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for an Ethernet station to say, "I have a 
very important message to send; please 
let me go next!" As an Ethernet gets 
crowded with traffic, it becomes likely 
that collisions, or just bad luck, will 
cause a delay of high-priority messages. 
We say that networks like the Ethernet 
are not " deterministic"-there's no 
upper bound on the amount of time it will 
take a node to gain access. In some situa­
tions, like sensitive control applications, 
the delays can be disastrous . 

Some networks are deterministic but 
lack priority structures. ARCnet, which 
is a token-passing bus network, guaran­
tees that each node can talk in turn, but 
the turns are always distributed evenly. 
There' s no provision for getting an ur­
gentmessage to its destination faster. 

The Token Ring , however, has a 
unique scheme that provides for multiple 
priority levels and egalitarian, round­
robin access on each level. The key to 
this scheme is the AC field present in 
each token or frame, which carries prior­
ity information and accepts "reserva­
tions" for the next use of the token. 

After a station transmits a frame, it 
examines the AC field when the frame 
returns. If the reservation bits of the AC 
field contain a number greater than the 
priority level on which the station is cur­
rently transmitting, it means that one or 
more nodes wish to transmit at the higher 
priority as soon as possible. The sender 
emits a token with the higher priority. 
Since a station can use only a token that 
has a priority less than or equal to the pri­
ority of the frame that it wants to trans­
mit, the token travels the ring until it 
reaches the station that urgently needs it. 

Figure 5 shows an example of the 
Token Ring ' s reservation system at 
work. In the simple three-node ring 
shown, with nodes at 5 , 7, and 12 
o'clock, station 5 is transmitting. Station 
7 would normally use the token next, fol­
lowed by station 12. But since station 12 
has an urgent message to transmit, it 
changes the reservation field at the be­
ginning of station 5 ' s frame. Station 5 
honors the reservation, emitting a prior­
ity token that station 7 cannot use. 

Once station 12 is through transmit­
ting and the frame has completed its cir­
cle, station 12 strips its frame from the 
ring and passes the priority token on­
ward. The priority token completes its 
loop (being used in turn by any other 
nodes having urgent messages) until it re­
turns back to station 5 (which originated 
the priority token) . Station 5 then de­
motes the token to a lower priority and 
gives station 7 its turn. 

continued 

checking the setting of the monitor bit in 
the access control (AC) field of each 
token or frame it sees. If the active moni­
tor receives a priority token or frame 
with the monitor bit cleared, it sets the bit 
as it passes on the information. If the 
token or frame returns when it should 
not, the active monitor will discover that 
the monitor bit is already set to 1, and it 
will immediately purge the ring of data 
and restart the token-passing process. 

Finally , the active monitor must " re­

assure" the other stations on the ring that 
it is present and working. To do this, it 
broadcasts an active-monitor-present 
frame to the rest of the ring. If an AMP 
frame fails to circulate every so often, 
another station (the standby monitor) 
takes over the active monitor's job. 

A Matterof Priority 
On most other LANs, all nodes compete 
on an equal basis for use of the physical 
medium. For instance, there's no way 
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hunting pairforyour 
8031/8051 projects. Plug 
the EMUL51-PC into your 
PC, XT, AT or compa­
tible and find bugs that 
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•Source Level Debug­
ging for PL/M-5l and C-51 
• 48 bits wide 16K deep 
trace bu ffer 
• 20 MHz real-time 
emulation 
•Complete 8051 Family 
support including 
proliferation chips 
•Available in either 
"Plug-in" or "Box" 
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DOES FOR FORMS WHAT WORD-PROCESSING DID FOR DOCUMENTS 

TYPE PRE-PRINTED FORMS WITH Tl IE SPEED OF A 
WORD-PROCESSOR. 
FORMS-TYPER gives you all the speed. ease, and neatness of a 
word-processor with pre-printed forms. If you have ever tried 
using a word-processing program to fill in forms you know they 
cannot handle the precise alignment requirements of tax forms, 
insurance forms, Medicare forms, etc. 

FILL-IN-THE-BLANK DAT A ENTRY LETS ANY 
TYPIST PRODUCE PERFECT PRE-PRINTED FORMS 
EVERY TIME. 
You no longer have lo tediously align your typewriter on each 
blank. .lust enter the information field by field directly onto 
your PC screen. You can also include instructions describing the 
information to enter in each field, so even an inexperienced 
typist can produce accurate, neat forms the first lime. 

REVIEW THE INPUT AND CORRECT ANY ERRORS 
BEFORE YOU PRINT EXPENSIVE FORMS. 

CHANCES AND REPRINTING CAN BE DONE IN 
SECONDS. 
Never relype an entire form over again when you need one 
change or correction made. All your information is stored away 
in files that can be retrieved lo make changes for reprinting (.Just 
like word-processing). 

DEFINE THE LAYOUT OF ANY FORM IN MINUTES 
WITHOUT USING CUMBERSOME TEMPLATES, 
INACCURATE CRID COORDINATES, OR 
MEASURING OF ANY KIND. 
Defining a form is easy because FORMS-TYPER's uni~ue 
Typewriter Mode allows you to control your printer just like a 
typewriter. Simply insert the form in the printer and align it. 
Move the printhead to each blank using the arrow keys and type 
"x's" on the form for the maximum length of each field. This 
"teaches" the program exactly where the field is and how large it 
is. In addition to the field name you can include a detailed 
description of the field and instructions to help inexperienced 
lypi ls fill in the form. Defining the layout takes about as much 
lime as it would to type the form one last lime. 

EASILY MATCH ANY NON-STANDARD SPACING 
WITH MICRO-ADJUST CAPABILITY. 
Other forms programs and word-processors are inadequate for 
pre-printed forms since most forms use non-standard spacing. 
FORMS-TYPER adjusts the print position by as lillle as l/lOth 
of a character so each field prints exactly where you want. 
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SPECIAL TYPEWRITER MODE LETS YOU ADD 
COMMENTS ANYWHERE ON A FORM. 
Turns your PC into a typewriter so that you can add 
information lo the form as desired at any location. 

PERFORM CALCULATIONS AND CONDITIONAL 
PRINT FUNCTIONS. 
For example, if you enter an "x" in the Overnight Priority Box 
on a way bill you can specify that if this condition is met, a 
fixed or calculated amount will be printed in the "Total" field. 

FORMS-TYPER CONTAINS PRE-BUILT FORM 
DEFINITIONS FOR WA YBILLS USED BY MAJOR 
CARRIERS. 
These pre-built forms let you jump right into FORMS-TYPER 
and see just how easy it is to use. Samples provided are: 
Federal Express. Delta Dash, Emery. Purolator, Quickpak 
Worldwide, Express Mail, American Airlines. Eastern. United, 
US Air, Continental. Yellow Freight, Carolina, Consolidated and 
Greyhound. 
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Printers: Nl::C :3500. 8800. IBM Quiclwritcr. Diablo/Xel'Ox 6:30. 
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The Token Ring priority system has 
some especially nice properties. First, 
the priority of the token is always re­
stored by the same node that raised it. 
Thus, a request for a high-priority token 
does not destroy the round-robin scheme 
on a lower level. 

Second, it can recursively nest on all 
eight possible priority levels. Suppose, 
for instance, that station 5, from the pre­
vious example, had placed a reservation 
for priority level 6 while station 12 was 
transmitting (see figure 6). Station 12 
would elevate the priority ofthe token ex­
actly as station 5 did and allow it to circu­
late. Station 12 would then restore the 
priority to 3. Station 5, in turn, would re­
store the priority of the token to 0 again. 

You can now see why the active moni­
tor watches for recirculating priority to­
kens. Since each station that raises the 
priority of a token is responsible for low­

ering it again, a recirculating priority 
token indicates that a node has malfunc­
tioned. 

This scenario demopstrates only two 
levels of nested priority, not the most 
complicated (seven-level) case. But no 
matter how deeply priorities are nested, 
the result is the same: Round-robin order 
is maintained on each level, and the next 
node to transmit is always the one with 
the highest priority. These orderly and 
evenhanded procedures for selecting the 
next node to transmit pay off especially 
well under heavy loads. When many 
nodes contend for use of the network, a 
4-Mbps Token Ring can perform nearly 
as well as a 10-Mbps Ethernet, while a 
16-Mbps Token Ring can provide more 
than double the throughput. 

I've already discussed one way in 
which faulty equipment can be removed 
from the Token ~ing: the phantom cir­

cuit. Nodes that don't pass a thorough 
self test verifying that they can commu­
nicate properly with the rest of the ring 
remove themselves from the network. A 
more subtle feature, however, is the 
Token Ring's ability to localize intermit­
tent faults and noisy links. 

As you may recall, each node exam­
ines every token or frame it sees and sets 
the error-detected indicator if it detects 
any errors. The error-tracking process 
does not stop there. Each node maintains 
an internal count of how many times it 
set the EDI. Network management soft­
ware can access this counter. If there is 
an intermittent or noisy path in a Token 
Ring network, the system can always 
track it down to a specific stretch ofcable 
(a "failure domain") by determining 
which node is just downstream. 

In certain cases, it's also possible to 
continued 

Wants to transmit 
(a) at priority 3 

Wants to Transmitting 
transmit at 

R"'O 

at priority 0 
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Access 

control 
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End
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transmit at (d)
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will not use 
Endpriority 
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Wants to 
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Figure 5: Placing a reservation. (a) Station 5 is transmitting aframe to station 7 on the ring. Normally, station 7 would be the 
next node to get the token, even though station 12 had a higher-priority frame to transmit. (b) Station 12 sees that the reservation 
field ofthe frame is less than 3 and places a 3 there. The frame continues back to station 5, which absorbs the frame and emits a 
token. (c) The token emitted by station 5 had priority 3, so station 7 does not use it. The token continues on to station 12, which 
uses the token to transmit a frame. (d) When station 12 has finished transmitting, it releases a token, still at priority level 3. (e) 
Station 5 receives a token at priority level 3 and "remembers" that it was the one to raise the priority ofthe token. It therefore 
restores the priority to 0 so that station 7 will have a chance to transmit. 

