specific key will cause a different �0 QuickPane i 'M 
character to be displayed. Use this 

Define feature to reorganize your k e y ­
board. 

5. CLICKS- Use a keyboard 
command to replace any mouse 
click and dragging operation. 

6. SEQUENCES- String up 
to 30 Qulckeys entries together into 
a powerful macro. 

7. Buttons-Use a keyboard 
command to click any button. 

8. MOUSIES - Use key­
board commands for specific ac­
tions such as zoom or close w i n ­
dow. page up or down. or line up or 
down. 

9. SPECIALS - Use key­
board commands for miscellaneous 
actions such as shut d o w n ,  re­
start. or select rear window. 

QuicKeys1M 

( cut 

( Copy 

( Paste 

( Clear 

) 
) 
) 
) 

v1.1 

opt-R *Transfer 
S€opt- spc* Quick r•f•r•nc• 
3eopt-. *Toggle QuicKeys on... ili!i ! 

�!�:fi � j���;s II 111111 
shift-" * Double QuickQuotes 

@ Uniuersal 181 Startup icon 
0 Finder 

QuiCKEvs·· 
10. DATE/TIME- The des- <D 1997 CE Software, Inc. All Rights Reserved 

ignated key combinalion makes --------'------------------_. 

the current date and/or time appear Qulckeya Control P1nel 
in one of a number of formats. 

I L. F KEYS - Select an FKEY with the 
designated key command. 

Each Quickey key stroke can be assigned to a 
"universal set" (it is always avallable for all applica­
tions) or may be assigned to a speclflc application. 
In cases of conructs. the key strokes In the program 
specific sets take precedence over those in the 
universal set. 

To illustrate the usefulness of Qulckeys. let me 
tell you how I have made use of it to speed up my 
preparation of viewgraphs with PowerPolnt. First, 
I press OPTION-CLEAR to go directly to PowerPolnt 
without going through the Finder. OPTION and"+" 
or ·-· lets me Oip through my slides from the 
keyboard. With OPTION-Z. I zoom back to review 
the entire slide or with OPTION-A I can expand the 
slide to full size. OPTION + (arrow key) allows me 
to quickly page up or down, right or left. OPTION­
COMMAND - (arrow key) lets me move more pre­
cisely a line at a time. Finally, when I press 
OPTION-RETURN, my Mac immediately shuts 
down (after giving me a chance to save) without 

keyboard to reach for the mouse. I would have lo 
rate It at least 4-1 /2 mice if I were giving ratings 
based on mice points. 

Imaae Studio Ia Uppdecl 

Version 1.0 of Image Studio software from Letrasel 
USA, was named as product of the year by Personal 
Publishing magazine and now an ever more power­
ful version ( 1.5) Is avallable. Image Studio allows 
you to produce high quality camera-ready hall­
tones on the Macintosh and incorporate them into 
desktop published documents. The principle im­
provements ln version 1.5 are as follows. 

1. Enhanced Grayscale Capability -
ImageStudio 1.0 could process up to 64 shades of 
grey but with Version 1.5. you can manipulate 256 
shades. Obviously the number of shades in a file 
depends on the capabilities of the scanner used. 
But once you have the image in lmagestudio, you 
can take advantage of all 256 shades to fine tune 
the image. 
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lf you have a Macintosh II with an 8-bit 
video driver and a high resolution monitor, you 
can view 102 shades on screen. With the 
Macintosh Plus and SE. you can view 64 shades 
plus white on screen. 

Effects 

• • • 

• 

Partial lmageStudlo 1.5 Window 

2. Memory Management - Version 1.5 
provides far more sophisticated memory manage­
ment techniques which make 1t possible to work 
with images larger than your RAM would normally 
allow. This is important because scanning with 
256 shades and 300 dpl resolution creates very 
large files. lmagcStudio handles this feat by 
creating a working copy of the image on dish. You 
can then open a portion of an image at a time whlle 
you edit. 

3. Scanner Control - You can now drive 
scanners and lmage grabbers without leaving 
ImageStudio. The "Flle" menu now includes 

-scanner setup" to set options and a "scan" 
command which activates the scanner or image 
grabber. This arrangement allows you to scan 
directly into RIFF format which has the same reso­
lution potential as TIFF, but with smaller file sizes. 

4. Upgrade of Tools- Flnally. a number of 
lmagestudio's tools and commands have been 
enhanced. For example. you can now scroll selec­
tions past the window boundaries and can con­
strain selections to squares or straight lines. 

Version 1.5 of ImageStudio greatly enhances an 
already powerful program. Those of you who have 
occasion to use scanned images should check It 
out. 

Please Feed Me Back Some Feedback 

I would like to hear from you on what you would 
Uke to see Ln this department of 68 Micro Journal. 
Would you rather see a number of shorter reviews 
or a few more ln depth reviews? Is there any 
particular type of software you would like to read 
about? Let me hear from you . 

EOF 

-,J N/;/;lJ l'(J J(N( nl"· 

68MICRO 
JOURNAL""' 
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Writing Position Independent 

rli\ and Reentrant Code 
\CY MOTOROLA INC. 

for the MC68000 Family 
3501 Ed Bluestein Boulevard 
P.O. Box 6000. Austin. Texas 78762 By Truman T. Van Sickle 

Background easier in this case with a Rccncrant code is a feature Reentrant Code 

multitasking systemthan with that wiU aUow more than 

A multitasking system is an a single tasking system. onetask 10 appear to execute Reentrant code means that 

computer operating system a routine at the same time. several ctifferent tasks can 

that will allow the seeming Some computers employ Theconecm with reentrant caJI areentrant module, 

concurrent execution of memory management A code is that the machine and seemingly at the same time, 
severaJdistinct tasks within a memory manager isa hard- memorystatus associated with withoutinterference. Suppose 
single computer. The several ware feature that examines the code be secure enough that a multita.slcing system 
tasksmight be completely the logical address of that theroutine can be arbi- isoperating, and at the current 
independent, or mutuaUy eachcomputer transaction and trarily stopped at any point of instant. a specific routine 
dependent in thesense that determines the correct itsexecution and another task isbeing executed. Let us use 

calculations or measurements physicaladdress for this can start executing the same a program like a software-
made by one task areneeded activity. When a program- codewith no interference floating point multiply as an 
as inputs to another. For mer writes aprogram, it is between the tasks calling the example. Task A is in 
example in an industriaJcon- usually started at an address routine. theprocess of computing the 
trol system, one task could be zero. When thisprogram is product of two numbers. At 
used to set several digitaJand executed, this beginning Features like reentrancy and anytime, a clock interrupt can 
analog outputs to control a address must be changectif for position independence were occur and remove control of 
machine. A separate butcom- no other reason than the notreaJiy considered neces- theprocessor from Task A to 
municating task could MC68000 family of sary for microprocessors until the task dispatcher of the 
monitor sense switches and partsdedicate the first 1 024 theMotorola MC68000 operatingsystem. When such 
analogsignals from the bytes of memory 10 an family of parts became an operation occurs, the task 
machine. The computer exceptionvector table. When available. The mainneed for dispatcherean. and usually 
inputs indicate thestate of the the computer has no memory reentrancy comes about when will, change the running task 
machine at any time and manager, it isrequired that the multitasking operatingsys- from Task A toanother task 
ctictate the next operation that programmer allocate memory terns are used. Position that is on the ready list Let 
the machine must execute. for the variousmemory independence is desirable us assume t.hatTaslc B is 
The machine statemight be resident tasks. In this case, it fonnany programs in a placed in control of the 
stored in an area of memory might be necessaryw place multitaslcing system, espe- processor. This processin-
that is accessible byeither the code to be executed cially amultitaslcing system volves first saving the status 
task. With these two tas1cs anywhere in memory with no hardware memory of the computer for Task 
running concurrently. wherethere is sufficient management. Thepurpose of Aand then restoring the 
t.heprogrammer will have a unallocated memory to hold this paper is to describe the previously saved status of the 
table with the current state of the task. Code that can need for bothposition machineat the last time Task 
t.hemachine. It is not needed execute when placed any- independent and reentrant B was in control. Task B is 
to scan the input status as where in memory iscallcd code, and to demonstratehow nowrunning. 
isdone with programmable position independent easily these important 
controllers or single tasldng features are implemented 
machinesto determine the with theMC68000 family 
current machine status. The architecture. 
job of theprogrammer is 
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To make the problem more memory associated wil.h provide asignificant memory are those when use of and 
interesting, let us suppose thecalling program. When savings on a large multiuser access 10 machinelevel 
that thesoftware floating Task B starts to execute the system. operations are necessary. For 
point multiply is a globally floatingpoint multiply, any example, 110 drivers.screen 
shareableroutine. Globally necessary volatile memory Writing Reentrant Code access programs, graphic 
shareable means that anytime will beassigned in the Task B drivers, and global func-
a softwaremultiply is needed, memory space, and the data Most programming i.s done in tionssuch as floating point 
the same routine will be used saved whileTask A was being high level languages. operations would probably be 
by anytask. Only one copy executed will be safely saved Usuallythe language taJces wrinenin assembly language. 
of the multiply routine will in the memoryspace of Task care of providing reentrant Both reentrancy and position-
be storedin memory. Every- A. This operation can be code. All Ccompilers and independence are required for 
thing is okay until Task B repeated indefinitelyand the most Pascal compilers can these types of routines. 
needs to executea software number of tasks that can provide roentrantcode. These 
multiply. At this time, a simultaneously access agiven compilers create reentrant The MC68000 family parts 
routine must be entered that reentrant routine is unlimited. code so long as thereare no have architectural structures 
was being executed by Task static variables associated andinstructions that make the 
A when Task B took control Another application of with the routines. Allvari- programming of reentrant 
ofthe processor. There can reentrant code is 10 imple- ables should be dynamic. codeparticularly easy. The 
be no special provisions at mentrecursion in a routine. A Dynamic variables are stored indirect addressing modes 
theexit of Task A control to function is said to be recur- on the stack which is passed allowsaddressing of bytes, 
save the status of the rout- sivewhen it calls itself. If a from the calling program. words or long words - 8 bit. 
inebeing executed. The routine is reentrant, it makes Staticvariables must be stored 16 bit, or32 bit quantities-
normal exit procedure at task nodifference whether the locally and associated that are offset from a frame 
switch isto save the machine routine calls itself or it uniquely withthe local pointer orfrom the stack 
status. Therefore, the starus isreentered by another routine. Therefore, static pointer. 
of theexecuting reentrant program after a task switch. variables will not besaved 
routine must be contained In eithercase the handling of automatically when the task A most convenient instruc-
completelywithin the local storage must allow the dispatcher passes control from Lion is the LINK instruction. 
machine starus at all times. routine tobe entered while it one task to another, and there The format of the link 

is set up and executing a call is no guarantee that asecond instruction is 
For the most part, the fromanother program. Any task can enter the routine 
machine status contains the recursive routine must be without disturbing thestatus LINK An,#displacement 
programstatus. The Data and reentrant. of the fli'St. 
Address Registers are all ln response to the link 
saved as partof the machine Suppose that a multiuser Static variables can be used if instruction, the MC68000 
status as is the content of the operating system is being they are not used forexecu- pushes thecontcnt of the 
Condition CodeRegister and used byseveral programmers. lion of the routine. For designated address register 
the Program Counter. The Much of the time that example, a routine mightre- onto the stack. Then the new 
only missingcomponents of programmers sitat the quire initialization the flfst value in the stack pointer 
the program status are the keyboard they are either time it is entered. Here, after the pushoperation is 
values contained indata editing or compiling oras- astatic variable could be used placed into the designated 
storage needed for the sembling a program. With a as a flag to indicate that address register.Finally, the 
execution of the routine. well designed operating theinitialization has been value displacement is added 

systemand properly designed completed. This variable is to the staclcpointer. In the 
A simple way 10 avoid system utilities such as not apart of the computation MC68000 family, the stack 
storage problems is to store editors andcompilers, there is executed by the routine pointer is alwaysthe address 
all datain the memory space no need for multiple copies whenever theit is called. register A 7. After execution 
of the calling program rather of theseroutines to be resident Generally, static variables of the LJNKopetation, there 
than tohave specified data in memory. Assemblers, must be used withext:rerne is a designated amount of 
space in the executing editors,compilers, and other care with reentrant code. memory on the userstack that 
routine. Thesedata are all frequently used programs are can be used as storage by the 
stored on the stack of the each maderoentrant. The The discussion here is aimed currently executingroutioe. 
calling program, andwhen the program loader can examine at assembly language Boundaries of the storage are 
stack pointer is saved as part the taSk list whena new programmingonly. Most of marked by thecontents of the 
of the normal machinestatus, program is loaded and make the time, high level languages stack pointer and the contents 
all volatile data associated use or a copy of the � wiU sufficefor the every day of An. 
with the executingroutine is gramthat already resides in programming. The times that 
automatically saved in memory. This approach can the high levellanguages fail 
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The diagrams in Figure 1 
shows the impact of the 
LINlGnstruetion. In this 

case, the designated address 

registeris A6, and the 
displacement is -14. The 
memory entries shownin 

Figure 1 are 16 bit words. 
Assume that the program has 

UNLKAn 

This instruCtion causes the 
contents of An to be placed 
inthe staek pointer, and the 
top of the staek is pulled 
intothe register An. After 
this operation is completed, 

allregisters will be restored 
and any dynamic memory 
used bythis routine will be 
unaltered in the event that 

another taskmight use this 

same routine. 

Here the table is tenninated 
by entry into a SECilON 
1 portion of the code. When 
this table is assembled, the 
valuefor ABLE will be 0 
because the offset is 0. 
BAKER andCHARLIE will 
be 4 and 8 respectively. 

S.fore After 

. .. . . . . . . . . . . .. . . .. . . . 

... . ... .. . . 

.... . ... ... A7 . . • .  · •  • • ·  • • 

... ... ..... . .... ..... . 

.... ....... . ......... . 

. .. . . . . .. . . . .. .. .... . . 

.. ...... .. . . ...... .. . . 

.... .. . . . . . . ... . .... .. 

. .... .. .. .. 

.. ..... .. .. A6 • (A6) 

. .. . . ..... . . . ..... ... . 

A7. return . . return . 

. . .. ..... . .. . ..... .... .. 

low address 

high address 

The register An used with the 
LINK instruCtion is called 
theframe pointer. Mnemonic 
names may be assigned to the 
memorylocations on the staCk 
by any of several means . 
Probably theeasiest teChnique 
is to use the OFFSET 
directive in anassembly 
language program. An 

DOG will be assigned avalue 
of 10. Reference to these 

mnemonics relative to 
thestaek pointer will auto­

matically access the correct 
memory location on the staek. 
An example that accesses 
theselocations is as follows: 

SUB LINK A6,t-14 

HOllE. L DO, ABLE (A 7) 

HOI/E.W DO,CHARLIE(A7) 

Linlc the stack apace 

Place DO into ABLE 

SUB.L OO,Dl 

HOI/E.L Dl, OOG(A7) 

etc. 

Place the lower word of DO 

in OWU.IE 

Subtract DO contents 

from those of Dl 
And save the result in DOG 

Figure 1. Effect of 
execution of the insuuction 
LINK A6,.,-14 

thememory status is restored 
to precisely that shown in 
theBefore portion of Figure 
1. 

UNLK A6 

RTS 

Unlink the stack apace 

just entered a subroutine. 
Therefore, the stack pointer 
ispointing at a location in 
memory that contains the 
long wa-daddtess of the next 
instruCtion in the calling 
program. Thislocation is 
designated by return in the 
figure. After theLINK 
insuuction, the content of the 
register A6 has beenpushed 
on10 the staelc. and the new 
value of the staek pointerhas 
been placed in the register 
A6. Finally, thedisplacement 
-14 has been added to the 
cootent of A 7 so thatthe ftnal 
memory configuration is as 

shown in the figure. 

At the end of the subroutine 
execution, the original 
statusis restored by execution 
of the instrUCtion 
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After execution of the LINK 
instruction shown in Figure 
l,thete are 14 byteS of 
memory allocated to the 
routine. These14 bytes will 
remain attached to the routine 
until an UNLKinstruetion is 
executed prior to return to the 
callingprogram. After 

execution of the UNLK. the 
memory assigned tothe 
routine is gone. Thus, the 
name dynamic. The amount 
of storage assigned to each 
routine is just the amount 
needed toeXecute the routine, 
and the storage exists only 
while theroutine is being 
executed. Also, it should be 
noted that inthe event that the 
routine is intmUpted by the 
task.dispaiChet, all registers 
will be saved pria- to the 
startingup of another task.. 

Therefore, when this routine 
isrestarted by the task 

dispatcher at a later time. 

OFFSET directive allowsde­
fmition of a table of offsets 
created by Define Storagedi­
rectives. Symbols thus 
defined are kept internally by 
tbeassembler. The offset 
table may contain no executa­
bleinstructions. The offset 
table is terminated by a 
SECilON orORG directive. 

As an example, suppose that 

our routine needs three long 
wordvariables, ABLE, 
BAKER. and DOG, and an 
integer CHARLIE. Thefol­
lowing O FFSET table could 
be used to creat.e these vari­
ables: 

ABLB 
BAKER 
CHARUB 
DOG 

OFFSETO 

DS.L 1 

DS.L 1 

DS.W I 
DS.L 1 

SEcnON 1 

Here all memory operations 
are relative to the staek 
pointer .Figure 2 shows how 
the memory is organized on 
the staek. 

Sometimes the staCk is used 

for other operations during 
theexecution of the routine. 
ln such a case, the stack 

pointennight be altered 
during the execution of the 
program. and thereferences 
into the offset table would be 

shifted.. Here allof the 
memory values would be lost 
unless extreme care wereex­
ecuted in creating the code. 
An alternative means 

existsthat allows memory 
references relative to the 
FRAME POINTER which 
should remain unaltered 
during execution of theroot­
ine. Note the following 
minor change in the OFF­
SETtable. 
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OFFSET -14 

Lower Address ABLE 
BAKER 
CHARUE 
000 

DS.L 
DS.L 
DS.W 
DS.L ABLE 

BAKER 
CHARLIE 
DOG 

.. . . . . . . . . . . . . . . . . . . . .  

staticram in another. Utility programs stored in ROM 
could be in asection, and 
applications programs could be linked into yetanother 
section. 

. . ... . . . . . . . . .. . . . . . . .  A7 

SECnON I 
. .. . . . . . . . . . ... . . . . . .  ... . .. . . . . . . . . . . . . .. . 

This symbol table starts with 
an offset of -14 rather than 
0as was used earlier. Here, 
ABLE will be assigned a 
value of-14, BAKER a value 
of. 1 o. CHARLIE will be -6 
and DOG wiUequaJ -4. 

FRAME POINT 
RETURN 

. . .. . . . . . . . . . . . . . . . . .  When a program is as­
sembled, a symbol table is 
Created that.contains the 
relative address of every label 
used in theprogram. These 
addresses are relative to 
Section starts withthe 
MC68000 family assemblers. If there are several sec­
tionswithin a given program, each section start address is set tozero. Therefore. the symbol table must contain 
both therelative section 
address of each label as well as the sectionin which it is contained. Code generated 

.. . . . .. .. . . ... . . . .. . .  A6 
. . . . . . . .. . . . . . . . . .. . .  

Figure 2 
Memory organization tor the above example. Note t .... � �-t �u. •nT IE is a two byte or integer value. 

Recall that A6 is pointing to 
the top of the framepointer. 
Therefore, offsets generated 
by this table relativeto A6 
will chose memory locations for the various labelswithin 
the stack area auached by the 
link command. Thelisting 
below performs the same 
functions as the examplepro­
gram above. 

POSITION 
INDEPENDENCE 

merelyfmd free memory 
. 

by an assembler isof the 
relocatable object format. 

SUB 

Position independent code 
can be placed anywhere in 
memoryand will wort with 
no difficulties. There are 
severalreasons to want 
position independent code. Most codeintended to be 
placed in ROM should be 
position independenL 
Therefore, the ROM begin-
ning address need not be �ept LINK A6,M-14 at aspecific memory location. MOVE.L DO.ABLE(A6) Another, and probably more-

space large enough to con tam the progr&mand load it there. 
Once the program is started, it willoperate exactly the 
same as if it had been 
assigned to &designated 
memory space. Since the 
system is multitask:ing,there win be several modules 
loaded into the memory space ata time, and the operating 
system has the responsibilit� of making certain that there as no memory interference 
betweenthe modules. 
Otherwise this job is faced at link time by &programer who might not even know w.hat 
modules will be loadedinto 

Another parameter kept by 
MOVE.W DO,CHARUE(A6)compelling reason, has to do SUB 00,01 

with memory assignment MOVE.L D1.000(A6) 
onmultitask:ing systems 

Etc. 

UNLK A6 

RTS 

The difference in thjs case is 
lhat aJJ labels are offset£ rom 
the frame pointer A6 rather 
than the stack pointer A 7 .In 
most cases, either approach 
works equally weU and 
thechoice of which reference 
leChnique depends only on 
theprogrammers whim. 

where there is no memory 
manager. lf asystem has no memory manager, there are 
two frequently useda� 
proached to the assigning of 
memory space to a 
program. The rust requires 
lhat the programmer linlc the severalprograms to be loaded at unique addresses so that none of theprograms can 

overlap. This approac� really makes theprogrammer anto a 
makeshift memory manager. When it isrequired to load 
this code, the loader must not aiJow thememory space of 
this program to overlap the 
memory space ofany other running program. A some-what bettec &pproachrequires lhat all code be position inde­pendent. When apos!tion 

independent module tS 
loaded, the loader must 

the computer at any given 
time. 

Writing Position 
Independent Code 

A provision in many assem­blers aJJows grouping blocks of codeor data into sections. 
Moeorota assemblers for the 
MC68000family of parts 
provide for sixteen sections for each module.Section 
organizat.ions aJJowthe 
programmer to specify 
specialcharacteristics that 
need to be grouped when the 
program islinked into a 
working module. For 
example, dynamic ramStor­
age could be placed on one 
section and high speed 

Februaty·ag 

the assembler is the current­location counter. This value 
can be accessed by lhepro­grammer by use of an 
asterisk in the operand field. Forexample, a command to load the current location 
Would be 

LEA •,AO 

This instruction wiU cause the current value of the 
locationcounter to be loaded into the address register AO. 

One or more relocatable 
object modules are combined into asingle loadable object module by the linker. The linkerpuJJs all of the like

. sections together and assagns them romemory locations. After linking, the program 
instructionaddresses. earlier 
called location counter 
values, will becaUed program counter values. Wben a 
program is loaded intomem­ory and the program counter 
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is given the value of theftrSt 
instruction in the program, 
the program begins toex­
ecute. The instruction 
pointed to by the program 
counteris fetched into the 
machine to be executed, and 
the programcounter value for 
the next instruction is 
calculated beforecompletion 
of the flrst instruction. This 
sequence isrepeated progres­
sively until the program is 
completed. 

It is not necessary to place 
the various sections of 
aprogram in contiguous 
memory. In fact. if the 
sections are used as outlined 
above to designate special 
memory character-istics, it 
would be impractical to 
always expect the dat.afrom 
any program to occupy 
contiguous memory. There­
fore, thelocation of data 
storage in a computer may 
not ever bepoisiton independ­
ent. 

The above discussion might 
lead us to believe that 
theprogram, after linking, 
must be placed at some 
designatedlocation in 
memory and remain there. 
Seemingly, dataaddresses 
must be fixed in some way so 
that they can befound when 
different portions of the 
executing programrequire 
them. There is a way around 
the problem. 
MC68000instructions can use 
the diffe.rence of the data 
address andthe program 
counter to locate a data 
address. Such anaddressing 
mode is called Program 
Counter Relative, PCR. !fall 
data accesses and branches 

- including branches 
tosubroutines- are PCR, 
there is no need for a� 
luteaddresses anywhere in the 
program. If no absolute 
addressesare needed, then the 
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program can be executed 
anywhere inmemory, and it is 
indeed position independent. 

To create position independ­
ent code. the programmer 
must malceall data accesses 

and changes in program flow, 
JMP, JSR, BRA,Bcc, and 
BSR program counter 
relative. Any branch instruc­
tion is automatically PCR. 
The only concern with a 
change inprogram now is to 
malce certain that the branch 
instructioncan reach the 
destination. This concern 
will be discussed atgreater 
length later. 

For data accesses, the PCR 
mode can be used. Function 
codesof the MC68000 parts 
contain hardware signals of a 
dataaccess or a program 
access. Any storage opera­
tion that isPCR implies that 
the operation is both program 
and data anhe same time. A 
PCR operation causes access 
of the programcounter which 
will assert Program Function 
Code line. Thefact that 
anything is being stored in 
memory will cause theData 
Function Code line 10 be 
asserted. These two linescan­
not be asserted at the same 
time. Therefore, this type 
of operation is not allowed in 
any of the MC68000 family 
ofparts. The addressing 
category that designates an 
effectiveaddress in which the 
data can be stored is called 
DataAlterable. Data Alter­
able destination effective 
addressesfa a PCR operation 
are specifically not allowed. 
Suddeoly,lhe problem 
becomes a little more 
complicated. 

Most arithmetic and logic 
instructions are of the form 

OPCODE <ea.Dn 
or 

OPCODE Dn,<ea 

where <ea is the effective 
address, and Dn is a datareg­
ister. The left most operand 
is the source operand, andthe 
right is the destination 
operand. The effective 
addressadmits a total of 
twelve different addressing 
modes. As wehave already 
seen, not all instructions will 
permit all ofthe different 
addressing modes as either 
source ordestination oper­
ands. If the assembler option 

OPT PCS 

is included at the beginning 
of a section, all code assem­
bledin that section will 
automatically be assembled 
as PCR typeoperations. 
Therefore, the code 

ADD ABLE,DO 

will be assembled as 

ADD ABLE(PC),DO 

However. the code 

ADD DO,ABLE 

will be assembled exactly as 
written because the PCR 
modecannot be used for Data 
Alterable operands. As a 
result, itis the responsibility 
of the programmer to replace 
this codewith a sequence like 

LEA ABLE,AO 
ADD DO,(AO) 

to achieve a position inde­
pendent equivalent to the 
abovestatemenL The Load 
Effective Address, LEA, 

February '89 

admits all PC'relative opera­
tions. Therefore, this 
sequence wiU providefor a 
Data Alterable operation that 
is PC relative. 

In the operand description 

label (PC) 

the item label is called a 
displacement. The effec­
tiveaddress is calculated as 
the sum of the current 
ProgramCounter Value and 
the sign extended sixteen bit 
value label.AJI parts of the 
MC68000 family have a 16 
bit limitation tothe size of the 
displacement in this case. 
For the MC68000and the 
MC68010 parts. this limita­
tion exists for the branchin­
structioos as well as the 
displacements. If it be­
cornesnecessary to extend 
operation beyond the plus or 
minus 32kbyte range dictated 
by this limitation, other 
approaches canbe used. 

Another PC relative address­
ing operation is the indexed 
mode. This address mode is 
described as follows 

labei(PC,In) 

where In is any register. In 
this case, th.e address iscalcu­
lated as the sum of the 
current Program Counter 
value,the sign extended value 
in the register In and the 
signextended value of the 
eight bit label The displace­
ment inthis case is only 8 bits 
which yields a plus or minus 
128byte range. 

It is best to assume that the 
PCS option wilt generatesa­
tisfactory position independ­
ent code when writing 
assemblylanguage code. The 
assembler cannot know of all 
violationsof the 32k byte 
reach of a displacement. This 
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knowledgebecomes evident 
at link time when link error 
messages willinform of any 
such violation. If such an 
error messageoccurs dwing 
the Linking operation, a 
different approach isneeded 
to create position independ· 
ent code for the branchesor 
instructions involved. 

Position independent jumps 
can be created. Suppose we 
wish a jump operation that 
will move the program 
control to one of several 
entries in a table based on a 
calculated value.Further, 
suppose that the range to 
these entries exceed thestan· 
dard plus or minus 32000 
bytes that can be accessed by 
abrnnch operation. Anyjump 
operation will require 
thedestination address. 
Therefore, the code involved 
mustealculate the address of 
the destination. Examine 
thefoUowing code sequence. 