370 BYTE • JANUARY 1989 



LC 890 

• 35 Resident Fonts •
• 4 Standard Interfaces 
• 3MB of Internal Memory 

ALDUS Pagemaker3.0 ....••......•..••.. 479.75• 

ASHTON TATE c!Base Ill+ ..............•............. 358.00' 

ASHTON TATE Multlmate Adv. II .................. 235.00' 

BORLAND Paradox 2.0 ................................ 418.00' 

BORLAND Ouat1ro ........................................ 131.00' 

BORLAND SideKick Plus ......... ............. ... .... . 112.11' 

BORLAND Turbo C or BASIC .............. .... .... .. 56.05• 

CENiAAL POINT PC Tools Deluxe ................ 37.50 ' 

DAC SFT. DAC Easy Accounting 3.0 .............. 53.00 ' 

LOTUS DEVELOMPENT Lotus , -2·3 .......... 271 .00' 

MERIDIAN TECH Carbon Copy Plus ............ 100.49' 

MICROSOFT Excel 2.0 .................................. 275 .. QO' 

MICROSOFT BASIC or Windows 4.0 ....... ..... 60.55' 

MICROSOFT Word 4.0 ........................ ... .... ... 189.00' 

PEACHTREE Accounting System II ... .... ...... 146.45' 

PETER NORTON Utilities. Advanced .............. 68.75' 

SYMANTEC Q&A 3.0 ................................... . 186.85' 

WORDPERFECT Wordperfect 5.0 ................ 200.00' 


PANASONIC 

10801 .............. .. ................................... .... .. .... . 170.69' 

1592 .......... ..... .......................................... ..... .. 365.00' 

KX·P4450Laser .......................... ............. , 1,374.48' 


CITIZEN 

180D ............................................................. . 166.65' 

MSP-45 .......................................................... 425.67' 

Tribute 224 .................................................... 551.00' 

Premier 35 ............. ...... .... ............................. 459.00' 


EPSON 

LX800 ............. ............... .... ... ......................... 176.00' 

LQ500 .................................................. ........... . CALL 

LQ1050 ........................................................... . CALL 

FX1050 ................................. ........ ....... ............ CALL 

FX850 .............................................................. CALL 


NEC 

P5200 ............................................................ 489.00' 

P5300 .. .. ..... .... .. .............. .... ......... .......... ........ 639.00' 

P2200 Dot Matrix .. ...... .. .. .. .................. ... ....... 317.14' 


OKIDATA 

ML 393 ............................................................ 948.39' 

ML 321 ............................................................ 435.oo· 

ML 320 .................................................. .......... 315.00' 


HEWLETT PACKARD 

, LaserJet II .................................................. 1,585.00' 

Desk el ................................... ......................... 651.45' 


MODEMS 


THE™ 9600 INTERNAL 

BAUD MODEM 


$370°0
* • 

• 1200, 2400 &: 9600 Baud• Internal Card• 
Hayes Compatible · Auto Answer, dial 

• External add $50 

1091 MDL2 

192132 CPS, 
1O" Par wltractor 

HERCULES Graphics Card Plus ...................... 170.69' 

THE'" Color Card or Mono ..... .... ...... .. ............... 60.00' 

A.T.r. EGA Wonder 800 x 560 .... ... ..... 205.oo• 
ORCHID Designer VGA(IBM PC/XT) ............. 287.31' 
PARADISE Auto Switch 480 ...•.... .... .. 162.00' 
PARADISE VGA Plus Card .... .................... ..... 249.00' 

VIDEO 7 Vega Deluxe 640 x 480 ........... ....... 189.00' 

VIEDO 7 VGA .. ...... ......... .............. ............. ..... 249.00' 


MITSUBISHI 
DIAMOND 
SCAN 

$435°0* 

AST Premium 286 Model 80 ..••.... ............. ... 1,399.00' 

APPLE Macintosh Plus. SE. MAC II .................. CALL 

COMPAQ Deskpro 286/40MB . ....... . ...... 2,295.00' 

COMPAQ Deskpro 386/60MB ...................... 4,750.00' 

COMPAQ Portable Ill MDL 40 . ............. .. ..... 3,850.00' 

IBM PS/2 Model 30 CMS 20MB .....•..•....... 1,473.59' 

IBM PS/2 Model 50 ...... . . ..... 2,395.00' 

NEC HD. 640L. 2MB. backlit ... .. ... ........... ..... 2,175.00' 

TOSHIBA T-1000 Laptop w/51 2K .... 719.00' 

TOSHIBA T -1200 DA w/20MB. backlit 2,193.00' 

TOSHIBA T ·5100 w/2MB RAM. 40MB ........ 4,375.00' 

TOSHIBA T-3200 Laptop ... . .............. ...... 3,395.00' 


THE™ 386/16 
$1,790°0* 
• 1MB RAM ·32Bit16 
MHz Operation • 200 
Watt Power Supply • 101 
Key "AT Style" Keyboard 
• 1.2 MB Floppy• 
Western Digital Hard/ 
Floppy Controler • 
Pheonix Bios • Monitor 
Optional 

WordPedect 

\\bid Pnx.~'iingSofurnn;; 

$200°0
* ­

WORDPERFECT 5.0 
• Advanced word processing functions 

• I00,000 word phonetic dictionary 
• Splll screen edltlng 

• Use up to 5 different 1ields ai once 

CMS 360K Ext. PS/2 Floppy 

IOMEGA Bernoulli II 20MB Int .................... .. 

IRWIN 64MB Internal tape for IBM PS/2 ...... 

IRWIN 145 40MB Internal Tape ...... ........ .... . . 

MINISCRIBE 3650 40MB Kit ... _.. ... • ·- 349.00' 


. MINISCRIBE 3675 60MB HD Kit ........... ....... 389.oo· 

MINISCRIBE 6128110MB RLL Full Ht. ........ 619.00' 

MITSUBISHI 360K 1/2 Ht. Drive .................... 69.95' 

MITSUBISHI 1 MB 3.5" FD .. .. .. .............. ......... . 79,79• 

MITSUBISHI 1.2 MB Floppy 1/2 Ht. .. .............. 85.62' 

PLUS DEVELOPMENT Hardcard 20 ............ 489.87' 

PLUS DEVELOPMENT Hardcard 4 0 ........ .... 601.82' 

SEGATE ST-225 20MB Kit ...................... . 

SEGATE ST-251 -1 42MB/40MS HD ........ . 

SEGATE ST-4096 BOMB Full Ht. .. ........... ... .. 

SYSGEN Bridge File 3.5" Ext. Drive ............ 


AST Advantage Premium ....... ......... ........ ...... 295.00' 

INTEL Above board 286 w/512K . . ......... ... 341 .00' 

ORCHID Tiny Turbo 286 ................. .. ...... ..... 241 .39• 

ORCHID Twin Turbo12 ................................ 342.39' 

THE Multi 1/0 w/P/S/G/CLK/CAL ... ................. 50.40 ' 


REAL BUYING CLOUT-Call now & join over 200.000 

members who are 100 smart to pay more! MEMBER­

SHIP BENEFITS: • 'Pay just 8% above advertised 

wholesale price· 3% cash discount (included in member­

ship price) • Optional software rental library • FREE 

Wholesale Buyers Guide • FREE UPDATES • Price 

Protection • Fully Insured 48-hour shipping •All sales are 

linal except for defects which will be repaired or replaced 

at our discreclion if it's properly returned within the Manu­

factures warranty. FREE Technical Support • FREE 

Bulletin Board • Prices subject lo change• All products 

subject to availabilty. Join Ti;>day FQr As Litlle As $10. 

625 Academ Qri~e_ Northbrook, IL 60062 
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Figure 6: If, in figure 5, station 5 had 
placed a reservation for priority level 6 
while station 12 was transmitting, 
station 12 would elevate the priority of 
the token, allow it to circulate, then 
restore the priority to 3. Station 5, in 
turn, would restore the priority ofthe 
token to 0 again. 

Figure 7: The Token Ring can 
reconfigure itself to bypass shorts or 
breaks in a cable. In this diagram, the 
ring continues to function despite a 
cable break between MAU 3 and 
MAU4. 

Figure 8: A Token Ring bridge, a node 
that is on two rings at the same time and 
canpassframesfrom one ring to the 
other. (Figure courtesy ofIBM Corp.) 
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VAX Power - PC Price! 

If you need or are accustomed to the 

throughput of a 32-bit mini, including any of 
DEC's VAX series, Mic..:roWay has great news 
for you. The combination of our NOP compilers 
and our mW1167 numeric coprocessor gives 
VAX speed to your 386 PC! If you don't own a 
386 PC, we provide a number of powerful PC 
and AT upgrade paths. 

MicroWay offers transputer based parallel 
processing boards and languages for the PC, 
AT, or 386. Each T800 RISC processor on 
these boards packs the power of a 20 MHz 
386/1167. A Ouadputer, with four T800s, 
boasts 40MIPS/6 megaflops of throughput. 

Many NOP Fortran-386 users are reporting 
turnaround times that are two to six times faster 
than their VAX. They are a function of the VAX 
processor being used, the speed of the 386, 
the number of users served by the VAX, and 
the coprocessor being used with the 386. 

32-Blt Compliers and Tools 
NOP Fortran-3S6™ and NOP C-3S6™ Com­
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA graphics extensions written in C that per­
form BASIC-like screen operations. 

• NOP Fortran-3S6™ Full implementation of 
FORTRAN-77with Berkeley 4.2, VAXNMS 
and Fortran-66 extensions .. .. . . ..... $595 

•NOP C-3S6™ Full implementation of AT& T's 
PCC with MS and ANSI extensions .... $595 

NOP Package Pricing: 
3S7FastPAK: NOP Compiler, Phar Lap and 
80387 Coprocessor 16 MHz : $1299 

20 MHz: $1499 

1167FastPAK: NOP Compiler, Phar Lap 
and mW1167Coprocessor 16 MHz: $1695 

20 MHz: $2295 

Phar Lap Development Tools ..... $495 
Virtual Memory Extension $295 

NOP WindowsTM - NOP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NOP C-386 
and drives all the popular graphics adapters: 
.............. Library: $125, C Source: $250 

NOP Plot™ - Calcomp compatible plot pack­
age that is callable from NOP Fortran. It in­
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
and VGA ......................... $325 

NDP/FFT™ - Includes 40 fast running, hand 
coded algorithms for single and double dimen­
sioned FFTs which take advantage of the 32­
bit addressing of the 386 or your hard disk. Call­
able from NOP Fortran with mW1167 and 
80387 support . . . . . . . . . . . . . .. ..... .. $250 
3S7FFT for 16-bit compilers ............ $250 

HALO SS to NOP Graphics Interface - This 
module enables you to call graphics routines in 
HALO 88 from NOP Fortran or C .. ...... $100 

Dr. Robert Atwell, leading defense scientist, 
calculates that NOP Fortran-386 is saving him 

$12,000 per month in rentals of VAX 
hardware and software while doubling his 

productivity! 