MOVE.L 

ASL.L 

BSR 

HERE MOVE.L 

ADO.L 

AOO.L 

JSR 

TABLE OC.L 

OC.L 

OC.L 

Enter this code sequence with 
the number of the procedure 
we wish to execut.e stored in 
ENT _NUMB. The table 
above cont.ainsthe relative 
addresses of the several 
procedures that can becallcd 
by Lhis sequence. The ftrSt 
instruction puts then umber of 
the procedure into the data 
register 03. Eachentry in the 
table is four bytes long. The 
left shiftoperation multiplies 
the pointer value in 03 by 4 
to point tothe comx:t location 
into the table. 

Any BSR insbUction pushes 
the value of the return 
addressonto the staek and 
transfers cont,rol of the 
program to thesubroutine 
address. In this case, we 
have placed thesubroutine as 
the next instruction following 
the BSR cali.After the BSR 
instruction is executed, the 
address of thelabel HERE 
wiU be on top of the stack. 
The MOVE instructional 

HERE removes this address 
from the stack and places it 
inA3. Regardless of the 
location of this code SC· 
quenc.e inmemory, the 
address of HERE will be in 
A3 at this poinLAdding the 
offset TABLE-HERE to the 
address will leave theaddress 
ofT ABLE in the address 
register A3. 

The add ADO.L (A3.03),A3 
causes the value stored in the 
Nthtable entry to be added to 
the address ofT ABLE. The 
resullsof this calculation is 
the address of PROCN. The 
JSRinstruction then moves 
control to PROCN. 

This fixed code sequence can 
be moved anywhere in 
memory andit will execute 
correctly. Note that the table 
entries willbe calculated at 
link time if the various 
procedures are indifferent 
modules. Also, it is not even 
necessary for thet.able and the 

ENI'_NOHB,03 Program nunt>er is in 03 
03, 2 Multiply pointer by 4 

HERE Subroutine call puts 
(A7) +, A3 address of here in A3 

I TABLE-HERE, A3 Get address of TABLE 

(A3,03) ,A3 Calculate the new PROCN 

(M) Go to it 

Subroutine returns here 

PROCO-TABLE The relative addresses 

PROCl-TABLE of the several proc-

PROC2-TABLE dures that can be 
called. These values 

are calculated by the 

linker. 

FOR THOSE WHO N/:'1:'/J TO /\NOH' 

I 

I 
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Bit-Bucket 

Dcan Mc.ley 
Mood� 

MO�INC. <" 2) 446-2lll9 

CONTACTS 
7.adwy NdJon 
C..nninlham Conuoonlcaoon. Inc 
(408) 9 1.()400 

BUIIknncn 
Ucwktt·Podc&rd Company 
(408) 447-0806 

IIEWLETT·PACKARD DEUVERS LOW·COST 68430 WORKSTATION 

AUsnN. Tuu. Dec 5, 1988- Hcwkn·� CompMy IMOUI>CCd lhaln Will 

ale doc Moeorob 68030 (030) � 1111 new low� .. ,�, ......UUlJOft 

The HP9000 Model 3-40. alwllto lnawpclrlan Mocolola's 68881 (882) nwh c:opro<lCU«. 

u pncal• S$,495 

Hc"'ltu·l'lcbrd hu more 111M 2.50.000 Mooorob-bo.Jed .,._,....-!led 

wortdw1de. e.rtier IIIII year.llc,..ltu·l'lcbrd odclcd mld-rat�p'and luaJt-ad � 

bua1 011 die 0»832 CDmbttladoll10 Ia 9000 Wodaulion FCilly. doc HP Modd 360 and 
HP Modo! 370 The Modcl360 piOYide:s up 10 S MIPS (min-� pet second) ol 

�Jina power and lhe Model 370 poovodH Yp 10 8 MJPS The aew HP Modd ).4() 

� lhete producll by olrCMI up 10 4 MIPS ol per{CJrmil"IOe pncal 01 S I 0.000 10 

s u.ooo leu allan lhe 360 .,., 370 

Mooola 's 68000 mic:ropnl«sMMr line cumolly hu four membc:n -doc 68000. 

68010, 61020Md 68030. The� ollhe �canlltl�>ttlheC'YOiuoonollhe 

�oor famaly. In 101&1. 19 miUion ch1ps frcm lhe 68000 fomily hi"" '-a oold m 

opp""tiOOJ includ1na >upereomp•n<B, hlaJt�nd worblanons. bu1u1cu compu•= Md 

<mll<dd<d CIOriii'OI deYICU New prct11tlons ollhe 68000 Itt fully compaoble with wlkr 

68()00.bo.Jed productJ. IOfiware wnuen for one ch1p NM wath no moduocat- on the 

OlhcR. 1nd lwdWIIIt uppode• arc -uy •lmple 
llcwlctt·Podwd 1J on lrncmouonal manufocNr<r of mtUUn:mtnlllld computlllon 

produocu Md •Y"•"" rccoani<td for quality Md ••ppon The oornpony'< prodUCIJIIId 
lCNiccs arc uJtd In lnduJtry, butlnen, enJinemna. science, mcd!CUit Md tducaoon in 

more than 70eouncncs Founded•• 19)9,1heClOmJ>'Uly celcbraan ou SOih IMIVUW)' on 

19 9 h has 87.000 cmployceo and hod �""nuc ol SS.I btllion "' lu 1988 fiJCII year 

Moeorob's S2 2 billlon Scmlconducaor Produru Scc10r (Phocnlll. Arlt.), which 

Ultludc> lhe Microplocu- Procluea Group (JiuiWI, Tuu), u 1 p111 ol Motorob Inc h 

lslhe llfJ<iiMd � suppbu ol k� Ul Non!l Ammc:a woth 1 balonced 

ponfobo ol over .10,000 clcvku. 

!!DITORIA!. CQI(tACT 
Den Roq•ra, Mo�orola 
512/441-6022 
O r, �an Phllllpa 
602/952-)6)7 

M MOTOROLA INC. 

�,.,..,.._ ...... 
--
,.., ..... ,.....,... 
........,., "'-Hilt 
PO h•UIU 
........,.,�t.WtJN:r.t 
11'0 .. ,.........,_ c ........ 
fta)tt.llnl 

A ClllP OPP TilE liP ILOCit 

KESA, Arl&., Dec. 2 -- In the world of aaeiconductor 

e1nutacturlnq, Motorola'• new 1108 6 hlqh denalty CMOS water 

tobricatlon faoillty at lie .. , Aria. Ia the lnduatry•e lateat 

crown jewel, one whoae product• will help uaher In a new 

ara. 

By: All of us 

"Thia world claea facility Ia Hotorola'a tlrat u.s. 

aanufacturinq aite to uee eoae ot the Toahiba proceaa 

technology tor eanutacturlnv the lateat architectur .. on 

aix-inch vatere,• aaid Marc Vandenb•rq, MOS 6 operation• 

aanaqer. 

Vandenberq aald the 31,000-aquare-toot, Claaa 10 

factory Ia dedicated to fabrlcatinq ona-eaqablt dynaelc 

randoa accaaa ea.orl•• (DRAKe) and other e..ory clreulta, •• 

wall •• on• ot the ... !conductor lnduatry'a hottaat 

product•, oppllcatlon-apecltlc lnteqrated circuits (ASICa). 

Tba ralationahip with Toehiba, a Motorola technoloqy 

partner and currently the world leader a.onq one-•evabit 

DRAM producers, alao poaitiona Motorola to uae KOS 6 tor 

future do .. etic aanufacture ot tour-a&9abit DRAMa, which are 

�cted to b.coae the doainant a..ory chip by the early 

1990&. 

A one-aeqabit DRAM ia capable ot atorinq 1,041,576 bite 

ot lntoraation, the equivalent ot 64 doubla-apaced typed 

paqaa, on a alnt�la inteqrated circuit. Tbe davieaa ara uaed 

axtenaively in virtually all taaili•• ot coaputera and 

coaputer-baaed ay,taaa, includlnq coaputar-aided deaiqn, 

enqlneerinq, and aanutecturinqr co .. unlcatlonar robotlcar 

and conawaer product a. 

MICa, the second product type to be fabricated at the 

nev Meaa facility, ara taat becoal,nq the aeaiconductor 

equivalent to the cuatoaiaed eutoaobila. O..iqnera aelect 

froa • ••t ot atandard conti9'U'ationa, than add their ovn 

Caaturaa depandinq on specific ne�. 

Tbe reault ia reduced deaiqn and production coats end 

quicker turnaround, with eo.pletlon ot aoae types ot ... 1-

cuatoa clrcuita in aa little •• tvo to three veeka. 

Analyata eatiaate that MICa, one of the f .. t .. t­

qrovinq a�nta or the ... iconductor blaineu, accounted 

tor approxiaataly 20 percent ot the total aarket tor 

integrated circuits laat year. 

Motorola aanaqere aald the advanced proc••••• and quick 

cycle eapabilitiea ot MOS 6 are ideal for aeetinq rapidly 

chanqinq requireaenta ot biqh pertoraance cuatoaer 

application&, eapacially in coaputera and co .. unicationa. 
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Tha facility ia a kay alaaant in Motorola'& plana tor 

the coapany • • nav Ri9h Derulity OlOS (IIDC) sariea, a line ot 

ASIC prod.ucta, Capel>la ot procaaain9 aub-aicron IIDC parte 

•• they evolve in the tutura, MOS 6 provic1aa an t.aac11ata 

eapel>ility to aanutaetura the lataat 1.0 aieron HOC 9ata 

arraya. 

Motorola'• nav ASIC oireuita rapraaant a aiqniticant 

ac1vane ... nt in a1croch1p taebnoloqy. auilt vith a triple 

layer aatal (TRIM) OlOS proeaaa, they 9iva aaai-euatoa chip 

c1aaiqnar. atticiant routin9 and povar c1iatribution on a 

ehannalaaa areh1taetura vith aint.al c1ia •h••· 

The raault, aecorc11ft9 to Motorola aanaljlara, ia a 75 

pareant 9ata utilization rata vith vary hi9b partoraanca 

(aubnanoaaeond loaded 9ataa) anc1 unprecedented input;output 

flexibility and c1anaity. 

"MOS 6 vill provide ac1vanced aanutaeturin9 tachnoloqy 

ac1a1niatared by hi9hly &killed people to aupport auparior 

euatoaar aarviea and product quality, both in aaaory 

product& anc1 th.a rapidly axpandin9 ASIC aarkat, • Vanc1anba� 

aaic1. 

CO!'ITAOS 
James Strohttkor 
Cunrunatwn Communac1oon. Inc:. 
(408)982.().1()() 

BobAnundsoo 
88opon Consonoum, 1..«1. 
(�)) 632-5703 

88open Consortium Holds Member Meeting 
Completes Binary Compatibility Standard 

WII..SONVII.l.E. Oro - O..:.mbcr 12. 1988-The 88opcn ConsonJum. Lid today 

IJ\IKlUI1CCd the rosultS of itS memb<rs moetina held last wook. when: 128 n:pn:sc:ntadva from 

men than �companieS rallied 10 suppon the Consonium 
.
, 'lllldMds devclopment and -room 

Compunna" c:on<:q>t. At the meeting. two hatdwaro vendon diJplayed yot-to-be·announccd 

computor sy<toms basc:d on Motorola's 88000 RJSC mlaoproces..,.., 

Dunngthe two dJy mocuna. held in San DioCO. calif .. the 88opcn Bonllt)' Comptubillty 

SWIC!atd (BCS) �ommln .. mot and a� &he final BCS that allows 88000 RISC·basc:d 

application softwve 10 opcn1e uansparcn�y acrou nuti'ICtOUS sysletnS, similar 10 PC "shrink 

wrapped" softw.,..,. 

Man: 11\An 20 inacmaoonal n:pn:sc:nwlvu from European companies met Kpan.tdy •••he 

na.tinc to rovlew ovorseu stanc1atds devolopment, product an110<1nccmontJ and &he appo!ntmonl 

ol an 88opcn Eutopoan ditettor. Many of tht: inacmaliOOW n:pn:sc:nllltivos indica led tlllt their 

compania would announce 8800().hascd hardware and software devclopmencs In <arly 10 mid 

1989 

The meedna provided ox:w and e.dstin& 88opcn members with til< opportunity to"""'' and 

r<VI<W progr<ss of soflw""' application, hardwve and SWidardJ developmem The mombers 

discussed upd•tu on opcndn,c system· bated 1f0UPS such as the Open Software FoundJt1011 

(OSF) and Un•• International (formorly tht: An:ht:r Croup), upcomlns prod uc t a nnou�ernrnts 

and lndtvidual and colkcuve pub�cicy efforu.. 

Oluck Corley. manaaer of Motorola's 88000 MJ<TOpt'OO<SSO< Oevclopmenc, presented • 

acduucal and an:hhectun: upd.aac. includina tht: general wnphna seht:dul< and tht: anoou�menc 

of cmproved cloek speeds with upcoming verslonJ of the 88000 IU'Cbltccturc. 

"It was unprcuove to see that In JUst sox months we e..olvcd from 11 group of 10 >'<111lor$ 

wbo were rellOC11111liD let each ot11or know .. hk:h company they n:pn:sc:nled. to a «JJtescve 

reprucnation of � than 12$ people who .._ w0<1dnaiOI<tht:r 10 de>"lop st.Jndanl! •nd 

bnng about the s� of tht: 88000 architecture," .. id Bob Anundson. uceu11vc du-ec:cor of the 

88open Consonlum. "Wc bdieve that this form of Team Compulln& os wh01 other RlSC 

vendors muSt ultimatdy tum to for uue SUCCCJJ ICI'OSS the RlSC archhCC1un: and hardware and 

software." 

The Binaty Cornp.tcbility Slllndard Is 11 """"'rsiOC1e for makln&che Team Compunng 

envuonmcnt possible. 88open's ooncq>1 of Team Computlna enobl., all application software 

that complies with tht: BCS 10 run on any of tht: 8800().basc:d hardware sysoems u...- bene£ics 

include a highly oompetidve environment with a VUIIIJTlY of COSHIT<C1m: solutions. 

The BCS hu boon under developn!<.'ht by a commltacc of 88opcn members $lnoe the 

introdUCtion o f  the Mocarola 88000 RlSC architecture In Apnl and ls the first RISC •lllndard to 

be made availoble In the indusuy. The 88opcn BCS b based on AT&T's Um• System V Rei. 

3.0 and combines XJOpen and II!EE sllllldardJ. ln�Cn:Sted pania may obtain the BCS from 

88open. 

A number ol new mom ben lncludlna NCR.._ lidded co tht: 88open roster •• the meeong 

It wu 1111110<1nccd that Richard Horter of NCR wu appolnled 11 seat on tht: 88opcn bCJatd ol 

din:c:IOt$. NCR hu so:crcdy boon a Consonl.um member slnee tbe fOI'Itla] introdu<tlon of tht: 

88open in Aprll1988. 

The 88open Con>CI1ivm. Lid. I• a not·fO<-pro(it orcanlution formal 1 0  develop and 

pi'OillO(e the succus of Motorola's 88000 RlSC � arehitt<'ture. The Consonlun1, 

based in Wil-vill<, On: .. lncludu more than S I wotldwldc membcn. S&pen u pion«nng 11 

unique way of doing business buUt on the ponabiUty ol8800().bascd appltCaltonJ KTOSS a 

variety of hardwaro platforms includln.& fault tolcnnt systems, computer KrvCTI and 

worksllldons.lnformation regardlna the Conscnoum can be obtltncd from tht: 88open 

Consortium. Ltd. 118$60 SW Salish Lane. Suue 500. W�11011ville, OR 97070, tel<phone (�3) 

682-5703. 

SANYO/JCON FIRST 880PEN MEMBER 1'0 
DISCLOSE 88000-BASED MULTI-USER SYSTEM 

WILSONVIu.E, On:.- O..:.mber 12, 1988-The 88opon Conscnlum. Ud IOday 

IIMOW1Ced that San�t:on ln1emalicml <Orem. Utab). an American subsidiary of tht: San yo 

Eleanc Co. (Osaka. Jlpln). is tht: lim 88opcn member to 1ntroduc:e a MotOrolo 88000 RISC 

pnl<leSSot·bascd system. The system. called Icon 8000. IJ 11 muluu!iCT bu"ness sys�em which 

supports up to 256 uKrs. delivers I� MIPS (mUiioru inilNCtJMs per S<COfld) of perfomuncc: 

and iJ tht: fii'SI o l a  number of �uc:u from • vanccy of vmdon 10 comply we til the 88000 

Binaty Compttiblllty Slllii<Wd (BCS). The 8CS allows 88000 RISC-bascd apphoauon 

soflwm to uu.paruotly operate across numet'Oiil syst<nu. similar to PC "shrink """'Ppcd" 
$Oft ware. 

San�con bone ol more than 4$ member companaes of the 88opcn. The comp;tny 

joined the 88open Consonlum In June of 1988. The 88000 ttdtlteetute. which Includes many 

features of !he SCKaJiod "supermlnoc:ompuler" madt<t, IS cum:ntly beonc evaluooed by more 

than 200 manufa<l=n worldwide. 

''The SIIII�OOJ\ OliJ>OUJICem<.nt demonstraiCS tht: rtnt implcmcnlllllOn under • new 

computing envuonmenc we call 'Team Computing,'" P.td 8ob Anundson. c•t<'lln>-e dlreccor 

of the 88opon Comonlum. ''Team Compurin& is where all applicarion sofcw:arc Will 1\ln on 

any of the 88000-bascd hard� syscems. The benefits to the u.1er are • hoghly rompcuuvo 
<nvi.ronmcnt wtlh I VIJI amy of COSt-effective liOIUiionJ.'' 

The BCS IJ a comet$1011C for maklng tht: Team Compuon& environment possible. 'llut 

slllndard has boon under development by a eommluee ol88open members oonc• tht: 

ontroduc:tion ol tht: 88000 chip �tin April. and wu the lim to be mode: available 1n tht: 

Industry. The 88open BCS b bascd on AT&T's UNIX System V R<l. 3.0and c:ombones 

XIOpen and IEEE•Olndards. lnt.,...,ed pama may obtain til< BCS from 88open 

The 88opcn Consoruum. 1..«1. Is 11 not·for-profit orpno.I'Jillon formal to develop and 

promote tht: succcs• of MotOrola's 88000 RISC microproeessor an:hhecture. The 

Consonium, based In WilsonYill<, Ore..lneludu more than 4$ "''Otldwtdc members. 88open 

is pioneonnaa uniquc way of dolna business built on tht: ponabl�cy 88000-bascd applications 

ICI'OSJ 11 variety of hate! ware platforms lncludln& fault tOioraW1t IY'tcrnl, computcn sorvon 

and 10o'OI'kst11.ion. lnfonnadon r<Jardin& the Conscnium can be obWncd from the 88opcn 

Con.anlum. Lid. at 8560 SW Salish Lane. SuliC 500. Wilsonvilk. OR 97070: l<lcphone 

(�3) 632-�703. 
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EKF-ELEKTRONIK·MESSTECHNIK GMBH 
s� to. �und lndullrie·Eitlclronllc 

Uft-_._._h • .,._ . 

004 WJ!Ji ... 
61 Klc:ro J'oura.el 
c_.ter PubliohinQ Center 
�•oo Coooondro S•i th Rood 

� , .. 04700Httnwn 1 
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•witchbox froa lit,, thua allowlnq c:ouplln9 ot aeveral peripheral davicaa 
to aor'a tban one COIIpUtar ayat••· lnteqrat.tld noll-aodeaa are provlded to 
a.ialpU.fy c:hanqln:9 of D1"' to DCB and vice verat1 eo that connectlone t'r·o. 

:::\i�;
r ha�

a
�::t•r or tarwlnal to taraintl require no aore a�clal 

lto\1eed ln a ataal ... abaat box Cor alac:tric:al and .. qnatJcal acraanlno, 
10 oa-25 te .. la connactora are routed on tha pin •a Tx ... o.ta, b-Dau, C1'S 
und OTl (lfo. 1, 2, 3, S., 1, 20). rraaa (Pin 1) la avallable vla 4M 
9rO\IodlaQ oockot. 
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With dl .. aoiono o! only 3h76-, tho UP odaptorboord 11M& 68061·1UlP30 
allow• llpqtadinq of eny ex!atlng 68020 alcroco.ap�Jtlr eyet .. to the aora 
edvanc:ed 68030 chip. Tbe only tbin9 the uaer haa to do la to tiiiOVt the 
61020 c·pu and to 1neert. the adapter, carrying tbt 61010 aicroproc·eeeor. 

cOIIbr::tro��r:h 1' .���l:!:r c:::!��ii!:n c:�:l:;:
r 
t:� .tt:��e!•::l!: 

reduction to laouro oboolotoly rollobl• operotlon. &xhtlnQ 68020 
aoftwtre rune on tbt 68030 tl!croproc•••or without aoy cbanQtl, 1\I.Ch that 
UP9f'tded coeputtra can be booted freNa harddiak or dltkett.e in tbe ,.., 
.. a.oor •• before. Tbo 11M& 68061·1UlP30 1doptor 1o ovoiloblo fr- llU' 
otock ot • oloQlo qu .. tity price of OK 220.. (luropo) or US$ 13�.· 
(USA). 

-..-............... _ 

��==�:it:J•c·�•r•:: , Inc: 

CISPAC ISSUIS 1919 CATALOG 

K&.S.a., At., Deceaber t, ltii--G&SPAC, Jnc bae releaaed 

ita ntw 1 tit product cataloq of board level product a, 

eoftva.re a.nd ayeteaa. Tb.e 116 pave, a.l.l-color docw.tnt 

ia the lar9eat the coapany ba.a •ver produced and llata 

ovec 300 up-to-date product. reference•. 

The GISPA.C cataloq ia the larqeat in the board level 

itt.duatry and includea tbe aoat dlveralfled variety o� 

ba.rdwa..r• a.ad aoftware coaponenta. 'l'be cas•ae cataloq 

offera •• aucb, it not aore cbolce, than t.be typical 

bua buyer • • quid•• of otber architect urea. 'l'he o·a:s•Ac 

cataloq ia aent tree of cbarve to qualified enQineere. 

Tho cataloQ ia divided into aeveral ••joe product 

cata9oriaa to balp 9uide the e.nqineer' • a election. The 

principal catavoriea are: Intel and Motorola baaed 

atatic and dynaaic Neaoriaa; 

pa.rallel and ac&l09 lctertacea; Controller• for dialla, 

qrapbica, data co .. vnication, networkinq and aotor 

control; varioua accaaaoriea aucb aa card caqta, 

cable• and backplanaa. 

50 West Hoover Ave. 

Me .. , Arlzon• 85210 
T•l. (602) i62·5559 
F... (602) i62·5750 

Re•der Cont•ct: Oon Blzlos 

Edltorl•l Cont•ct: Cosm• Pebouctsldls 

A new product cataqory liata a co•pleta ottarinq oC 

linear a can caaeraa and  controller•. 

The catalog• • aoftvara aection baa vrovc to inc.luda a 

library of eoftware drivera for aoat boa.rda offered by 

CII:SPAC, aoftvan developoaeGt utilitiea, in addition to 

tba uaual real-ti•a operatin9 ayataaa and biqb level 

lanv-u•v••. 

An 1a,portant aaction of the catalo9 ia dedicattd to 

ayate ... Tbie aaction liata a larqe taaily of pre­

aaaaabled and ready-to-uae de•alopaent ayateaa and O&M 

coaputera baae-d OA tbe boarda and aottware developed 

by the co.pany. 'l'b••• ayat ... are either baaed on tbe 

OltlX-like os-t real-t:iae operatin9 eyet•-• or on the 

popular NS-DOS operatin9 eyatea. 

The cata.loq alao llat• Application Spec.itl.c Intoqrated 

Circulta de•eloped by CIS7AC tor interhcinq to tbe C­

,4 bu•. Tlleoe AStCa are .. de available to �1 tbird 

part:y boa.zd aaaufactu,rera. 
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Product News 
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Sl>ohot&l\ohnPR 
29695 WWhoowoi!IW.�II.CA95008 
Mvnv Sl>ohot 140813'19-7434 

First 68030-based VMEbus Message Passing CPU 

For Distributed Real-Time 

Multiprocessing at the High End 

CPU-SO s.J"'ted For N'"'!l Slmulotor Pt.,.....,. Dlopladng 
Mlnlcomputon a Malnlramu 

CAMPBELL. CA.. Du..,b«r tS. l 9U -lM higtlftt known pmOI'!NIIIU 68QJO..baW!d 
VMEhui tingle board compu lft be9on •hipping lhh month FORCE CXlMJ>I.1mlS bellova the 
CPU.JO MIS ,_ '""'"' In funaionahly And proceulng thrc><9lput llw will txpend the use 

ol VMEhui producb Into new rnatllttJ The CPU.JO b the lint tn,. """"9'1 peuing 
tingle-board computtr availoblr fa< VMEhui epplkadoru lb lnlrO<Iudlon boglm an rra ol 
off·lhe·iheV iOiutkw fa< eppllcallom proW>uily >«TWd by men •"�'«'�""- mlnlcompulm 
ond mainframn 

lM CPU.JO hao ahady btcn wrlraed lo< use In a IMjor Navy ilmulaiOr � (,... 
_... ........ ,tNt -lhne I....,.. 

1M CPU..'!O enables the design ol wry largo ocalot high ptrf<>nn�>��CA� ¥ttrn• in which 
the .,...,....�ng power b dbtrib<J!ed among uwrn racher thon c:<>r�Cftllrated In a Ctrltnlliled 
c:ompu�tr." oak! Many w.w-g, FORCE CXlMJ>I.1mlS Va Pr�t &c Gen.,l Manogrr 
'No ocher VMEbui iOiulion offm the mmago uc:hangc enhht<I\Jre needed Ia< r•al·llm• 
distributed multiproc:a>lng The rauk b much highor pma<maoot at lower ooot." he added 

Ut- ol F .. ,..... MA!tu CPU.SO More Ukt Mlnl�omputtr Than VME CPU 

lM CPU.JO .-..-.!• the lunctionalily ol any known IIMEl>u• board to oci1MYc the "�"" ol 
o true oyflom-on+t>oerd lb main ftOIUru lndude 

• 68030 """-· 20 Ot 2SMHI-
• 6&82 !looting paine --· 20 or 2SMHt 
II H;gh � 32.-.1 DMA-·h._,-"' d&IO troroolm lot<>l),l and""""' 

tho IIMil>ut. 32 bvt• 1nt.mo1 FIFO Jar bun1 DMA 
oiiMI'IPI.US" Ml<llnology unplotnmt<d In FOliC( GAT!: /oJ>MY 2IFGA 0021. • 22.000. 

"""ASIC !hoc.,_..,..--- lrUrN1lO and o com� 
1/MEbuJ--

• 4 Mbytto - """"""'· llwrd c�ynomc AA\1 wllh W<• panty.- from 1M 
1/MEbuJ w. FGA 002 

• """"""" - 10 up to 20 CPU. .. ....,.,_,,., 
11 SCSI lnlfrl- .._ ....-ct DMA-
11 Floppy dolo .. orl-ISI\460 """P'oblol 
11 Foul mulbpn>COCOIIOO'rial poll>. I c:n.nn.c o RS232 and 3-RS232.fl5.!22iRS4&. tom· 

potibio 
o � pilflllld n<of-...,lh handtl\olo! 