Fred Ziegler of Aspen Tech in Cambridge, 
Mass. reports, "I ported 900,000 lines of 

Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 

and is probably the largest application to ever 
run on an Intel processor. 

Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NOP Fortran-386 on an mWl 167 equipped 

386120 than they do on my MicroVAX II." 

MicroWay® 
80386 Support 

(508) 746-7341 

Parallel Processing 

Monoputer 2™ 
The world's most popular PC transputer 
development product now extends the memory 
available for developing transputer applica­
tions from 2 to 16 megabytes. The board now 
features a OMA bus interface for fast 1/0. 
Monoputer 2, an ideal platform for porting 
mainframe Fortran or C code, provides the 
speed of a 386/20 for 20% of the cost! 
Monoputer 2 with T414 (0 MB) . . . . . $995 
Monoputer 2 with TSOO (0 MB) ... . $1495 

Quadputer™ 
This board for the XT, AT, or 386 can be pur­
chased with 2, 3 or 4 transputers and 1, 4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers. Or:ie 
customer's application has gone from 8 hours 
on a mainframe to 16 minutes on a system con­
taining five Quadputers .......... from $3495 

Transputer Compilers and Applications 
MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 
Logical Systems Parallel C ... .. ... $595 
MicroWay Occam2 ............... $495 
3L Parallel C . ... ....... .. . . .. ... $895 
3L Parallel Fortran ..... . ......... $895 
MicroWay Prolog Interpreter ... .... $750 
Microfield - Finite element analysis .. $1600 
ParaSoft: Parallel Environment ... . $300 

Performance Monitor . . . $200 
C Source Level Debugger $300 

TSOO/NAG™ (See NOP/NAG) ...... $2750 

3S7BASIC™ - Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market ...... ............... . ... $249 

Our NOP compilers and NOP utilities are the 
key to taking advantage of the two to five-fold 
increase in speed that the mW1167 provides. 
The compilers generate mainframe style code, 
while our utilities simplify ports from either the 
PC or the mainframe world. A new utility 
enables our NOP compilers to call HALO 88. 

If you are curious about the benefits of the 
ND P/mW 1167 approach, consider the follow­
ing (price estimates are for complete systems): 

Coprocessor Speed (Flops) Price 
80287-10 80,000 $3,000 
80387-20 440,000 $5,000 
mW1167-20 2,100,000 $6,000 

When driven by a 32-bit compiler , the 
mW1167 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us for complete details. 

Compaq 386/20/25 Add-Ons 
RAMpak™- One megabyte 32-bit memory 
module fits n Compaq memory slot .. CALL 
mW1167™ is built at MicroWay using Weitek 
components and includes an 80387 socket. 
mW1167-16 . . . .. . ........ .. .. $995 
mW1167-20 .... .. .... .. . . . ..... $1595 
mW1167 Microchannel-16 ........ $1295 
mW1167 Microchannel-20 ...... . . $1595 
Weitek 3167-25 ....... . . .. . . .... $2495 
S03S7-20 ..... . .. . . . . . ... . . . . ... $595 
S03S7-25 ....... .... . . .. . . ...... $695 

Numeric Coprocessors 
SOS7 ............... .. ....... . .. . $99 
SOS7-2 ..... .... .... . ......... $145 
S02S7-S .... . . . . .. . . . .. . . . . . . ... $239 
S02S7-10 .. . ... .. .. . . . .... . . .. $279 
S03S7-16 ....................... $425 
S03S7-16SX ... .... .... .... ..... . $450 
S03S7-20 .... ... ...... ..... ..... $595 
S03S7-25 ....................... $695 
2S7Turbo-12 (for AT compatibles) .... $450 
256K 100ns DRAM .. . .. ... . ....... $13 
256KSIMMS ... . .. ......... . ... . $119 
1 MB SIMMS .......... .. ........ $450 
(All of our Intel coprocessors include 87Test.) 

Intelligent Serial Controllers 
MicroWay's AT4™, ATS™, and AT16™, the 
fastest intelligent serial controllers, run in AT, 
80386 and PS/2 PCs. They come with drivers 
for UNIX, XENIX, and PC MOS. 
AT4 .. . $795 ATS ... $995 AT16 ... $1295 

32-Blt Applications 
PSTAT-3S6 - Popular mainframe statistics 
package. The full version was ported . .. $1495 

NOP/NAG™ - Features a library of 268 en­
gineering and scientific numerical algorithms. 
Callable from NOP or 3L Fortran .. . . . ... $895 

12 MHz PC Accelerators 
FastCACHE-2S6 12 MHz .. ..... . .. . $299 
SuperCACHE-2S6 12 MHz ........ . $399 

FastCACHE-2S6 9 MHz .. .. . . ..... . $199 

Micro World Leader in PC Numerics 
P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St,, Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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bypass a run of cable that has been com­
pletely destroyed. Look at figure 7 and 
notice the backup path. When two or 
more MAUs are connected in a ring, this 
path goes unused, because the ring goes 
in one end of each MAU and out the 
other. 

But suppose that, for some reason, one 
of the cables connecting the MAUs into a 
ring fails. To get the ring up and running 
again, all you need to do is to remove the 
failed cable from both MAUs, allowing 
the backup path, which runs through all 
the MAUs, to complete the loop. Voila! 
The ring is up and running again. If the 
MAU is an "intelligent wiring center" 
(IBM doesn't make one, but Proteon and 
other vendors do), you may not even need 
to remove the cable. The network man­
agement software is able to reroute the 
ring without any human intervention 
whatsoever. 

Bridges and Backbones 
A bridge is a node that is on two rings at 
the same time and is able to pass frames 
from one ring to the other . Figure 8 
shows a simple bridge. Figure 9 shows 
multiple rings bridged to a backbone 

ring. In large installations, a backbone 
ring connects many rings to each other. 
It consists of a series of bridges, each 
connecting a local ring to the backbone. 

NetBIOS and the Token Ring 
Originally, the IBM NetBIOS (see my 
article "Understanding NetBIOS" on 
page 301) had to handle many of the 
same functions that the Token Ring pro­
vides. The firmware present on most 
Token Ring adapters (the LLC sublayer) 
orders packets and ensures their deliv­
ery. Therefore, the NetBIOS API (Appli­
cation Program Interface) is provided by 
a NetBIOS emulator. 

Despite the extra layer of interface, the 
Token Ring card usually performs better 
than the original IBM PC Network. 

Token Ring Chip Sets 
As of this writing, three chip sets imple­
ment the Token Ring architecture . The 
two produced by IBM and Ungermann­
Bass are proprietary and not available to 
the general public. The third, the Texas 
Instruments TMS380, is available to all 
who wish to build an interface to the 
Token Ring. 

The TMS380 chip set consists of five 
parts . The two Ring Interface chips 
(TMS38051/52) contain the analog com­
ponents to interface to the ring. The Pro­
tocol Handler (TMS38020/21) manages 
the bit-level ring protocols. 

The Communications Processor 
(TMS38010) contains a 16-bit micropro­
cessor and 2. 75K bytes of RAM; it exe­
cutes firmware (co-developed by Texas 
Instruments and IBM) from a ROM in 
the Protocol Handler. The System Inter­
face (TMS38030) connects the whole 
package to a Motorola or an Intel micro­
processor bus. 

We can expect thechipset to shrink to 
two chips soon, and to a single chip even­
tually. IBM uses its proprietary chip set 
on the PC and PS/2 Token Ring cards, 
but it uses the Texas Instruments chip set 
on the Token Ring adapter for the RT. 
This is a good indication that the two im­
plementations are compatible. 

As this article went to press, the IEEE 
802.5 committee was finalizing the text 
of the standard for the 16-Mbps Token 
Ring, and IBM released new dual-speed 
(4-/16-Mbps) Token Ring adapters . In-

continued 

Figure 9: A backbone ring consists ofa series ofbridges in a ring, each connecting a peripheral ring to the backbone. 
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corporated in the new boards is Early 
Token Release, which lets more than one 
frame (but only one free token) occupy 
the ring at one time. A proposal that may 
be adopted soon describes dual rings that 
rotate in opposite directions and merge to 
form a single ring if a cable fails. This 
feature is supported by Proteon but not 
by IBM. 

An Animated Demonstration 
This article has covered much of what 
there is to know about the Token Ring. 
For those readers who want to learn more 
or who want a graphical explanation, 
I've saved a fun and interesting surprise 
for last. The marketing folk at IBM's Re­
search Triangle Park facility have devel­
oped a freely redistributable animated 
presentation on the Token Ring that will 
run on any IBM PC with a CGA. 

First, download the file TOKN­
DEMO.ARC from the BIX listings file 
area "FROMBYTE88." (Warning: It's 
almost 180K bytes long.) Use PKXARC 
to unpack it onto a formatted floppy disk. 
Make the floppy disk the logged drive 
and type AUTOEXEC. You'11 see a won­
derful interactive demonstration of to­
kens running around rings, changing 
into frames with messages, shifting pri­
orities, and vaporizing mysteriously. 
(Watch out for the mischievous starship 
Enterprise! The demonstration software 
uses a special technique to produce up to 
20 simultaneous colors on an IBM CGA 
and isn't guaranteed to work with all 
EGA or VGA implementations. How­
ever, you should still be able to follow the 
demonstration (perhaps sans some of the 
brilliant colors) on almost any compat­
ible system. Have fun! • 

Many thanks to Leon Adams and Leslie 
Price of Texas Instruments for providing 
vital materials for this article. Thanks 
also to IBM for use of diagrams and the 
Token Ring interactive demonstration. 
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We welcome your response to this col­
umn. You can contact Brett Glass clo 
BYTE, One Phoenix Mill Lane, Peterbor­
ough, NH 03458. You can also contact 
him as "glass" on BIX. 
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The Csource code applications generator. 
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filePro is the 
software of choice 
in FORTUNE 1000 
companies, govern­
ment, thousands of 
businesses, and VAR's worldwide. The choice is simple 
when you want portability, a powerful development 
environment, a fast and efficient database engine and 
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Yet, with all these 
customers and file­
Pro's capabilities, we 
wondered why filePro 
wasn't as well lmown 

as some other DataBase Management Systems. Wefound 
out that we had to tell more people about filePro, but 
calling all of you on the phone would take too long. So we 
decided to let you try filePro yourself. 