11 Up to 4 �ot;�yt,. ol EPROM Wltlt - Jar 28 and 32 pon c!oMce. 32 bd d.tlA poth 
11 S.,Oem EPROM lor tocol boac and .,.., _....., ol lbo loO .-<ofau and FGMXl2 
• -. ..... --- botley'-\·VJ> 
o 32 � ol locol hogh..pood SAAM ...,th boNny bod VI> 
• ()ption.l 10 Joblh«ord Elh<mot <Or-
• 2 24-bft end I S.bit limon 
o FuD 32""' 1/MEbuJ ..,....lli<MinoA!rleu.""'JIo·--te. SVSCUI d..-.lr'oOinupl 

honcliof, - lor /'GAlL .. SVSFfllL 
11 VMI)>R()M•, FORCE <XlMIVT'ERS'- toOl-limo _,.llrG..,...., t..moi 

M ... llpr�uotne C.peblllty a VME Functl.,... .,. k<oncl to None 

lM ·aown )<wft ollhe 0>\I.JO'• ordllttcturt b FGMn!, a 281 pin ASIC that 
tNiblb mulliprocallng Ilia .,.... peulng and mailbo• lntmupcs FGMlOi! abo 
� altho 11M logic nH<Ird by the hod proc:.aiOf to driw the IIMEl>uo and 
pcrfa<m the industJy'a ,_ c:om,nhemlvt "' ol nwlor. alow And c:ontroll\,na>om 
TheM lutun�s an CDieciMtlv liobtlrd VMFJPUJS On-boon! pmonnancc b boootfd 

btc;ouM the ASIC mlnlmlm galt delays 
h a muillproc:allng OJ9no, tho CPU.JO lmplrmtnb """"9'1 paulng modeled on 

mlnlcompuler and mainframe ldcob, but with VMEhui compMibi�ty. Mossage peulng 
pmnlb any proc:.aiOf lo �. at eny dmt, IID!u•, data, Interrupt or Olhet .,... 
saga 10 • Mled but pol.en!lally largo "' ol nrc«1vtn B«oauso .,..... piiWng 
tnobles rul tim< aysttrn oponllion, a � populated with -..1 VMFii'WS 
CPU'• � handle a_, amoy ol func:llons without contention a< sys1orn CTMha 

lM a>u.JO employ. on 3-011 wide. 8-bytt dtq> AFO mn.agc bullor and on 8-blt 
wldt high priority maaage rt9Jter lM byte.wtde confogurooon enables a Khtmo of 
2:56 poulble � """liME mutor � dtpooh a """"9'1 In the bulfn or 

....... Uplo20�tx.da-�-·..._. 
Mo.ooo riiClOipt........,. quldo -..�on • prtdotennlntd boo! .. F« .,. . 
...... �flo� CIIUIIId by- .-lpl may tum-oil on lllonn, miMI 

a robot -· ClllaAioll a blodo ol dala a< otnd onoChor -10 onoChor CPU, 11c. 
lM- ........ ..,....., ..,._.. �· h 11-uy 1811orod 10 opeclllc Ill>' 
plc:ollonL And. • """'*" ....... ....., and .... � -.y "' - then any 

ott.�"""-" tNt� with the IEEE-1014 lnd\lllry--.dard 
� apdlc.ellon. 

• 
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Dl,...tod Soflwue hot_.. .Co M .. lboaeo 
lM \IMEbui pnMda 7 har6weft lnlrmlpl lowll; thb .-lc:l> the number ol aaM 
� "-11m to 1 • • llrM. n.. CPIJ.30 ....- lhh by IJ'O"'dlng a Mola­
tnlor'Np!S which - ..,._.. c1r1wn. With a por board •• � populloted boc:lopWw 
(21 CI'Ut) pnMda 168 directed � lnllrNpb for hondllng the lntfrTUpl \�CUM 
«>cppd«<ln complex ............ lM - ol � .._ ...tft necutlon throoq, 
quid< _.aon ollntmvpfs. ond raulb In lncndiblo � 

Corporate News 

c .... cta. 
FORCE IJSo\ W- F-1408l310-6J00 
CA[.LJM<. llcb T- 1301) 622-'1403 

FORCE VME/PLUS ... Technology 

Chosen by CAE-L TSD for Navy Simulator 

Largul Controd In FORCE Hlotof)l Aho Marlco Pc...-trotlon of 
VMEbuo Into Mlnlc.omput., end Molnfromc TtniiOf\1 

ORLANDO, A... No ... mbu SO. 1988- Unk Tocti<ol Slrnulaaon OMIIOn ILTSO). 
located In Silw:r Spring, MD. t• •uboidiMy ol CAE lndwlrift located In Toronto, Ontario, 
Canada) and FORCE COMPl1I'ERS (Campbd, CA) haw onnourtad ... .,.rd of a mlljor 
subeon1n>CI fa< c:ompur� suboystenu IO< the U.S No..y' • 14A 12 S.,rlooo ASW 
(Anti-Submorint Worionl Tral.nor. 

CA.E-Unlc b the prim• c:onlrodor fa< the production 14Al2 Tho aubeonlrOCl with FORCE 
will ruu� In the •uwiY ol wry high pm<>rmallU IIMEl>u .. baW!d compultn !Mt PfOVId<o 
boch •tudtnt and IMrructot JIAiion• In an olaborote, utrornely realistic re-atalk>n ol •url­
ASW <trarog� .. and tac1b 

Und� tmru ol tho contnoc�, FORCE b lmplrrnenllng tho CAE·Unk dfllgn and dtliwring 
fully lnt.,..ted, funct>oool aubsyslmu 

lM on�l """ made on the """ ol the annual I/ITSC Coni.....- Onttnor· 
llicf.llnduJiry Tn>inlng � Conltrrru). held htrt AlliS uhlblt booth. CAE·Unk wtJ 
domonmme WO<Idng nudmt station� dtwloptd with FORCE durlng a dtwloprntnt � 
FORCE abo plans 10 d�• ......tUng modtlo of the IIMEl>us c:omputft dftlgn uwrd In 
th• pi'OIIflUII h wiD be tho fim public "-ing ollhne txtrorntly �ul computcn • 

lM l4AI2 ASW Trainor b an� Navy� 10 build an ASW ll'lllnlng 
c:apobility fa< the a.... ol surfoet lhtpo Tho � 1\os an tJCpKted p<OQimntnt lfe ol 
MWn11 110""· during which lh• FORCE lubcontnocl a>uid be worth m0<t thon SlO million 
!XIiwly ol the FORCE hardwore begiN In .arty 1989. 

FORCE O.O.on For Ptoduet Ptrfo.....anca, Oul., 5ynawv 
Bob Taggan. CAE·Unk'a Vice Praldtnt ol MArMtlng, Mid "tht FORCE VMEhui·baoed 

IOiution b a alw!rp doportvre from the mlnlcompulm that usually got tho nod Ia< thb type 
ot WO<k. IIMEl>u• hilrdwart wiD change the lace ol sJmulolion boous• h'alnh...mly ma<e 
�u� olU)IIo clbmbulo where ...-..ted, c:on•urna much lou - and 1\os much lower 

tile cycle COOl Thl• appn>Kh ,...ulr> In modulot build•ng block. that CM bt u•ed In 
other tralntn Wo choM FORCE becawo thtir lottit liME tKI\nology olfm much 
hlghcr peT(..,.,..,_ and the abl�ty 10 clbtributt .,...,....ing .,.,......, and multJpr-. .. ng 
c;opobibly In a oomplu slmulaaon lrwoMng many nudmt> And "'""'GtM n,.., ,. .... 
time hardware Is not only mclfl �ul, h'• abo .... -·-• 

T aggan oloo Indicated !hilt FORCE "'"' - OYtT -..! compl'l>ton "boco•"e 
!hoy Jo;ned our � team And J>IO'IIdtd the Oft90IIltl ou- and •vn•rgy !hilt 
helped us 10 win the N""l' conlrac.l • 

Many Wobberg. FORCE E .. cuti.e Vu Prft!Mnt and Gen.rel MAnngtr, Wild •CAE • 

Unk'• lradmhip In llmuladon con�nu., � thoy _,., ,.,g,ng 10 try oometlnng 
ntw FORCE iJ using Its lotut dtilgn IO< the 141\12 Thne board• ornploy the 68030 
mlaoproce""' In an uoting n«W OKhitKI\Irt c;eDod IIMfA'U)S !hilt p«MC!a 
mainframe cornputtr quolrbn such .. 1M1Mi1f pas•ing and -ibox lntmupu We 
think thl• c:onlrac.l marks on ., In timulat>On and training pi'ONmnmt wing alf.Jh.. 
ohtW tndU\try-•tandard JOiutiom • 

During lh« 1/WM·Ionv dcvoloprnmt � ol !h. 14AI2, FORCE p«MC!ed lwdwMe 
and abo propMed a rcol·tirnt opmsting lyllorn. pSOS 

T,.._,. Will Eni�M>co Ru•-

lM 14Al2 Surloa ASW Trainor hao the potmtiol 10 lmpr<M!c:ombat rudiftftl. 
lM N""l''• plan <alia< C01U1NC11on ol_., 14AI2 TraiMn Wtbbfr9 Mid 1M u•• 
ol VMEIPLUS dbtrib<J!ed mulli.,...,....ing in the l4Al2 dtilgn ....,. btlng lool<ed ot 
doMiy M a candld4te IO< other 1lmulallon And training progratru ooou !Itt military 
MNic:ei and cornrnm:lal ..,.,., 

About F�o Computon 
lM ltadlng lndopendcnl da9><r and monufac:l\nr oliiMEl>u• produc:b, Force b 

ent«rrng lb MWnlh - lM a>mpMir hao a>mplt1ed 23 CIOIU«C1ltiw quanm ol 
prolllablir opmotlon FO<U b htaclqtuwumlin Compbd, Calila<nlb with auboidlaMI 
In Wat Gmnany, F...,.. and the United Kingdom Solo. -and product ·­
lift J>IO'IIdtd on a wor1dwldt liMb 

About CAE-Unk 

UnJc T ocllc:al Simulalion DIWion b the loading prod.- of trodnlng timula""' lor 
the U.S. N""l''' wrfoet, 111r one! wbourl"" ASW �lion•; surf-tum taaia 
ll'lllnlng And � c2 I)IS1trnt lo< the U.S lvfrry 
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t.hcrO<Omp�rtn. Hard•Jit and S<lh•a.< 

GI\IIX' S.ks. S<"ra and S�rr>On 

Jllll LYNN A VENUE, 
ABBOTSFORD, 
BRIT1SH COLU"-1BIA, 
CANADA, V25 IEl 

Dear oo,,, 

I • ve also noticed a sneaky one in the Auc;USt issue, 
page 21, near top, should read m2 ml n2 nl. 'Dle n2/nl 
OCIIIIbo SOIIII!how 90t reversed! 

A preview of friend Denis' 6CI� for Dece:i:lber shows a 
few typos, which reeders may w1sn to correcr. These 
are : 

Pl6, last p!Ka should read �1\at does � APJC' QOilVey• 
Diagra��� 85, cow 3, ool 10 should read 120, not 126. 
P20, last p!Ka but one, ohould read "If they're a;pa!, 
ve get directed to BU.X:.I:-4.1 • • •  • 

I've been asked by a few readers about Kanuals for 
RBASIC. The price for t h e  manual alone is USS25, 
including p o stage for North America (plus S5 
elsewh ere), $22 of which will be applied against a 
future purchase of RBASIC. 

P22, para 6, should read • • • •  fLrtctica as sl� N!JC' 

Don Willilns, 
68 Micro Journal, 
5900 Qlssandra 9'nith Road, 
Hixson, 'IN 37343 

Sincerely, 

� 
R. Jones 

President 

( ___________ �C�l�a�SS���·fi�e�d�S= A=•s =u� =li� =·=�G =�=���---------) 
MUSTANG-020 16Mhz with 68881. OS9 Professional Package & C $2500. 

S+Systtm with Cabinet, 20 Meg Hard Disk & 8" Disk Drive with DMAF3 Controller Board. 1-X12 Terminal $2900. 
HARD DISK 10 Megabyte Drive- Seagate Modell412 $275. 
3-Dua18" drive encloswe with power supply. New in box. $125 each. 
5-Siemens 8" Disk Drive, $100 each. 

SWTPC S/09 with MOU>rola 128K RAM, l-MPS2, 1-Paralle1 Port. MP..Q9CPU Card· $490 complete. 

Tom (615) 842-4600 M·F 9AM to 5PM EST 
••• 

Motorola VME-10 with hi resolution monochrome monitor, hard disk, serial and parallel cards, Pascal, assembler, linker and 
documentation. Almost new $4500. 

Two SSB-6809 systems with hard disks, misceUaneous software. Malee Offer 

BICC VERO MICROSYSTEMS 
Flanders Road, Hedge End, 
Southampton, Hampshire. 
S03 3LG. ENGLAND 

Tel: 0703 266300 

CadweU Laboratories 
909 N. Kellogg Street 

KeMewick, WA 99336 
(S09) 735-6431 

BJCC VERO MICROSYSTEMS provide a range of OS9/VME boards and 
Development Systems all with full OS9 drivers. A number of development tools 
such as Verolink are also available to simplify development of ROM based 
target systems. In addition 'C' bindings are available for Graphics, GPIB, 
Analogue 1/0 and Parallel I/0. 
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B&R Industrial Automation Corp. is a manufacturer of programmable logic controllers 
industrial computers, visualization and process control systems. 
B&R offers the own hardware and software with easy communication to other systems. 

One of the latest developments is a OS9 based minicomputer system with floppy con­
troller on board, external harddisk (40 MB), optional memory extension board (RAM 
and EPROM) and a high resolution graphic controller. This so-called MAESTRO-System 
is available for OS9 based software or can be used with B&R standard software and 
offers direct access to digital and analog inputs and outputs. 

For more information please contact: B&R Industrial Automation Corp. 
2165 West Park Court 
Stone Mountain, GEORGIA 30087 
Tel: 404 469 4617, Fax: 404 469 5460 

H.C. ANDERSEN COMPUTER A/S 
Th. Philipsensvej 21-23 

License: OS9/6B09 Level 1 (DRAGON Computer) 
Development: OS9/6BOOO ATARI ST (Dr.Keil) 

DK-2770 Kastrup, Denmark 
Telephone: 45 1 52 44 04 
Telex: 31484 tmrcph 

OS9/68000 ATARI ST (Cumana) 
Drivers for t2->t5, cadscrn /term with 
special fonts, TOS GATEWAY (PD) 
SCULPTOR development 
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OS-9 for VME: Single Boards to Complete Systems 
Mizar provides oompleta OS-9 solutions for the VMEbus. 

Mizat's VME CPUs offer the functions and perfonnance your ap­
plication demands. Our single-height (3U) VME processors are 

uniquel�oonfigurablec:omputing engines. Through Mizar's unique 
MXbus expansion interface , standard and custom side mod­
ules can be added to basic P.ro<:essors to create double-height 
(6U) boards for specific applications. 3U CPU options include 
�8010, 68020, and 68030 microprocessors , up to one MB of 
DRAM. serial I/O. real-time clock, and mailbox interrupt su!)p<lrt. 
Standard MXbus side modules include additional DRAM. SRAM, 
and 110. 

Mizat's standard double-height (6U) processors provide 
additional features such as a high-speed cache to enhance 
68030 performance. floating point coprocessor support, up to 
four M9 dial-ported DRAM. VSB memory interface, Ethernet. 
and SCSI. 