Clip coupon and send check or use your credit card. 
Ifyou decide to buy filePro we'll reimburse the cost of 
the demo system. .................................................., 


)'es~ lef ne ;t'J ora 1ihe 6ec.r-£t t. 
Please send me a complete filePro demonstration 
system for only $50.00. 

Name~----------------
Phone _ _______________ 

y Name: -------------
Addre 
city ______ State _ _ Zip ____ 

Credit Card: D MC D VISA # ______ 
D Check Enclosed Expiration Date: _}_}_ 

D DOS: D 386 XENIX ____ 
(Hanlwore) 	 (Hardware) 

D UNIX: .,,..,.--- D 286 XENIX ____ 
(Hardware) 	 IHMd,...re) 

Your Demonstration Syst.e m will be shipped within 3 weeks upon recei ptofyouro rder. 
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SOME ASSEMBLY REQUIRED • Rick Grehan 

• 

Keyed file systems 
can help unlock the 
data you've got stored 
in humongous 
databases 

W
e have stepped into the era of 
big disks; I mean big disks. 
Not 2V2 years ago, a full­
height 10-megabyte hard 

disk drive was a respectable piece of 
hardware. Nowadays, you'd be lucky to 
find one in a flea market. A 20-megabyte 
half-height drive is now the minimum 
mass storage device a serious purchaser 
of microcomputers will settle for; and 
even so, the 20-megabyte hard disk 
drives are fast fading behind hedges of 
40- and 80-megabyte drives. A better­
than-100-megabyte hard disk drive is no 
longer something you hear about, it's 
something you've got your eye on for 
when the price comes down to within 
arm's reach of your budget. Then there's 
the gluttonous promise ofoptical storage. 

This portends not only thousands of 
files stored in the space that once held 
only 360K bytes, but also the prolifera­
tion of large files-files holding mega­
bytes' worth of information. Of course, 
as wonderful as it is to have the capacity 
for such giant databases, the very size of 
the files makes retrieving information 
from them that much tougher (read: 
takes longer). 

Disk drive manufacturers can help 
some: They can reduce seek time, pro­
vide caching on the disk, and so on. cAdd­
ing more buffers to your operating-sys­
tem 's file management handling can 
help, too, but there's a limit to what all 
this caching and buffering can do. You 
can stretch that limit considerably if you 
work on the structure of your data, not 
just how you retrieve it. 

ILLUSTRATION: PAUL FISCH © 1989 

TREES 'N KEYS, Partl 


Keyed Files 
I'll start the discussion of keyed file sys­
tems (KFSes) with an analogy: a drawer 
full of manila folders-the kinds with 
the raised tabs. Each folder holds several 
pages' worth of information on a custom­
er. When you open the drawer, you're 
faced with an orderly arrangement of al­
phabetized customer names. So, when 
your boss swoops into your office unan­
nounced for the latest lowdown on a 
given account, you can be in and out of 
the drawer with the goods in a matter of 
seconds. 

In this analogy, the drawer is the data­
base, consisting of two parts: The tabs 
represent the key file, and the papers 
within each folder represent the data file. 
The information on a given tab is re­
ferred to as a key (hence the term key 
file), a unique pointer to the information 
(the papers) associated with that key. 
The primary function of a KFS is similar 
to that of the drawer example: You give 
the database a key, and the program re­

!?A.A '88 

turns the information associated with 
that key. 

Figure 1° graphically represents a sim­
ple KFS. Each entry in the key file is 
composed of a key and a data pointer. 
The data pointer indicates an offset into 
the data file where the record attached to 
the given key is located. So, in this exam­
ple, we can see that Henry Carls lives at 
100 South Park Ave. 

Applications of KFSes are often simi­
lar to the uses of a filing cabinet: A data­
base of sales history records might be 
keyed by client name or salesperson; a 
school enrollment database might have a 
data file of student information keyed by 
social security numbers; a general-led­
ger database might contain transactions 
keyed by ledger account numbers. 

Of course, a KFS has some advantages 
over a filing cabinet; otherwise, we'd all 
pick manila folders over microcomputers 
when it came time to build a database. 
The two most critical assets are speed 

continued 
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(you want to locate a customer's data 
from a list of 10,000 names in seconds 
rather than minutes) and the ability to 
handle large databases: Hundreds of 
thousands of records should not strain the 
KFS. I'll address the issue of speed first; 
the issue of database size gets taken care 
of in the process. 

Trees 
Based on the premise that the most im­
portant job of a KFS is locating keys, a 
good bet is that the KFS will spend the 
lion's share of its time handling searches 
in the key file. I'm assuming that the data 
pointer associated with a key is contigu­
ous with the key, so once the key is 
found, retrieving that data requires only 
one disk access. Drawing from the analo­

gy of a sudden request from the boss, the 
KFS will have no foreknowledge of 
which key a user might request. 

This means that you have to be careful 
about choosing the means by which the 
key file is maintained. Storing keys in a 
hodgepodge won't work at all, since 
searching for a key would require, on the 
average, that the system examine half the 
keys. You might try storing the keys as a 
huge, sorted, one-dimensional array, but 
that means that every time you add a new 
key, the system has to shift piles of keys 
around to make a "hole" at the proper 
place in the list for the new entry (a pro­
cess known as insertion sorting). A sin­
gly linked or doubly linked sorted list 
(described in next month's column) 
solves the insertion problem, but then 

Key file Data file 

Andrews, Bob 931 Cypress Cove 

Baker, Jim 100 South Park Ave. 

Carls, Henry P.O. Box43 

Levitt, Paul Route 2 East 

Nason, Ralph 1014Kenwood Rd. 

Nason, Sam 91 Redgum Cove 

Woolston, Dayle 100 Maclean Ave. 

\ v l"C 
Key Data pointer 

Figure 1: A super-simple KFS. The key file holds keys and attached data pointers. 

Each data pointer is an offset into the datafile where the associated data is located. 


Binary tree 

D Data pointer 

D Node pointer 

r 
I I- - Leaf 
I I nodes 

I I 
L-------------------~ 

Figure 2: A binary tree. The search for a particular key begins on the root node. 
Key-node pointers, flanking the key and its associated data pointer, point "down" 
the tree to other key nodes. 

you have to come up with some mecha­
nism to guarantee that the program won't 
have to perform a disk access every time 
a key is examined (looking for a key in a 
5000-entry file would take an average of 
2500 seeks). 

The key files used by the system that I 
present here are stored using a B-tree 
data structure. The B-tree is often con­
fused with the binary tree, but actually 
the B-tree is a step up in sophistication. 
All the algorithms I'll use for managing 
the B-trees have corresponding algo­
rithms in binary trees. I picked the B­
tree structure because of its elegance and 
because it provides speed when used 
with a large database. Many professional 
database packages use variants of the B­
tree data structure; Btrieve (SoftCraft, 
Austin, Texas) and db_File (Raima 
Corp., Bellevue, Washington) come im­
mediately to mind. 

Examine the binary tree shown in fig­
ure 2. Notice that each entry in the file 
contains a key field and a data pointer, as 
in figure 1. Now, however, I've flanked 
each key and data pointer with two key­
node pointers. Each unit-consisting of a 
key, data pointer, and left and right node 
pointers-is referred to as a node. 

Moving from any node through its left 
node pointer, you go "down" the tree to 
nodes with keys that are lexicographi­
cally less; following the right node point­
er, you move to nodes with keys greater 
than the current key. (Note: For the re­
mainder of this article, I'll simply say 
"less" or "greater" when comparing one 
key to another . The system I present here 
stores keys based on string comparisons, 
but you can easily modify it to store keys 
based on numerical comparisons.) 

Figure 3 shows a B-tree key file. Now 
each node holds multiple keys-four, in 
this example. As in the binary-tree ex­
ample, the pointer to the left of a key 
points to nodes with lesser keys, and the 
pointer to the right of a key points to 
nodes with greater keys. 

Let's say that you want to search a file 
of 100 entries in a binary tree for a spe­
cific key. By beginning at the root and 
determining whether your search item is 
less or greater than the key in the root 
node, you can eliminate half of the tree 
(unless you're lucky and the sought-after 
key is in the root) . You've eliminated 50 
keys from a search of 100 keys. Moving 
down a level and examining the next 
node again eliminates half: 25 keys re­
main for the routine to sift through. The 
third search reduces the number to 12, 
and the process continues. If your de­
sired key lies on the bottommost level, 

continued 
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B-tree 

Leaf nodes 

D Data pointer 

D Node pointer 

Figure 3: A B-tree oforder 4. Now, each node holds multiple keys. (Note the dashed-line key pointers leading to nodes 
not shown.) 

0 511 

Key-count Key-node Data pointers Unused space D D 
byte pointersD 

Figure 4: Format ofa B-tree node. The node's length is deliberately set to 512 bytes, 
the usual size ofa physical disk sector. The unused space at the right end ofthe node 
varies depending on key length (constant for a given key file) and the number ofkeys 
on the node. 

Table 1: The first sector ofthe key file is reserved by the KFS software; it 
holds descriptive information about thefile (e.g., how many keys are 
currently in it, and the key length). This information is held in the first JO 
bytes ofthe sector. You might want to expand this system to hold such 
information as the date the file was created, when it was last updated, or the 
name ofits associated datafile (if any). 

No. of bytes Variable name Description 

KFTYPE Typeofkeyfile; "K" = standardfile(i.e., 
a data f ile is attached); "O" = key-only file 
(i. e., no data file is attached). 

3 NOKEYSL/NOKEYSH Number of keys in the file. 

2 KAVSEC First record on available list. 

2 NXKYSC Next free key sector. 

KEYLEN Key length. 

MAXKS Maximum keys per sector. 
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you will have examined a total of six 
nodes, the worst-case search of a bal­
anced binary tree of this size. 

Now store the same 100 keys in a B­
tree structure with 4 keys per node (a B­
tree of order 4). Again, begin the search 
by examining the root node; this divides 
the keys into five equal-size partitions. 
The first search reduces the number of 
keys you '11 have to examine in the next 
step to 20. Dropping to the appropriate 
node down on the next level and search­
ing it reduces the search by a factor of 5 a 
second time. Now you have narrowed the 
search to 4 keys. At the third level, you 'II 
locate your target. The worst-case search 
examines only three nodes for a B-tree of 
order 4 with 100 keys stored in the tree. 
(Again, in this example, I've put the tar­
get key on a leaf node.) 