Mizar also supports OS-9 with completely oonf.gured OS-
9 development systems and OS-9 application server systems. 

For more infonnation, call Mizar today. 

800-635-0200 

MIZAR 
1419 Dunn Drive • Carroll1on, TX 75006 • 214-446-2664 

Pan Controls Limited specifically provides services in the field of industrial automation. OS9 is 
used for the majority of the high level computing work, and a number of software packages have been 
developed for sale generally. 
STIMULUS is a general purpose rule-based expert system programming language designed for easier and 
more economic real-time processing for engineering control, simulation, monitoring, diagnosis, etc. 
Since STIMULUS produces C source, it may be linked with other modules inC or Assembly language, 
giving you the choice of C's 1/0 and interrupt facilities. 
PROFILE is a symbol profiling tool for C or Assembly language programs that increases programmer 
efficiency. It provides a valuable and quick method of optimising large and small projects by 
making a table of the time spent running each of your functions in your programme during a working 
session. A quick look at this profile table shows you which functions are most used and help you to 
concentrate your programming efforts on optimising these functions. 
PAN UTILITIES is a library of programs providing the major text-handling, file-handling and programmmers 
util itiP< whi�h thP OSQ ool'ratina svstl'm lacks 
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PEP Modular Computers rs one of the lead':i:ng manufacturers of microcomputer boards anc 
systems for the VMEbus and IIOC (Intelligent I/0 Channel) in compact single height 
format./Founded in 1975 in Kaufbeuren, Germany, PEP is now established worldwith witl 
subsidiaries in USA, France an Sweden./Today PEP offers a broad range of VME and IIOI 
board level products, plus development systems, racks, backplanes, power supplies anc 
standard operating systems. 1 PEP '.s target market segments are industrial control ap­
plications including machine control, process control, data acquisition and robotics. 
This year PEP introduced for example VSCSI, a SCSI interface module for the VMEbus, 
VDAO, a combined A/0, 0/A and digital I/0 VME single height module, VMPM68KC-2, a 
powerful 68020 VMEbus CPU in military temperature range, VLAN, a cost-effective VME 
networking solution, VGPM a high performance graphics module based on the Hitachi 
ACATr,63484. The company also introduced VIOXAOM, an universal VME software interface 
for � family of intelligent VME I/0 modules./ Currently about 100 people are working 
for PEP worldwide. For �urther information please contact: Germany 08341/81001 

Scorpion Technologies Inc. features a 1 i ne of r�otorela 680XO based co-processor 
add-in boards for IBM PC/XT/AT and compatibles providing the most economical 
development platform for OS-9 engineers and programmers. This is the only known 
im�lementation of Professional OS-9 availab�e on the PC platform and'provides the 
un1que feature of PC DOS concurrency. The Pro68 family is available with choice of 
68000, 68010 or 68020 processors and a minimum of H1B of memory (expandable to 4f·1B) 
Two serial ports are available on the 68010 and 68020 versions with support for 
16 users via intelligent serial I/0 cards. 

UNIVERSAL ETHERNET CONTROLLER BOARD 
MPVME1054 

* Intelligent Ethernet Slave Board running in any VME System 

A TRUE MICROCOMPtJ'rER BOARD SOtU'l'IO� WITH ETHERNET CAPABILITY 
MPVME 1002 (16 Bit) MPVME1021 (32 Bit) 

* Three communication packages under OS-9/68K 
for all three Board available: 

- DECNET/VME 
- TCP/IP 
- OS9-NET 

Call for a complete documentation 

SYSTEMFORSCHUNG, K�nigstr. 33a, 5300 Bonn 1, W-Germany Tel. 0228/223151 

XYZ ElectronicE, Inc. RR 12, Box 322 Indianapolis, IN 46236 
(317) 3:5-?.12g Contacts �ary Bannister 

10-year olp com�any manufacturers STD bus based industrial computer 
syste�s and boarlsj Suport OS-9/6g09 Leve l I and Os-9/6qooo 
Professional Pac�a�e. 

Board level products- include CPU-9A 2··mz 6.'3B09, and CPU-68.<3 10 :mz 

68009. Both boards support STD bus for memory and I/0 expansion. 
Board level products, board sets, and complete systems available. 
Memory, Floppy and hard di�c controllers, analog I/0, digital I/O, 

and cages available. 

STD Bus systems offer a superior price/performance ration ,.,here 
mediu� lvvel performance in an industrial environment is required. 
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NE\NI 
Om egaSoft Pascal for the 68020/68881 

P20K Is a Pascal package that will generate code for all of the 68000 
se<ies processors. inctucSng the 68881 coprocessor P20K wfl run on any 
68000 series computet running the OS-9/68000 (Microware) or PDOS 
(Eyrmg Research) opetating systems ,..,h 512K 01 mOte tree memory. 

The base package (P20K·B)oncludes the Compoler, Relocatable Macr o 
Asstmblet. linking loader. Screen EcStor. Pascal Shell, linkage Creator. 
Host Debugger , Configuration manager. lnstaflation progtam. and Patch 
ubllty. A new feature in thOs compiler is the abloty to lith• Gnk in the pillS 
of the runtime needed by the program. Ot to use trap handlers IOf runt ime 
ate8$So to share the runtime lobrary bet- programs. Complett operating 
system Interlace is also Included usJng pascal procedures and functions 
The host debugger allows debuggi ng 11 both the Pascal and assembly 
language levels of p<ograms that run on the host operating system. Price 
lor the base pad<age is $575 

The runtime SOUtce code option (P20K-R) Is av11lable for SIOO and Includes 
source code for the opetatlng system lntetlace routines as well as pascal 
runtime, 

The Ublity source option (P20K·S) is avaolable lOt S275 lll>d Includes source 
code for the Screen EcStor. Pascal Shell, Host Debugger. Patch ubloty. lll>d 
Confi�ation miW\Iglf 

The Tatge! debugger optoon (P20K· T) Is $225 and includes object and 
source code. This program allows Pascal level and assembly level 
debugging in a system wthout operat ing system, by using a serial link 
connected to the host computM. 

Prices do not include shipping charges. MastM·Card and Visa accepted. 
OmegaSoft is a registeted tradomwk of Certified Software CorpOfation. 

Ge$pac SA. 3. Chemon des A4Jx, CH-1228. 
Genellll/Pian-les-Ouates. s ... tzefllll>d 

FICS Microsystems ltd. 141 Uxbridge Road. 
Hampton Hin, M.ddese•. En�and. 

Elttc Elektronik Gmt*!. Galileo.Galtllli·Stralle. 
6500 Mamz 42. Postlach 65. West G•m.,y 
TEl 06131·50031, TLX 4187273 TEl 022·713400, TLX 429989 TEL 01·9792204, TLX 8951470 

Elsolt AG. Zelgweg 12. CH-5405 Baden·DAIIwl. 
SWitzerland. TEL 05&·8333n. TLX 828275 

Byte Studo Borken, Butenwafl 14. D-4280 BOtken. 
West Germany 

PEP Elektronok Systeme Gmt*!. Arn Klostlrwafd 4 
0.8950 Kautbeuren. We$1 G«many 

TEL 02861·2147, TlX 813343 TEL �1-8974. TLX 541233 

CERTIFIED 

SOFTVVARE 

CORPORATION 

P.O. BOX 70, RANDOLPH, VT 05060 USA 

TELEPHONE: (802) 728-4062 

FAX: (802) 728-4126 

Transfer Utilities 

For 68XXX and CoCo* OS-9TM Systems 
Now READ - WRITE - DIR - DUMP - EXPLORE 

FLEX, SK-DOS & MS-DOS Disk 
These Utilities come with a rich set of options allowing the 

transfer of text type files from/to FLEX & MS-DOS disks. 
*

coco systems require the D.P. Johnson SDISK utilities and OS-9 and two 

drives of which one must be a "host" floppy. 

CoCo Version: $69.95 68XXX Version $99.95 

S.E. Media ... ... PO Box 849, Hixson, TN 37343 

615 842-6809 MCNisa 
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SK*DOS8 /68K 

Read the fwe print to see what's in SK•DOS/68K: 

a Full DOS documentation plus on-line help a Multiple din:ctories 
a User-installable device drivers a Install up to 8 diJrerent 1/0 
devices a Keyboard type-ahead a Print-screen a Vinual (RAM) 
disk a Disk cache a Up to 10 drives a SW or 3W Ooppy drives a 
Hard drives to 64 megabytes each a 1/0 redi.rection to drives or 1/0 
a lime/date stamping or files a File or disk write protect (even 
hard disk) a Batch files a Suppon ror 68000, 68010, 68020 a 
Monochrome or color video board suppon a Read and write MS­
DOS disk files a 6809 Emulator a Powerrul utilities such as copy-by· 
date, undelete, show dirrerences be,rween files, prompted delete, text 
file browse, and more - all included a Simple Basic included a Fast 
assembler included a Une editor included a User suppon via 
newsletter and BBS a Available sortware: C compiler, run Basic, 
screen editors, disassemblers, CI'05S-usemblers, spelling checker, text 
rormatter, music editor, hard disk manager, ROM-based debugger, 
modem communications programs, etc. More compilers coming. a 
(Some reatures may not be implemented in all hardware manurac­
turers' implementations.) 

Individual covies of SK•DOS/68K are $140; less in 
quant1ty or when bundled with hardware. Send 
for our 6809 f 68K hardware and software 

catalog. Also available as part of our 
hardware/software educational course. 

SOFTWARE 

68000 C CROSS-COMPILER 
$11111. SKOOS.MSOOS,Ut<IIX.XeHIX (OBJeCT OH/,Y) 

A<<qJU Kot.R Clat>iOOJ<. ,_.611CXX).-, rooe 
llt<luci<J 68010 ..,.............., ,,....,... pnMclod for SKOOS,Itulmay It< -lied. 

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES 
IIACII JSO·FLEX,OSI.UHIPI.EX.USOOS,UHIX.SKOOS.XeHIX )IS/011 AI.US11111 

Spcccfy: 180o., 630'2. 61!01111, 61100. �. 61109. U. UO, !1()18,8051.1108S. 61!010. 3l000 
�lo<Mio """""""'mblcn mC, willt �CIIlliws. -for ocldt�onol Sl()QOb,SIOOfor 
J. SlOOioull 

CMODEM TELECOMMUNICATIONS PROGRAM 
JlfNI..KSOOS.SLOOS,UHIX.FUIX.OSI.XIlHIX,UHIFJ.IJX 01/JRCT.OHLY: HAC/I JJO 

•icft�M�n""' willt ..,.inalcnode. f� nruf«. MODEM7. XON·XOfll, ct<. 

SUPER SLEUTH DISASSEMBLERS 
HAC/I m·FI.EX 1/0/.0SI 1/fNJ.UHIFUIX 01/JECT .()NL.Y: RACJ/ l$0 I'UIX ,OS,,COCO 

lA10111CU"<<y_ .......... _ W!CII lllltio.IIIC-U<f,butaryodtUI\& 
Spcccfr 6800,1 .2.JJJI.9/6$02 ........, or lJIMOIOJ -
COCO DOS ovait&blo lo 6800,1.2.3.U.916$02 ..,,... (""' Z8018080.5l 01\ly 
61010 version UOO·I'L£X,OSJ,UNLJ'L£X.MSOOS.Ili'OX,SKDOS.XF.NIX 

DEBUGGING SIMULATORS FOR POPULAR 8-BIT CPUS 
llACII 17J.FI.EX 1/�SI flt.UN/1'/JIX 0/tJ/iCT.()Nt.r: llACJ/ J.U.COCO 1'/.EX. COCO 0S' 

laotnetlody•-�--blyf�blcwyed•"'' 
Spcctfy for �I. (t4)6IJOS, 630'2. 6809 059 aotly. UO FU!X aotly 

ASSEMBLER CODE TRANSLATORS FOR 6502, 6800/1, 6809 
'SAl• � 17J.I'LIIX UJ.()St m.UHIFLIIX 
UOOII • U., 41 Ul/9 to ,.,./10£ IJIH'UIX 17S..()S' Oo, 14#-UN/1'1./IX 

I'ULL.SCREEN X BASIC PROGRAMS wltb .. ,..,. <0o1rol 
AVAll.ABLE FOR FLEX, UNIFU:X. AND MSDOS 

DctpUy Oencnoor I Ooc:-..o:r S50 ·- SlS .,,.,_ 
�IIIII,.U.$)'10<01 StOO•- · S 50 wi"-c 
1•- W!llt MliP SIOO --. SXl w�-. 
Tll>ula!W>S� StOOw-. Sj(j,.;,_. 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
IU.FUIX IJ .. UHIFUIXI.K$00$ 

�tdllt ......., _d.......,. , -..... tiii<OUQ<.\Ios,dodult _.....,_..,....,..u 
BASIC...-. u<f BASIC....,..,.,..._ -.FUlX ..._ lnclude-ond _..,ly 

r··:·i�·······················��iii:.iiiiil 
. . . . . . 

. . 

MAciNTOSH™� 
. . 

� UsERs� 
Save over a $1,000.00 

on PostScript 
Laser Printers! 

Faster - Finer Quality 
than the original Apple 

Laser Writer! 
New &Demos 

Cartridges-new-reboOts 
-colors-

,-----------------� 
•• : In (;haU.noo"'• <:alb 

Data-Comp Dhialon 
- C, ('�A ilooodo�- �� 

=�us 842-4UO '1 '�-�lbmiili 
: QMS-Aatltorlzed =:.��.:.C.:..�= 
································�----------------------__/ 

PROFESSIONAL SERVICES 
I'Oa THt: COMrUTING C OMMUNITY 

CUSTOMIZED PROGRAMMING 

We *'u a.uomit.e .,, oiiM prcc,t'MIII de:lc:r•bcd In Uut ad� or '" our btoctl.ure r01 
JC�C�Cialft.ed euADffla "* or 10 tOva new � &he cbarJt for tell e�IJ:auon dc!pmdJ 
.,....��te...ulll!blcYoflhe....,.r-'ool. 