You can see that a B-tree gains an even 
greater advantage when you align the 
nodes to disk sectors and fill the node 
with keys. (This is how my B-tree system 
works; a key node and a key sector refer 
to the same thing, and a single disk-read 
operation pulls an entire node into mem­
ory.) For a large file of 10,000 keys, a 
balanced binary tree requires a worst 
case of 14 seeks to find a key, while a B­
tree of order 4 needs only 7 seeks, and a 
B-tree of order 10 needs only 5. (For 
more statistics, a 1,000,000-key file 
stored in binary-tree fashion requires 20 
seeks maximum, a B-tree of order 4 
takes 10, and a B-tree of order 10 takes 
only 7. I'm assuming all nodes are full in 
these examples.) 

continued 
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2 KAVSEC 
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\ 
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Key file 

8 I 
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0 -1 

11T 

D Active key sector 

D Deleted key sector 

Sector number 

2 

i 
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8 

10 

12 
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18 

Figure 5: When all keys are deleted from a key node, that node is placed on a singly 
linked list ofavailable nodes, the available list. The variable KAVSEC points to the 
first sector ofthis list. The next time a new key node is needed, the software picks the 
lead node offthe available list-8, in this case-instead ofextending the file by using 
sector 19. 

Paul 0 Rick 0 

Root 

18 3 
Pseudo stack 

hlJ 
Node Offset 

CURRENLKEY_SECTOR= 44 

KEYOFFSET= 0 


Figure 6: SEEK_KEY searches for the key PAUL in this example. As·the routine moves 
down the tree, it records its trail on the pseudo stack. SEEK_KEY leaves 
CURRENT_KELSECTOR set to the target node and KEYOFFSET set to the key number 
within the node. 

The Structure of the Structure 
The structure ofa key node for my B-tree 
system is shown in figure 4. The first 
byte of each node indicates the current 
number of keys in that node. This field is 
followed by the key and data-pointer sub­
structure that is bracketed by key-node 
pointers. In a key file, all keys will be 
kept to a fixed length by either padding 
or truncating (alphanumeric keys are 
usually padded on the right with blanks 
or nulls). Each key-node pointer is a 16­
bit quantity indicating a sector number. 
I'll talk later about the data-file struc­
ture; for now, all you need to know is 
that the data pointer is a 24-bit quantity 
that references a record in a data file. 

As keys are added to and removed 
from the node, the key-count byte is in­
cremented and decremented. The node 
itself has a fixed size of 512 bytes (the 
size of a typical MS-DOS disk sector). 
Since keys can be from 1 to 64 bytes, 
there will usually be some unused bytes 
near the end of the node. (I arrived at the 
64-byte maximum through my own expe­
rience. This accommodates nearly every 
application of keyed files you can come 
up with. As usual, the source code is 
available, so if you don't like that maxi­
mum, you can change it.) The advantages 
of the B-tree scheme make it worthwhile 
to tolerate such wasted data space. 

When it opens a key file, the KFS 
management software must know some 
details about the B-tree before it can per­
form any functions with the file. Since 
searches always begin at the root, it has 
to know which sector the root node is on. 
It has to know how many bytes long the 
keys are, and what the next available sec­
tor number is so that new nodes can be 
added. All this information is stored in 
sector 0 (see table 1). 

Finally, the system has to be able to 
delete keys (I'll go into that algorithm 
next month). So it's possible that all keys 
could be deleted from a given sector. 
When this happens, that sector is placed 
on an available list-a chain of records 
free foruse, as shown in figure 5. Use of 
the available list stabilizes the size of the 
file as keys are added and removed. 

Having defined the structure of the B­
tree, I'll describe how to use it, begin­
ning with the routine for locating a key. 

Finding That Key 
As you've seen in the examples, the 
search process begins at the root. The 
real workhorse is SCANKEY (its pseudo­
code is in listing 1). SCANKEY manipu­
lates an imaginary roving marker (com­
posed of the pair CURRENT_KELSECTOR 

continued 
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T he initial formulation of B-tree 
structures was made by R. Bayer 

and E. Mccreight in 1972 (see refer­
ence 1). Well-known computer scientist 
Donald Knuth has a good discussion of 
B-trees in The Art of Computer Pro­
gramming, Volume III: Sorting and 
Searching (see reference 2), where he 
gives a formal description and suggests 
some variations. 

Ifyou want to get rigorous, a B-tree of 
order n satisfies these properties: 

• Every node in the tree has < = n 
sons. 
• Every node, except for the root and 
leaf nodes, has > = n/2 sons. 
• The root node has at least two sons 
unless the root is a leaf. 
• All the leaf nodes are at the same 
level, and they have no nonempty key­
node pointers . 
• A node with i sons contains i- 1 keys. 

From these properties, you can derive 
the formula for the retrieval perfor­
mance of a B-tree. Namely, for a B-tree 
oforder n filled with Kkeys, the height 

Formal B-Trees 

h of the tree has the upper bound given 
by the following: 

h < = 1 + log 1.12i+1 ((K+1)/2) 

Some alterations to the fundamental 
B-tree scheme provide optimizations 
that could prove useful in specific appli­
cations. For example, if your database 
is used only for retrieval (e.g., an on­
line dictionary file), a quick and easy 
way to create a B-treelike keyed file sys­
tem is to follow these steps: 

1. Create a hodgepodge key and data 
file (see figure 1 in the main text). 
2. Sort the keys (keeping data pointers 
attached) and store them to disk so that 
there is a fixed number of key/data­
pointer pairs per key file sector (except, 
perhaps, for the last sector). These sec­
tors become the leaf nodes. 
3. Scan through the key sectors, copy­
ing from each one the last (i.e., greatest) 
key (do not erase the key as you copy it). 
As you copy each key, attach the sector 
number from which it came. The new 
list of keys and pointers (it's already 

sorted) will become your next-level 
keys. Append this list to the key file in 
the same manner as described in step 2. 
4. Repeat step 3, creating new levels on 
each pass. Each level will have fewer 
keys than the preceding level; continue 
until you end up with a number of keys 
small enough to fit on a single sector. 
That sector becomes the root. 

You now have a keyed file structure 
much like a B-tree, except that each key 
is associated with one pointer. At every 
level but the leaf nodes, a key's pointer 
indicates the subtree holding all keys 
smaller than or equal to that key. At the 
leaves, the pointers are data pointers. 

Also, notice that some keys are repli­
cated at each level and that all the keys 
appear at the leaves . If you tack addi­
tional pointers onto leaf nodes so that 
each points to its left and right siblings, 
then accessing keys in ascending or de­
scending order becomes a snap. The ad­
ditional space consumed by nonleaf 
keys would certainly be tolerable in 
large-file applications, where sequen­
tial access is critical. 

and KEYOFFSET); you give SCANKEY a key 
node and a target key, and it returns with 
the marker set to the target's location on 
the node (if the target key was found) or 
where the target key would be if it had 
been on the node. 

It should be easy for you to follow the 
pseudocode for the SEEK_KEY routine in 
listing 2. First, of course, SEEK_KEY has 
to verify that there are any keys in the 
file. Ifnot, the routine exits immediately 
with a "key not found" error. Other­
wise, SEEK_KEY sets the current key node 
to the root node and begins the process of 
repeatedly calling SCANKEY until that 
routine either returns a "key found" con­
dition or encounters a leaf node. IfSEEK_ 
KEY hits a leaf node, there is no more tree 
to search, and the routine exits with a 
"key not found" error. 

Notice that, as SEEK_KEY moves down 
into the tree in search of its target, it 
blazes its trail on what I refer to as a 
pseudo stack (using the PUSH() func­
tion). This pseudo stack operates just like 
a processor push-down stack (first in, 
first out)-you can push and pop its en­
tries-but an element on the pseudo stack 
is a key-node/key-offset pair. So, when 
SEEK_KEY completes, you can trace its 
trail through the tree by examining the 
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pseudo stack's contents (see figure 6). 
You 'II see the reasons for maintaining 
this stack in upcoming routines. Now 
that you know how to find a key, you 
need to get something into the tree so that 
you can have keys to look for . 

Adding Keys 
The CREATE_KEY routine (see listing 3) 
begins by making sure there are keys in 
the tree. If not, CREATE_KEY calls GET_ 
NEW_KELSECTOR, which returns a new, 
empty key node. This node will become 
the tree's root. If the file does have keys 
in it, CREATE_KEY calls SEEK_KEY to ver­
ify that the key you're trying to add to the 
file is not already in the B-tree. Notice 
that SEEK_KEY performs two functions: 
!fit finds the key, then CREATE_KEYexits 
with a "key already exists" error; if it 
doesn't find the key, it at least has 
created the pseudo stack and has set the 
roving marker to reflect the. path and 
position of the key if it had been in the 
file. In other words, SEEK_KEY returns 
telling CREATE_KEY either "the key is in 
the file right here" or "here's where the 
key should be." 

Assuming the call to SEEK_KEY fails, 
CREATE_KEY gets the green light and at­
taches the data associated with the key to 

the node. It does this by moving the tar­
get key into a holding area called the 
FLOATING_KEY buffer. Once CREATE_ 
KEY has built the data record and written 
it to the data file, it records the pointer to 
that record in its proper place in the 
FLOATING_KEY buffer. (The routine is 
building a "key packet," consisting of a 
key, a data pointer, and left and right 
key-node pointers, in the FLOATING_KEY 
buffer, and it is preparing to tuck that 
packet into the appropriate position in the 
tree file.) 

To perform the insertion, CREATE_KEY 
copies the contents of the CURRENT_KEL 
SECTOR into another holding area called 
the WORKING_KEY buffer. CREATE_KEY 
then makes a "hole" for the new key by 
shoving all the keys one notch to the 
right, starting with the key position given 
by KEYOFFSET. Next, the routine copies 
the contents of the FLOATING_KEY buffer 
into the hole and increments the node's 
key count by 1. 

Now, iflife were easy, you could write 
the updated node back out to disk and go 
home. But inserting the new key may 
have made the node too large to fit in a 
single sector; CREATE_KEY checks the 
newly incremented key count to deter­
mine whether the node can fit. Fortu­



Circle 11 on Reader Service Card
HANDS ON 

SOME ASSEMBLY REQUIRED The best 

nately; I've defined the WORKING_KEY 
buffer to be larger than a standard sec­
tor-larger, in fact, by the margin of an 
additional key and its attendant pointers. 
If the node does overrun the sector size, 
then CREATE_KEY must split the node. 

To split a node, locate the central key 
on the node, copy that key into the 
FLOATING_KEY buffer, write all the keys 
to the left of the central key to one node 
(you can use the original node), and 
write all the keys to the right of the cen­
tral key onto another, newly created 
node. Next, set the left and right node 
pointers of the key in the FLOATING_KEY 
buffer to point to the left and right halves 

of the split node. 
And what about the key and key-node 

pointers that you copied into the FLOAT­
ING_KEY buffer? That key becomes the 
parent of the two halves of the node that 
you split. This is how a B-tree grows. If 
the node that was split in the preceding 
paragaph is the only node of the tree, 
then the contents of the FLOATING_KEY 
buffer become the tree's new root. 
Otherwise, you have to insert the con­
tents of the FLOATING_KEY buffer into the 
parent of the original node. 

Once again, the contents of the pseudo 
stack determine where you insert the 

continued 

Listing 1: In this pseudocode listing, SCANKEY searches the current key node 
for the target key (CURRENT_KEYJ. The routine leaves KEYOFFSET set to the 
key's location (fit'sfound, or to where the key would be if it were on the node. 

This routine scans the key node -- represented by the array 
KEY NODE[) -- for a match with the target key, CURRENT KEY . 
KEY-NODE[) is loaded by GET(CURRENT KEY SECTOR) and written 
to disk by PUT (CURRENT KEY SECTOR).- ­
KEYOFFSET indicates a key position (0 for leftmost, 1 for the 
next to the right, etc ... ) and not a byte offset. 

SCANKEY: 
KEYOFFSET := 0; !FLAG : = 0; 

WHILE KEYOFFSET < NUMBER KEYS 
~GIN ­

IF key at KEY NODE[KEYOFFSET) CURRENT KEY then RETURN; 
IF key at KEY NODE[KEYOFFSET) > CURRENT KEY 
BEGIN ­

!FLAG := 1; 

RETURN; 


END 

KEYOFFSET . - KEYOFFSET + 1; 


END 

!FLAG : =1; 


RETURN 


Listing 2: Thepseudocodefor SEEK_KEY. 

This routine searches for a key. If the key is found, 

CURRENT KEY SECTOR holds the key node that key is on, 

KEYOFFSET points to the key, and !FLAG is set to 0. 

Otherwise, !FLAG is set to 1, and 

CURRENT KEY SECTOR and KEYOFFSET show where the key 

*would*-have been. 

NOTE: GET() and PUT() read and write key sectors to 

and from the disk file. 


SEEK KEY: 
IF-number of keys in file = 0 then RETURN file empty error; 

Clear Pseudo stack; 

CURRENT KEY SECTOR := Root; 

REPEAT - ­

GET( CURRENT KEY SECTOR); 

CALL SCANKEY; ­
IF key found RETURN; 

{ If the key node pointer is empty, the search has 

{ encountered a leaf. 

IF KEY POINTER[KEYOFFSET) = 0 


RETURN key not found error; 

{ Push pseudo stack. 

PUSH( CURRENT KEY SECTOR,KEYOFFSET ); 

{ Search down-the-subtree. 

CURRENT KEY SECTOR . - KEY POINTER[KEYOFFSET); 


~DR~E~ ­

Modula-2 

compilers lor PCs and 

compatibles 

Taylor Modula-2 
The prolessfollill high·performan1;11 compDer nc Cs: lhe fas­

test compiler in the world! 


• unrivalled speed of compilation 

7,000-10,000 tines per minute (80286, 8 MHz). 


• excellent code 
Mini-computer standard global optimisation. Code per­
forms 1580 Ohrystone tests per second! (80286,8 MHz) 

• ultra-compact 
high code density and 3. library of unrivalled compactness 
(23 modules in atotal of 13i\!) 

•completely standanl implementation 
Follow.; N. W!rtll'!! standard for Modula-2. BIOS indepen­
dent - us«;·PAs1Pt DOS exclusively. 

•easy to use 
Stralghtlorwa 'IJSef intertace. Comprehensive documen­
tation for ~11fll!Jrammers. · 

• Guaranie.,iiicUflppc>rt 
One yea · ~lee. Maintenance contracts available. 
Swiss qua!rtY -&t. 

TaylorMod a-2 $900 
Demo dis . · $10 

$99 
lbe PfOfe5!j,loaaf Modllli1·2 software deiielopment system 
M2SDS cornprlses !fle following leatures In an easy-to-use 
window envl11111rn'1!1: 

- modem, SYJllalHtriven e<litor 
- fast compP~ ­
- lin~r pro~ue.!!ill EXE llfllllrams 
- umque llllJaJY maciager 
- comprel'le~~-Stand library 

There ~e a ~ber ol lool!>, toolboxes, demo disks, pllfr. 
lie domarn programs and books lor M2SDS - probably mOJe 
tllan for.any otherdewlojJmefll syslernJ M2SOS was used for 
thewn ng of the Falsight integrated business soltware padc­
age! 

Dem disks $ 10 
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•30 day money-back guarantee 

•2 year warranty 

•Call or send for your FREE 
Technical Gulde 

fOtech ...the choice is easy . 

lOtech 
Telex6502820864 

• Fax (216) 439-4093 (216) 439 4091 
25971 Cannon Road• Cleveland, Ohio 44146 
London (0734) 86 ·12-87 •Paris (I) 34810!78 •Zurich (01) 821 944 
Milan 02-4120360 • Llnkoplng 013 11 () 40 • Gorlnchem 01830-35333 
Sidney (2) 452 3831 •Seoul 784-9942 •Munich and ()(her European, 
North African and Middle Easl countries noc lisrcd (089) 710020. 

HANDS ON 

SOME ASSEMBLY REQUIRED 

key. You can see in listing 3 that CREATE_ ing the central key up a level. Always, as 
KEY attempts to pop the pseudo stack the tree grows, the keys' relationships are 
and, if successful, returns within itself to · preserved. (Figure 7 shows the process 
do the insert. This process can repeat as of adding a key to a B-tree.) 
many times as there are levels in the tree. Finally, CREATE_KEY must terminate 
Each time it repeats, it works its way with the pseudo stack and internal point­
toward the root, splitting nodes and mov- ers set to the location of the newly created 

Listing 3: The pseudocode for CREATE_KEY. This routine adds a new key 

to a B-treefile. 


{ Add a new key to the key file. 
CREATE KEY: 


SFLAG = O; 

IF number of keys in file 0 


BEGIN 

GET NEW KEY SECTOR; 

Root :=-new-key node; 

Load CURRENT_KEY value; 


END 

ELSE 


BEGIN 

CALL SEEK KEY; 

IF key found 


RETURN key already exists error; 
END 


FLOATING KEY := CURRENT KEY; 

{ •* Code to handle creati~g a new 

{ •* data record goes here. 


Ll: 

Move KEY NODE[) to WORKING KEY buffer; 

Move all-keys -- in WORKING KEY buffer 


-- starting at KEYOFFSET 1 key position to the 
right; 

Move FLOATING KEY into WORKING KEY buffer at location 
given by-KEYOFFSET; 


Increment WORKING KEY buffer's keycount; 

IF WORKING KEY buffer's keycount >maximum 


- keys per key sector 
bEGIN 
( Note: keycount refers to the number of keys in 
1 WORKING KEY BUFFER. 

FLOATING KEY :=WORKING KEY[keycount/2); 

FLOATING-KEY's left key-pointer := 

CURRENT KEY SECTOR; 

Move leftmost keycount/2 keys from WORKING KEY 


buffer to KEY NODE[); 

PUT(CURRENT KEY-SECTOR); 

GET a new key node; 

CURRENT KEY SECTOR := new key node; 

FLOATING KEY's right key pointer := 


- CURRENT KEY SECTOR; 
IF keycount is ODD - ­

i:=keycount/2 
ELSE { keycount is EVEN ) 

i:=keycount/2 - l; 
Move rightmost i keys from WORKING KEY buffer 

to KEY NODE [); ­
PUT(CURRENT KEY SECTOR); 

POP (CURRENT KEY SECTOR,KEYOFFSET); 

IF POP() faiied ­

BEGIN 

GET a new key node; 

ROOT := new key node; 


END 

GO TO Ll; 


END 

ELSE 


BEGIN 

PUT(CURRENT KEY SECTOR); 

IF SFLAG = I 


CALL SEEK KEY; 

IFLAG=O; ­
RETURN no error; 


END; 
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Circle 12 on Reader Service Card 

Anew concept in managing 

Megabytes 

of memory 

IX-BoX* 
Have you ever spent hours 

- searching for a letter which you know exists, 
but can't seem to find? 

- looking for an adpress which you can only re­
member half of? 

- tracking down a variable which was initiali­
sed somewhere in your programs, and which 
is now causing them to crash? 

- rummaging through your ultra-modern data­
base, simply because you omitted to define a 
simple key field when setting it up? 

- searchlng)'Our literature index for an urgently 
needed article? 

- looking and looking, but without sue" 
cess? 

Then we can help! IX-BoX will instantly find all 
your correspondence, addresses, programs, 
entries, summaries - in fact, anything and 
everything .~$to~ed on your computer. IX-BoX 
delivers the document you require in seconds, 
and you can carry out any necessary changes 
to it using the built-in editor. What more could 
you possibly need? 

IX-BoX is much more than a simple informa­
tion retrieval system, yet it only costs $ 275 

Demo disk costs $10 

• IX-BoX is a trade mark of Snark AG, Zurich. 

Farsight 
Once you've used the Farsight integrated soft­
ware package, you'll know the fun of working 
with and exploiting Megabytes of memory. 

Window manager, word processor a ii spread­
sheet together cost only S99 
Graphics 
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key. (This is particularly important in 
the routine I'll describe next, SEEK_ 
NEXT_KEY, which must know the location 
of the current key in order to find the sub­
sequent key.) There is no problem if the 
routine hasn't split any nodes in the pro­
cess of inserting the new key. But if 
nodes have split, there is the probability 
that new nodes have been created. Then 
the list of key-node/offset pairs on the 
pseudo stack would no longer have legiti­
mate directions for locating the recently 
inserted key in the tree. 