CONTRACT PROGRAMMING 

We walt ctu��r: aew pmcranu or IIIOdJ)' uiJdna �J on 1 eoncrx1 bllb.. • Xf"'icct; ,.,"'CI have 

...,...,... lor""",_,, ran; lite.....,_.,.., "-ldc wo hi-e pmomtod ...,,... .,....,....,.;., 
O..lude _. ....,..., ltiOddJ o1 maW,_.,III<IudlnatBM. &""""'"" un�-.��oo<yw<a.­
-Jar ...... of mmloomputen. O..ludina DEC, IBM, 00. HP, AT.T, llld - -Jar 
....,... of microtonP""n. lodudUI& �1. 6809. UO. 630'2. 680>0, ••loc- -tare 
.......... ond -"" ryJWill. ... ,,._.., ... ,... ...... ,,_ ...... cdooomm ... - .. 

U...to--lhe<lwpf«..,.........,.,.......U.rb•....r•rt>rlhe-.,J>rlhe!AIL 

CONSULTING 

We ollu 1 wide toOJC of""'"'"-..S 100hfticol _,...I<M<u. """"""' _l..,,ld_, 
nlni••· ...s dai$'1. oo ony coP< ,......, to compc;t1<t1; lite"""'"' f« _,..,u,. ,. ........uy 
-....,.. .............. llld .. _ 

Computer Systems Consultants Inc. 
14�L.tnol.one 

c...,..,.. <loorJY lW1I 
(404)413-4Slll • (400)<11.).1717 
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Clearbrook Software Group (604)853-9118 ��� CSG IMS Is THE IUIIealured relation-
aJ database manager for OS9/0SK 
The comprehensive structured ap-

I l 
plication language and B +Tree Index 

j � structures make CSG IMS the Ideal 
tool for file-Intensive applications. 

CSG IMS for CoCo213 OS9 L 112 (lingle uMr) $169.95 
CSG IMS for OS9 l2 or 68000(multl uMr) $495.00 
CSG IMS demo with manual $30 

MSF - MSDos File Manager for CoCo 3/0S9 Level 2 

allows you to use MSDos disks directly under OS?.· 
Requires CoCo 3, OS9 l2, SDISK3 driver $45.00 

e••······················ · ····· 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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SPECIAL 
ATARI™ 

& 

OS-9™ 

NOW! 
If you have either the 

Atari 520 or 1040 -

you can take 
advantage of the 

11bargain of a lifetime" 
OS-9 68K and BASIC 

all for the low, low price of: 

$150.00 
Call or Write 

S.E. Media 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

615 842-4601 

• 
• 
• 
• 
• 
• 
e 
• 
• 

• 
• 
• 

• 
• 
• 
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········· ••eeee•e••···········e 

SERINA - System Mode Debugger for OS9 L2 
allows you to trace execution of any system-module, 
set break points, assemble and disassemble code and 
examine and change memory. 
Requires CoCo3 or Gimix II, OS9 l2 & 80 col. terminal $139.00 

ERINA- Symbolic User Mode Debugger for OS9 
lets you find bugs by displaying the machine state and 
lnstuctlons being executed. Set break points, change 
memory, assemble and disassemble code. 
Requires 80 column display, OS9 L 1/2 $69.00 

Shipping: N. America · $5, Overseas· $10 
Clearbrook Software Group P.O. Box 8000-499, Sumas, WA 98295 

OS8 '- a lriiCMmarll ol Mlctowwe Svstemo Cofp. , MSOoo '- a tnldemarll ol MlclOIOfl Colp. 

ATARI & AMIGA 

CALL 
As most of you know, we are very sensitive to your 

wishes, as concerns the contents of these pages. One of 
the things that many of you have repeatedly written or 
called about is coverage fortheAtarl&AmJgaTlol series of 
68000 computers. 

Acrually we haven't been too keen on those systems 
due to a lack of serious sofcware. They were mainly 
expensive •game-toy• systems. However, recently we are 
seeing more and more honest-to-goodness serious soft­
ware for the Atari & Amiga machines. That makes a differ­
ence. I feel that we are ready to start some serious looking 
into a seaion for the Atari & Amiga computers. r:.speciaUy 
so since os-9 is now running on the Atari (review copy on 
the way for evaluation and report to you) and rumored for 
the Amiga. Many of you are doing all kinds of interesting 
things on these systems. By sharing we all benent. 

ThJs I must stress -Irtputfrom you ort tbe Marl 

c, Amtga. As most of you are aware, we are a 

"contributor supported" magazine. That means 

that YOU have to do your part. Whlch Is the way It 
has been for over 10 years. We need artJcles, tech­
nical, reviews of hardware and software, pro­
gramming (all languages) and the many other fac­
ets of support that we have pursued for these many 
years. Also I will need several to volunteer to do 
regular columns on the Atarl & Amlga systems . 

Wft.bout constant Input we can't make It fly! So, If 
you do your part, we certainly will do ours. How 
about It, drop me a Une or give me a phone call and 
I will get addJdonallnformadon right back to you . 
We need your input and support l.fthis is to succeed! 

DMW 
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THE 6800-6809 BOOKS 

•• H E·A It 1 E •••••• HE A It 

OS-9'M 

User Notes 
By: Peter Dibble 

The publhhera of 68' H.ic:ro Journal are proud to 
available the pubUc:ation of Peter Oibblea 

059 usu mns 

lafo,._ttoe for tbe IICIJINl!R to tbe PRO, 
le,W.ar or CoCo 059 

OaiDs 059 
HELP, HINTS, PROBLEHS, REVIEWS, SUCCESTIONS, COMPLAINTS, 
OS9 STANDARDS, Ceneratin� a New Bootstrap, Building a 

new System Ohk, OS9 Users Group, etc:. 

Protr•• laterfad.Da to 059 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPEND STATE", "I'IPES' .. "INPUT/OUTPI,;T SYSTEM", etc. 

Proar...taa Laaau.ae• 
A81eebly LanRuaRe Pro�trams and interfacing; Basic:09, C, 

Pasc:al, and Cobol reviews, pro�tramt, and uses; etc:. 

Dlaka J.clude 

FLEX™ 

USER NOTES 
By: Ronald Anderson 

The publishers of 68 MICRO JOURNAL 1re proud t o  
m1lte available the publlc1t1on o f  Ron Anderaon'a n.&I 
USia •ons, in book for•· Thia popular aonthly colu11111 
h a s  t-een • regul1r feature in 68' HICRO JOURNAL SiNCE 

I 9 7 9. 1 t has e • rned the respect of t housanda of 
68 MICRO JOURNAL reader• over the yeart. ln fact, 

'• colulllll h•• been deacribed aa the 'Bible' for 68X.X 
users, by some of the .world'a leadinR microprocetaor 
professionals. The aost needed and popul•r 68XX boolt 
available. Over the years Ron'a colu11111 haa been one of 
the 11101t popular in 68 MICRO JOURNAL. And of course 
6 8  MICRO JOURNAL ia the aoat popular 68XX aagazine 
pubUshed. 

Usted below are a few of the TOT fUu included in the 
boolt and on diskette. 

All TEXT hies 1n the boo!< are on the d1sks. 

F1le load program to offset memory - ASM PIC 
Memory move program - ASM PIC 

• 

11o tJ"Piq all tl• Source Uat�a 1A. Source Code and, 
where a p p l i c a b l e ,  aaaeabled or compiled Operet1aa 
Proar•••· The Source and the Discussions in the 
Coluena can be uaed "aa la", or as a "Startin� Point" 
for d e v e l o p i n R your OW• a o r e  p o w e r f u l  Pro�traas. 
Prograaa aoaetiaea uae aultiple Languagea such as a 
s h o r t  A s a eebly Lan�tuage R o u t i n e  f o r  readln,�t a 

Directory, vhlch 11 then "piped" to a lasic09 Routine 
for output foraattin,lt, etc. 

LOGO.Ct 

MEMOVE.Ct 
OUMP.Ct 

SUBTEST.Ct 
TERMEM.C2 

M.C2 
PRINT.C3 

MOOEMC2 
SCIPKG.Ct 
UC4 
PRINT C4 
SET.CS 
SETBASt CS 

Pnnter dump program - uses LOGO - ASM PIC 

S1mulauon of 6800 code to 6809. show d1fferences - ASM 
Modem 1nput to d1sk (or other port Input to disk) - ASM 
Output a Ide to modem (Of another port) - ASM 
Parallel (enhanced) printer dnver - ASM 

TTL output to CRT and modem (Of other 1)0(1) - ASM 
Scientihc math routines - PASCAL 
M.n1·momtor. d1sk res1dent. many usef\.11 tui'ICIJOns - ASM 
Parallel pnnter driver, withOUt PFLAG - ASM 
Set pnnter modes - A S M  
Set pnnter modes - A·BASIC 

BOOK $9.95 NOTE: .CI,.C2, etc.•Chapter I, Chapter 2, etc. 

Typeset -- w/ Source UstinRB 
()-Hole Punched; 8 x II) **Over 30 TEXT files included 1a ASH (aaaelibler)-PASCAL­

PlC (position independent code) TSC BASIC-C, etc. O.luae 11Dder - - - - - • - - - - S5.5 0 

Book only: $7.95 + $2.50 S/H 

With disk: s:· $20.90 + $2.50 S/H 
All Source Listings on Disk 

1-8" SS, SO Dhk - - - - 514.95 
2·5" SS, OD Oiaka - - • $24.95 

With disk: 8" $22.90 + $2.50 S/H 

Sl\lpptn& .t Hlncllln& $3.!50 per �.SUO per Disk set 

Continually 

floRien Orders Add S4.SO Surface Mall 
01 $7.00 Air Nail 

If paylna by check • Please a1Joll 4.6 weeks delivery 
• All Currency in U.S. Dollars 

Updated In 68 Micro Journal Monthly 
Computer Publishing Inc. 

5900 Cassandra Smith Rd. !CO! Hixson, TN 37343 
•rLEX is a trademark of Technical Syateaa Conaultants 
•os9 11 a trademark of Hicroware and Hotorola 

(615) 842-4601 
T ele')( 51 06006630 •68' Hlcro Journal is a trademark of Coaputer Publtahing Inc. 
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!!! Subscribe Now!!! 

68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

BiU My: Mastercard D VISAD 

Card#·---------- Exp. Date. ___ _ 

For 1 Year 2 Years 3 Years 

Enclosed:$. _____ _ 

Name ___________________________________ __ 

Street __________________ _ 

City _________ State __ Zip _.....:,_ __ 

Country ___________________________________ _ 

My Computer Is: --------

Subscription Rates 

U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 

•Foreign Surface: Add $12.00 per Year to USA Price. 

•Foreign Airmail: Add $48.00 per Year to USA Price. 

•canada & Mexico: Add $9.50 per Year to USA Price. 

•u.s. Currency Cash or Cbeck Drawn on a USA Bank ! 

68 Micro Journal 
5900 Cassandra Smith Rd. 

= POB849 
Hixson, TN 37343 

� 
Telephone 615 842-4600 

Telex 510 600-6630 

Disk· 1 

Disk· 2 

Dl.sk· 3 

Disk· 4 
Disk· S 

Disk· 6 
Disk· 7 
01Sk·8 
Disk· 9 
Dlsk·lO 
Dlsk-11 
Dlsk-1.2 
Disk·l3 
Dlsk-14 
Disk-IS 

Disk·l6 
Dlsk-17 
Dlsk-18 

Dlsk-19 

Dlsk-20 

01Sk·21 

Olsk-22 
Olsk-23 

Disk·24 

Disk-25 

Dlsk·26 

Dlsk·27 

Dlsk·28 
Dlsk-29 
Dlsk-30 
Dlsk·31 
01Sk·3 2 
Olsk-33 
Dlsk·34 

Reader Service Disks 
F'tlesort, Mini eat, Mini copy ,Minifms. • •Lifetime, • • Poetry, 
••Foodlist, .. Diet. 
Diskedit w/ in st.& fu:es, Prime, • Pnnod, • •Snoopy, 
••Football, ••Hexpawn,••Lifetime. 
Cbug09, Secl, Scc2, Find, Table2, lntext, Disk-exp, 
•Disksave. 
Mailing Program, •Finddat, •Oiange, •Testdisk. 
•DISKFIX I, •OISKFIX 2, .. LETTER, ••LOVBSIGN, 
••BLACKJAK, ••BOWLING. 
••Purchase Order, lndex (Disk me indx). 
Linking Loader, Rload, Haricness. 
Crtest, Lanpher (May 82). 
Datecopy, Diskfu:9 (Aug 82). 
Home Accounting (July 82). 
Dissembler (June 84). 
Modem68 (May 84). 
•!nitrnf68, Testrnf68, •aeanup, •Dskalign,Help,Date.Txt. 
•!nit, •Test, "Terminal. •Find, •Diskedit, lnit.Lib. 
Modem9 + Updates (Dec. 84 Gilchrist) to Modem9 
(April 84 Commo). 
Copy.Txt, Copy.Doc, Cat. Txt, Cu.Doc. 
Match Utility, RA TBAS, A Basic Preprocess<lf. 
Parse.Mod, Size.Cmd (Sept. 85 Armstra�g),CMDCODE, 
CMD.Txt (Sept. 85 Spray). 
Cock. Date, Copy, Cat, PDELAsm .t Doc., Errors.Sys. 
Do. Log.Asm .t Doc. 
UNIX Like Tools (July .t Sept. 85 Taylor & GilchriSI). 
Dragon.C, Grep.C, LS.C, FDUMP.C. 
Utilities & GIIITies - Date, Life, Madness, Touch, Goblin, 
Starshol. & IS more. 
Read CPM .t Non·Ft.EX Disks. Fraser May 1984. 
lSAM, lndexed Sequential file Accessing Methods, 
Condon Nov. l98S. Extensible Table Driven. Language 
Recognition Utility, Anderson March 1986. 
68' Mjcro Joumal lndex of Articles .t Bit Bucket Items 
from 1979 • 198S, John Cumnt. 
KERMIT for Ft.EX derived from the UNIX vcr. Burg 
Feb. 1986. (2)·S" Disks or (1)·8" Disk. 
Compacta UniBoard review, code & di.agram, Burlison 
March '86. 
ROTABIT.TXT, SUMSTEST.TXT, CONDATA.TXT, 
BADMEN.TXT. 
CT-82 EmulatOf, bit mapped. 
.. Star Trclc 
Simple Winchester, Occ.'86 Green. 
••• Read/Write MSJPC-DOS (SK•DOS) 
Heir-UNIX Type upgrade • 68MJ 2!87 
Build the GT -4 Terminal • 68MJ 11Jfl7 Condon. 
Ft.EX 6809 Diagnostics, Disk Drive Test, ROM Test, 
RAM Test · 68MJ 4/88Korpi. 