So, CREATE_KEY sets the variable 
SFLAG whenever there has been a split. 
Before CREATE_KEY exits, it checks 
SFLAG. IfSFLAG is set, CREATE_KEY calls 
SEEK_KEY with the original key, blazing 

a new trail into the tree and leaving the 

pseudo stack, CURRENT_KELSECTOR, 

and KEYOFFSET set with correct values. 


Who's Next? 

Suppose you have created a KFS for your 

accounts payable system, and you want to 

print the transactions out in ascending­

date order. Yoo need a function that, 

given that you've just accessed a specific 

key, allows you to move to the next great­

er key in the tree (the inorder successor, 

in technical jargon). See listing 4. 


First, keep in mind what the previous 
operations on the B-tree might have been. 
If a SEEK_KEY has taken place, then the 
pseudo stack holds the trail you've fol-

continued 

(a) 

4 

4 

• ._Location returned 
(b) Harry by SEEK_KEY 

4 

5 

(c) 

5 

2 

Figure 7: Inserting key HARRY into an order-4 B-tree. {a) First, CREATE_KEY 
locates where HARRY should go in the tree by calling SEEK_KEY. {b) The target key 
node is expanded, and HARRY is written in-but now the node has grown beyond 
the maximum number ofkeys allowed per node. {c) GEORGE, the middle key on the 
node, is moved up to the parent node, and the leafnode splits. Notice that now the 
parent node has more than the maximum number ofkeys allowed. It, too, will split, 
and GEORGE will move up the tree to the next parent or-{fno parent exists-will 
become the root. 

O Carls 

O Carls 
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SOME ASSEMBLY REQUIRED 

(key-node pointers on a leaf node are 
empty, so the node cannot be a parent). 
If, as in the above case, the current key is 
the last on the node, you must pop back to 
the parent, set IFLAG, and try again. (All 
this popping is why it's important for 
CREATE_KEY to keep the pseudo stack in­
tact; otherwise, calling SEEK_NEXT_KEY 
immediately after CREATE_KEY would 
produce unpredictable results.) If the 
node is not a leaf, move to the next key 
pointer on the node. Follow that pointer 
to the child node, and continue following 
the leftmost key pointers until you en­
counter a leaf. The first node on that leaf 
is the inorder successor. Once again, as 
SEEK_NEXT_KEY delves into the tree on 
its search, it records its trail on the pseu­
do stack. 

One special case occurs when SEEK_ 
NEXT_KEY's attempt to pop the pseudo 
stack fails: The stack is empty. What's 
happened? Simply that the current key is 
the greatest (last) key in the B-tree, and 
the call to SEEK_NEXT_KEY has fallen off 
the end. The routine handles this by re­
winding the file and returning an "end­
of-file" error. (The term rewinding is 
handed down from the days when tape 
drives were the primary storage device 
for computers; it refers to the act of set­
ting the pseudo stack and roving marker 
to the logical beginning of the file.) The 
very short pseudocode routine for re­
winding the file appears in listing 5. 

Next Month 
I'll wind up my presentation of the key 
file handling routines with a description 
of the deletion algorithm and a discussion 
ofthe data-file side ofthings. • 

Author's note: The source code for the B­
tree system will be available as of the 
final part ofthis three-part series. 

REFERENCES 
1. Bayer, R., and E. Mccreight. Organiw­
tion and Maintenance ofLarge Ordered In­
dexes. New York: Acta Informatica, 
Springer-Verlag, 1972. 
2. Knuth, D. E. The Art ofComputer Pro­
gramming, Volume II/: Sorting and Search­
ing. Reading, MA: Addison-Wesley, 1973. 

Rick Grehan is a BYTE senior technical 
editor at large. He has a BS in physics 
and applied mathematics and an MS in 
computer science/mathematics from 
Memphis State University. He can be 
reached on BIX as "rick_g." 

Your questions and comments are wel­
come. Write to: Editor, BYTE, One Phoe­
nix Mill Lane, Peterborough, NH03458. 

lowed into the tree, and CURRENT_KEL • If IFLAG is set, clear it. KEYOFFSET is 
SECTOR and KEYOFFSET indicate the loca­ pointing to the key you want. However, if 
tion of the current key. In SEEK_KEY, you KEYOFFSET points to the right of the last 
can see that if IFLAG is set, the last call to key on the node, you must pop back to the 
SEEK_KEY has failed but KEYOFFSET parent node and repeat the process. 
shows where the key would have been. • If IFLAG is clear, simply move to the 
The choices then become next key on the node if the node is a leaf 

Listing 4: Pseudocode for SEEK_NEXLKEY. 

{ This routine searches for the current key's inorder 

{ successor. If it hits the end of file, it rewinds 

{ the key file and returns an error. 

SEEK NEXT KEY: 


IF number of keys in file = 0 then RETURN file empty error; 
IF file is rewound 

BEGIN 
CURRENT KEY SECTOR : = Root; 
!FLAG :;- 1; ­
GOTO Ll; 

END 
GET{CURRENT KEY SECTOR);
REPEAT - ­

IF !FLAG NOT = 0 
BEGIN 

IF KEYOFFSET NOT • number of keys on node 
BEGIN 

!FLAG = O; 
RETURN; 

END 
IF Pseudo stack is empty 

BEGIN 
REWINDKEY; 
RETURN end of file error; 

END 
POP(CURRENT KEY SECTOR,KEYOFFSET); 
GET(CURRENT-KEY-SECTOR);

END - ­
ELSE 

The following code executes if this file's 
keypointer currently points to a key. 
This means you have to advance to that key's 
right keypointer and search that subtree - ­
if it exists -- for the "lowest and leftmost" key. 
KEYOFFSET is interpreted here to indicate a key 
node pointer on KEY NODE(]: 0 for leftmost, 1 for 
next to the right, etc ... . 
BEGIN 

KEYOFFSET := KEYOFFSET + 1; !FLAG = 1; 
WHILE key node pointer at KEYOFFSET NOT = 0 

BEGIN 
TEMP := key node pointer at KEYOFFSET; 
PUSH(CURRENT KEY SECTOR,KEYOFFSET); 
CURRENT KEY SECTOR:=TEMP; 

L2: 	 KEYOFFSET : ;- O; 
GET(CURRENT KEY SECTOR);

END - ­
END 

END REPEAT 

Listing 5: Pseudocode routine for rewinding the key file. 

{ Rewind a key file. 

{ This sets the roving pointer given by CURRENT KEY SECTOR 

{ and KEYOFFSET to the file's logical start. ­
REWINDKEY: 


CURRENT KEY SECTOR := O; 

KEYOFFSET :;- O; 

Clear Pseudo stack; 

RETURN; 
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286-12 MHz 286-16 MHz 
SHECOM VGA EGA 286-20 MHz 
AT-812 CGA MGA SHECOM AT ­ 16 

INTEL 80286 8-12 MHz CPU 
Speed Indicator on Panel INTEL 80286 16 or 20 MHz 
640kb RAM (imb optional) 1024kb (1mb) RAM (expandable) 
360kb 5.25" Floppy Drive 1.2mb 5.25" Floppy Drive 
720kb 3.50" Floppy Drive 1-4mb 3.50" Floppy Drive 
20mb Hard Disk Drive 40mb (28ms) Hard Dri ve 
2 Serial & 2 Parallel Parallel & . Serial l/D 
101 Enhanced Keyboard 101 Enhanced Key boa rd 
800 x 600 Resol ution 14" Paper White Mo nitor 
VGA (advanced) MCGA EGA w/Monochrome Controller 
CGA MGA MDA compatible 

INTEL 8088 10 MHz CPU 
256k RAM • 360kb Drive 

$
5 8 5 

$1600 
12" Amber Monitor . . ..•... . . S 80 

$2600 
OPTIONAL UPGRADE 
Genoa Super EGA 600x800 

Serial/Parallel Ports ~\.\)\\~ 14" Paper White . .....• _. . . . S145 with 14" EGA Monitor .. _.. _.. S490 
84-Keyboard • 12 Amber i;,'~\\\) ~i;, ~ 14" EGA Monitor .. _........ . S410 with 14" MultiScan Monitor . . . S630 

Monitor • Realtime Clock ~iv.\t-\\\~\. 14" Mul ti Scan .. .•.•.••••. . S560 
14" VGA Monitor ...••...•• . . S510 

with 14" VGA Monitor. . . ... S740 
with 16" VGA Mo nitor . ..... S1 ,250 

10 FRE E 10 software Free with every SHE COM 286 system includes SHE COM
SOFTWARE Tutorials, EZ DOS 4.0 (3.3 compatible) operating system, TWO YEAR
286 & 386 

WARRANTYGEM Desktop, DATA EDGE (a Data Base Management program)SYSTEMS ONLY 

AST SixPakPlus w/384k for XT. .. ....... • .... .. ... . . • . S365 FAX CARD (Ouadram Internal) .. . ...•... ·~ . ... . . S295 

AST 2mb Rampage/286 w/512k . . ..... , .... . ....... . . . S590 FAX Portable (Ouadram External) .. . . • . . . . ~ . ..... S270 

Logitech Serial Mouse. . . . . . . . . . . . . . . . . . . . . . . • . S70 GENOA Super-EGA 600x800 Card .. . . . . . .. .. . . ... .. . .... S21 O 

PC Surial Mouse w/EasyCad . .. .. . . ... .... . .... . . .. . .. S140 Video-7 VGA Deluxe 752-410 ........ . ...... .. .. .. . . . . . S255 

SHECOM 360kb 5.25" External Drive ..... •.....•...... . S31 O Video-7 VEGA-VGA 800x600 ............. .. .... .... .. .S340 


FLOPPIES HARD DRIVES CONTROLLER CARD 
Toshi/Fuji/Epson. . 360K $75 ST-225 ... . . . . . 20MB $275 ST-4051 . . .... 40MB $CALL 20/30 MB Cntrl Card . . . . $ 80 
Epson/NEC. .. . . 1.2 MB $95 ST-238 ... . . . .. 30MB $299 Miniscribe . . .. . 20MB $320 20/30 MB WO at C/Card .. $150 
Toshi/Panasonic .. 760K $11 O ST-251 . .. . ... . 40MB $399 Miniscribe .... . 30MB ~340 20/30 MB WO Rll Card . . .. $ 95 
NEC/Toshi. .... 1.4 MB $120 ST-251 -1 . . . ... 40MB $435 Miniscribe . .. .. 40MB $610 20/30 MB WO Adpt Rll .. . $ 99 