NOTE: 
This is a reader service ONLY! No Warranty is offered or implied, they are 
as received by 68' Micro Joumal, and are for reader convenience ONLY 
(some MAY include fiXes or patches). Also 6800 and 6809 programs are 
mixed, as each is fairly simple (mostly) to convert to the other. Software is 
available to cross-assemble all. 

• Denotes 6800 - •• Denotes BASIC 

••• Denotes 68000- 6809 no indicator. 

8" disk $19.50 
5'' disk $16.95 

Shipping & Handling -U.S.A. Add: -S3.50 
Overseas add: $4.50 Surface- $7.00 Ainnail 

68 MICRO JOURNAL 
5900 Cassandra Smith Rd. 

Hixson, 1N 37343 

(615) 842-4600 - Telex 510 600-6630 
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K-BASIC™ 
The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*DOS 

Even runs on the 68XXX SK*DOS Systems• 

, ............. , 
1 Hundreds Sold at 1 
: Suggested Retail: : 

!$199.00! 
, _____________ , 

• 6809 - OS·9TM users can OON transfer their FLEXTM 
Extended BASIC (XBASIC) source files to OS-9, com· 
pile with the OS-9 version and run them � any other 
OS.9 binary "CMD" program. Much faster than BASIC 
programs. 

• 6809 · FLEX users can compiler their BASIC source 
files to a regular FLEX • .CMD" file. Much �ter execu· 
tion. 

• 68XXX • SK.DOSTM users running on 68XXX systems 
(sudl as the Mustang..Q81A) can continue to execute 
their 6809 FLEX BASIC and compiled programs Yilile 
getting things ported over to the 68XXX. sK·oos 
aDC1NS 6809 programs to run in emulation mode. This is 
the only system we know of that will run both 6809 & 
68XXX binary files. 

K-BASIC is a true compiler. Compiling BASIC 6809 pro­
grams to binary command type programs. The savings 
in RAM needed and the increased speed of binary 
execution makes this a must for the serious user. And 

, the price is now RIGHT! 

' Don't get caught up In the '1Leam a NewLan­
: guage" syndrome - Write Your Program In 
: BASIC, Debug It In BASIC and Then Compile 

It to a .CMD Binary File. 

For a LIMITED time 
save over 65°/o ... 

This sale will not be 
repeated after it's 

over! * 

, .... ......... , 

: SALE SPECIAL: : 

: $69.95 : 
I I 
'--------------' 

PE.CIAL, 
Thank-You-Sale 
On{y J"rom: 

C 
S. E. Media� 

P 
5900 Csssanclra Smith Rd. 

Hixson, Tn 37343 

I 
Telephone 615 842-6809 

Telex 510 6oo.6630 

A Dtvlslon of Computer Plbllshlng Inc. 

Over 1,200 Titles· � 

• K ·BAS.IC will Ml l.lldcr 68XXX SK • DOS in cm.llaian mode for 11-c 611:1J. 

Price IUbjea 10 d-.e wihcu � 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PT-68000 SINGLE BOARD COMPUTER 
The PT68K2 is Available in a Variety of Formats 

From Basic Kits to Completely Assembled Systems 

BASIC KIT (8 MHZ) - Board, 68000, 
HUMBUG MONITOR + BASIC in ROM, 
4K STATIC RAM, 2 SERIAL PORTS, all 
Components $200 

PACKAGE DEAL - Complete Kit with 
Board 68000 10 MHZ, sK·oos. 512K 
RAM, and all Necessary Parts $575 

ASSEMBLED BOARD (12 MHZ) 
Completely Tested, 1024K RAM, 
FLOPPY CONTROLLER, PIA, SK·oos 

$899 

ASSEMBLED SYSTEM· 10 MHZ 
BOARD, CABINET POWER SUPPLY, 
MONITOR + KEYBOARD, 80 TRACK 
FLOPPY DRIVE, CABLES $1299 
For A 20 MEG DRIVE, CONTROLLER 
and CABLES Add $295 

PROFESSIONAL OS9 $500 

FEATURES 

• MC68000 Processor, 8 MHZ Clock (optional 
10,12.5 MHZ) 

• 512K or 1024K of DRAM (no wait states) 
• 4K of SPAM (6116) 
• 32K,64K or 128K of EPROM 
• Four R8-232 Serial Ports 
• Floppy disk controller will control up to four 

5 1/4", 40 or 80 track. 
• Clock with on-board battery. 
• 2 • 8 bit Parallel Ports 
• Board can be mounted In an IBM type PC/ 

XT cabinet and has a power connector to 
match the IBM type power supply. 

• Expansion ports - 6 IBM PC/XT compatible 
110 ports. The HUMBUG .. monitor supports 
monochrome and/or color adaptor cards 
and Western Digital winchester interface 
cards. 

PERIPHERAL TECHNOLOGY 

'"SK"OOS Ia a Tralllem&tk ol 

1710 Cumberland Point Dr., Suite 8 
Marietta, Georgia 30067 

4041984-0742 
VISA/MASTERCARD/CHECK/C.O.D. 

STAR-K SOFTWARE SYSTEMS CORP. 

"Q$9 It a Tre0tma111 of M�at• 

Send For Catalogue 
For Complete Information On All Products 
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DATA-COMP SPECIAL 

Heavy Duty Power Supplies 
F« A lmllied trne c:u KEAVY DUTY swrt'CHNG POWER SUPPLY. 'ThMe ... BRAND NEW unb. NcU that u­
prlcM ... .._ thin 1/4 the nonna1 pnc. for thMe high qualty unb. 

Make: Bolllcbert 
Size: I 0.5 X 5 X 2.5 inches 

hdldina heavy rnotllllioa tnlck£t and healsink. 

Rating: in ll<V220 volls ac (Sinlp change) QJI: 130 waas 

OJipuc +5v- 10 amps 
+12v . 4.0 amps 
+ 12v • 20 lll1JlS 
-l2v. 0.5 amps 

Milling Coonectt Ta:minal Slrip 
Load Reacsion: A\bnatic short cin:uit recovery 

SPECIAL: $.S9.95 each 
2 or more $49.95 each 

Add: S7 .50 «*ff SM 

Make: Boschert 
Size: 10.75 X 6.2 X 2.2S inches 

Rating: 110/220 ac (strip change) QJI: 81 waas 

�: +Sv • 8.0 amps 
+12v • 2A amps 
+12v. 24 amps 
+12v. 2.1 amps 
-l2v. 0.4amps 

Maling Connccun: Molex 
Load Reaction: Aulamalic short circuit recovery 

SPECIAL: $49.95 eacb 
2 or more $..19.95 eacb 

Add: S7 .so SM «*ff 

5800 Cl:11•1dra 8mlltt Rd., H1uon, Tn. 3TJ43 Telephone 615 842-4600 Telex 510 600-6630 

February'89 68 Mcro Journal 



Now Offenng "FLEX'- (2 Vers1ons) 
AND •STAR-DOS PLUS+ ·� 

A Fam1ly of 100% 68XX Support Facilities 
The Folks who� Put FLEX •• on 

The CoCo 

STAII-DOS PLUS+ 
• Funcbons Same as FLEX 
• Reads • writes FLEX Disks '34 ... 
• Run FLEX Programs 
• Just type: Run "STAR-DOS" 
• Over 300 utilities & programs 

to choose from 

PLUS 

� =:::: 
ALL VERSIONS OF FLEX & STAR·DOS• INCLUDE 

TSC Editor 
Rtt$$000 

NOW $35.00 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free Utl1bes 

l•wn.ratnm&ml§lltJ 1 
2 THINLIN£ DOUIL£ SIDED DDUIL! DENSITY DlSl DRIVES 
SYST!H Ill TN POIIEI SU��LY ,CAIINilT,OISlC DllYt CAILt,J'H 
Nl!ll DISK CONTIOLL£R JYD-<:P 1/ITH J-OOS,RS-005 OPERATIM: 

SYSTI!HS, $4".95 

• Spoelfy 1/hal CONTROLLtR You 1/enl J£M, or IADIO tRACK 

THIIILIII! OOUILt SIDtll 
DOUILI DENSITY 40 TltltCKb 

I• "lftN"'t!!l"¥*1 
S lnalo Sldod Double Danolty 
Double Sldod Double Danolty 

J'H JPD-CP WITH J-DOS 
II I TH J-005, RS•OOS 
llAIIIO SHACK J .I 

lADtO SHACK Diok CONTROLLER 1.1 

Coblo for One Drive 

Coblo (or Two Drlvee 

$129.9) 

$ Z4.00 

$ Z4.00 

$1)9.9!1 
$U9.9S 
$134.95 

$U4.95 

$ 19.95 

$ 24.95 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memory Examine Program 
+ Many Many More!!! 

64K UPCIIADE 
Pot C,D,!,f, AND COCO II 
ltADIO SKACit BASIC I. 2 

IADIO SKACIC DISIC IASIC 1.1 

DISK O liVE C.UIN£T Pill It 
s I MeLt oarvr; 
DIU OilY£ C.UUIIT POl Tl/0 
THIHLINE DRIVIS 

PUII'I'US 

lPSON U-80 
lPSOII NX-70 
IPSON Kll-100 

.WX::UIOIIU loa IPIOII 

8148 2tc S!IIAL BOARD 
8149 )llC EXPAND TO 128K 

IPSUN Kl-RX-HO lUUOHS 
IPSOH LX-80 IIIIONS 

TlACTOI UlllTS PO• U-110 
CAlLIS 6 OTH£11 IHTUFACt:S 

CALL POl PliCINC 

SHIPPIN6 � 

TSC Assembler 
Rot $1000 

NOW $35.00 

$ 19.95 

$ 24.95 

• 24.95 

• 49.9) 

$ 6t.U 

u.,.9S 
tiU.U 
$4U.U 

$ 19.U 
..... u 
• 7.9S 

• 5.9s 
t lt.U 

DATA-COMP � USA ADD 2• (615)842-4600 
5900 Cassandra Sm1th Rd 

C!:j 
FOAE16N ADD s• 

r11N. $2.50 ,Of o.-. • ..., 

Hixson. TN 37343 Telex 5106006630 



r-----------------------------------------, 
1AnAce of a System in Spades! The New 

MUSTANG-OS/ A� 
Now with 4 lel'laJ. porta staDdard • 1peecllncreue to 12 Mhz CPU + 011 board battay 
backup and Include. the PROFESSIONAL OS-9 paCU,e - lnchJdlnlf the $SOO.OO QS.9 

C compllerl Thla offer won't lalt fo�verl 

NOT 128K, NOT 512K 
FUU 768K No Walt RAM I The MJSTANGOB"W &ySm took 8Y8rf hand from al I other 6EkXl8 aysems we tested, 1\.m� QS.9 68KI I The WJSTANG-08 ndudes OS9-68KN and.Or Peter 

Now even faster! 
with 12 Mhz CPU 

C Qlmpile timee: 08-9 68K Hard Disk 
IIJSTANGat 811'11 CPU 0 mn • 32 * 
otw ,... 6IIXl8 • .., 1 "*'. 05-
MUSTANQ.CZO 0 mn-21 11C I Stark's SK1)()S'TW. SK"OOS • a single user, single tasking 1 system that takes up where *fl..E)(N left off. sK"OOS is r-------------------, 

I &dUaly �ss:xx FLEX� sytltam �a � � 
I .... 25 Megabyte I 

. ! • Hard Disk System ! 
· -�C&9611<�� · Y<Ua- I $2,398.90 I 1 Specifcatons: I Complete with PROFESSIONAL OS-9 I 
I CPU MC680Cll 12 t.l1l : Includes the $500.00 C compiler, PC : 
I RAM 168K 25flK O'IP I style cabinet, heavy duty power supply, 1 
I PORTS � � � � ().JAAT 1 5" DDDS 80 track floppy, 25 MegByte 1 I 2- a ti Pan��� t.aiB2t PIA 1. Hard Disk - Readv to Run 6 I a.OCK MK48T02 AeallineacDBilt.BAJ , ___________________ , I EPfO.t 16K. 33< « 64K Sellclable lktike oltler 68008 systems there are sewral signifi::ant 1 R.OPPY wo1m 5114 OrMis dJferenoes. The MUSTANG..oe is a full 12 Megahertz system. The 
I � ll9< 1n11r1ao1 Part WDti.X2 aa.d RAM uses 00 wal elates, this means ful bora WSTANG type 

If-
Now-�o-;; -;erlal port; :faster-CPU' pe=�� tor add�e R:>MPROM the RAM Is the 

• Battery B/U _ and $850 00 08-9 Profes-1 maxinum allowed for a 68008. The 68008 can only address a 
• • tltal fA 1 Mega¥es of RAM. The design albws al the RAM 
I\ slonal with C compller included! 1 spao� (for a11 Pf'adi:al purposes) to be utilized. Whalls net 1 "- ------------------./ avalable to the user is reqund and � for the systam. 

* 400 00 See Must� N:J - page 5 A RAM disk d 480K can be easly oorfrJured, leavilg 2S8K 
• for trade-rt detals free br �em RAM apace. The RAM O&SK can be 

MUSTANG� 

LOOK 
Seconds 32 b& RqiJ1ct 

Inaqcr Lone 
ot.bla: A008 I at. 08-f AK ... 18.0 • . .  f.O 
� 10 at. oe-t 681t • • • •  e.a ...  &.3 

Ma1n0 
{ 

r 1nt I;., 
r.glarlong I; 
for (W»; I c 899999; ++Q; 

} 

oonfigured to ent size ycu � atic.,.. raqui'es (system must 
hiM 1281< In addition to b other n�qUirements). l.aavlng the 
remalndcH of the ocVnaJ 768K for program use. StAiic.i8rt 
source lnduded (d!Mn. et:.) 

Data-Comp Division 
('_ • A Decade II Quality Smtce". 

IJ ::- SystemsWald-Wfde 
Computer Publishing, Inc. s� casm:ta Slritl Road 
Te�ePm&615842-4601· Telex510� tflxson. Tn37343 

1 �.,; • 'Thole vM'l SWTPC li<Jen!lty FLEX 5' - Cdl for� hb. �-----------------------------------------� 