(Hard Drives Include Control Cud, Cable, & Formating Oisk l 

............. .........9111111 


256 DRAM MATH · CO'S SIMM SAME 
120/100/80/60 NS 8087 All Speeds Call for Individual& SIP DAY1 MEG 80287 All Speeds MODULES & Volume PricingAll SPEEDS 80387 All Speeds SHIPPING 

SHECOM COMPUTERS, INC. Call before you buy and Ask for our Desktop Publishing
SAVE! SAVE I SAVE I CAD/CAM/CAE System Packages22755-G Savi Ranch Parkway 

Most orders shipped with 4 8 hours or lessYorba Linda, CA 92686 HOURS
FAX: (714) 637-6293 M-F 8 a.m.-6 p.m. SAT 11 a.m.-3 p.m. PACIFIC TIME 
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.........__----THE BUYER'S MART----­
A Directory of Products and Services 

THE BUYER'S MART is a monthly advertising section which enables readers furnish typewritten copy. Ads can include headline (23 characters maximum), 
to easily locate suppliers by product category. As a unique feature, each descriptive text (250 characters is recommended, but up to 350 characters can 
BUYER'S MART ad includes a Reader Service number to assist interested be accomodated), plus company name, address and telephone number. Do not 
readers in requesting information from participating advertisers. send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2months prior to issue date. For ex­RATES: 1x-$5~5 3x-$500 Gx-$475 12x-$425 
ample: November issue closes on September 8. Send your copy and paymentPrepayment must accompany each insertion. VISA/MC Accepted. to THE BUYER'S MART, BYTE Magazine, 1Phoenix Mill Lane, Peterborough, 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must NH 03458. For more information call 603-924-3754. 

ACCESSORIES 

PRO·CLASSIC T-SHIRTS & BUTTONS 
JUST SAY NO to expensive, incompatible PCs 
with a T-shirt or button! T-shirt is $12.00 plus $1.50 
shipping & handling. Button is $1.00 plus $0.50 
s&h. State size and quantity when ordering. Send 
check or money order to: 

Advanced Systems Consultants 
21115 Devonshire St. #329, ChalSWOJlh, CA 91311 

(Sony, no VISA/MC. CA residents MUST add sales tax. We 
never cash your check until order is shipped.~ 

Inquiry 576. 

FREE CATALOG 
Thousands of paifs and new surplus electronic pans 
at super lo"{prices". F.AST GRDER PRQCESSING 
AN [) S81P.PING (95% of all orders sl\ippetl within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG. 

ALL ELECTRONICS CORPORATION 
P.O. Box 567, Van Nuys, CA 91408·0567 

1-800-826-5432 

Inquiry 577. 

CUT RIBBON COSTS! 
Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: Manual E-Zee Inker - $39.50 

Electric E-Zee Inker - $89.50 

Ink Master (Electric) - $159.00 


1000's of satisfied users in 5 years. Money back guarantee. 

BORG INDUSTRIES 
525 MAIN ST., JANESVILLE, IA 50647 

1·100-SS11-24114 In JOWA 319-987,'2976 

nquiry 57B. 

SELF-INKING P.l:i!INTER RIBBON 
Awarded Uniled Stales Patent #4701062 


Lasts 10·15 times longer than the conventional ribbon 

For prinfers using 112" width open spool ntit>On; 


Okidata·B2A·83A·B4·92·93 Dec LA 1801120 

Teletyp e-33, 35 Dec LA JOJJBM 1443 

Star Gemini 10X Teletype-Model 40 

Extel Tl 800/8 1 o. 820, 880 

Contact us by mait, phone or telex and we wi!lfa<wardyou a btochure 

CONTROLLED•P.RINTOUT DEVICES, INC. 
POB 869, Baldwin Ad ., Arden, NC 28704 

(704) 684-9044 •TELEX: (FILMON-AREN) 577454 

nquiry 579. 

FREE CATALOG 

A complete source for computer supplies at low 

prices, Fast Service: Diskettes • Latest Accessories 


• Books • Software • Dust Cove:rs • Furniture 

• Data Cartridges • Plotter Pens • Cleaning Supplies 

• Tapes • Ribbons • Printers • Computer Paper 
• Copier Supplies • Surge Protectors • Cables 

• Print Wheels • MUCH MOREi!! 
Call, write or circle inquiry card for a FREE CATALOG 

GAAN COMPUTER SUPPLIES 
186 B East Sunnyoaks Ave., Campbell. CA 95008 

(BOO) 523·1238, In Calif. (408) 370-6747 

Inquiry 580. 
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ARTIFICIAL INTELLIGENCE 

EXPERT SYSTEM DEVELOPMENT 
Get the award winning AGNESS to develop network 
based expert systems using multiple inference methods, 
the Merit scheme for efficient data collection, and uni ­
que explanalion facilities. Use the AGNESS C_ talk 
Toolkit to embed an expert system into your applica­
tion under an object oriented environment. $795. 

Applied Information Systems, Inc. 
2117 West Hoyt Ave., St. Paul, MN 55108 

(612 ) 641-994 7 

Inquiry 581 . 

NanoLISP $99.99 
An MS-DOS Common LISP interpreter that sup­
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging facilities, sam­
ple Al programs, fully-indexed manual, free 
technical support. 

Microcomputer Systems Consultants 
P.O. Box 6646, Santa Barbara, CA 93160 

(805) 957.2210 

NEW EXPERT SYSTEM 
FirSIExpert - A unique expert systems tool that you can master 
in a few hours! Generates the complete system based on your 
specification! Built-in learning procedure automatically 
creates knowledgebase. Interactive structured induction 
allows you lo add new knowledge al any time. Includes con­
sultancy syslem. Handles up to 10,000 rules on a PC! Demos 
included! IBM pc's /PS-2's. 
An ingenious prog1am, buy now fa only $99.95. s/h add$5.00 

NovaCast Expert Systems 
2530 Berryessa Rd. Suile 607, San Jose, CA 95132 

(408) 272-4071 Fax: (408) 437-TTT7 

Inquiry 5B2. 

Buy your own Book · 
Get a fully supported LISP program for 
the MAC without the padded price to 
pay for an expensive book. $20 buys 
it MAC plus or equivalent runs it. Order 
now and save. 

Oosson Software 
Box 33113, Coon Rapids, MN 55433 

Inquiry 5B3. 

muLISP™ 87 for MS-DOS 
Fast, compact, efficient LISP programming environ­
ment. muLISP programs run 2 to 3 times faster & 
take 'h to 'h the space of other LISPs. 450 Com­
mon LISP functions, multi-window editing & debug­
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 
3615 Harding AVfJ., Suite 505, Honolulu, HI 96816 

(808) 734-5801 

Inquiry 584. 

ATTORNEYS 

FREE BROtHURE 
SOFTWARE COPYRIGHT PROTECTION 

IN FOREIGN COUNTRIES 

If you sell or wan t to sell your software in other countries, 


:~e~~~ii~~;;;~~-ni;~~~ ifo~e=~:~=r:e~. :~:;;r·~~ 
programmers, and company owners. KNOW YOUR RIGHTS 
1n selling software in other countries. 
DR. FREDRIC ABRAMSON, ATIORNEY AT LAW 

lnteffectual property and international business law 
21155 Burnham Rd.. Gailhersburg, MD 2087'!3 (or) 


2121 Wisconsin Ave., N.W., Suile 330, Washinglon O.C. 20012 

Adm. in MO.: nol Ajm. in D.C. J01·840·97J3 

Inquiry 585. 

BAR CODE 

PRINT BAR CODES, BIG TEXT, LOGOS 
On EPSON, IBM, OKI dot matrbc or LaserJet. Desigl any fa· 
maU9ze oo ONE easy screen. 1-120 fields/label . 13 lexl sizes 
to 1" - readable al 50 tt. AIAG, MIL.STD, 2 at 5, 128, 
UPCIEAN, Code 39. File Input, FAST-$279. Logos, Product 
Symbols. Other menU·driven bar code programs from $49. 
30 day $ back. 

Worthington Data Solutions 
417-A Ingalls St. , Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

BAR CODE READERS 
From the manufacturer for PC/XT/AT, & PS/2. At­
taches as 2nd keyboard, reads as keyed data. Ex­
ternal or bus install. With steel wand-$399. Sup­
por11; All Novell! Kimtron, Link, Wyse, RS-232. Sup­
ports Alloy PC-TERM. Portables, Lasers, Badge. 

30 day $ back. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(800) 345.-4220 In CA: (408) 458-9938 

PRINT BAR CODES/BIG TEXT 

FROM YOUR PROGRAM 


Add bar codes and big graphics text to your program. 
Prinl from ANY MS-DOS language. Bar codes: UPC, 
EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot matrix 
text up to 'h". LaserJet up to 2". Font cartridges not 
required. $159-$239. 30 day SS back. 

Wor1hington Data Solutions 
417-A l"GD-ls: St., Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

COMPLETE LINE 
OF BAR CODE PRODUCTS 
• PrintBar II • PrintBar Softfonts 
• PrintBar I • CodeScan 2000 
FREE BROCHURES (916) 622-4640 

Bear Rock Software Co. 
6069 Enterpr ise Dr. Placer ville, CA 95667 

Inquiry 586. 



BAR CODE 

BAR CODE SOLUTIONS 
We make bar coding vefy easy with our complete line of 
readers. CU PC-Wand readers network, or work with your 
keyboard or terminal, or are carried around taking inventory, 
entering sales and clocking time. Our bar code label print­
ing soflware packages work with MS·DOS or PC-DOS and 
mostmatrixorlaser pr\n\ers. We also sen pre-printed labels. 
Our hardware can work with nearly every computer in the 
world. 

International Technologies & Systems Corp. 
635-C North Berry St., Brea, CA 92621 

(714) 990.1HO fAX: TIC 990-2503 TLX 6502.U(T.14 MCI 

Inquiry 587. 

BAR CODE MADE EASY 
PERCON~ E·Z·AEADER"' keyboard interfaces and multiuser 
AS-232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping Two ~ warranty. Bar code printing 
software available. Call for details on fast. accurate, ~data 
entry, Substantial reseller d scourts. 

PERCON® 

2190 W 11th St., Eugene. OR 97402 


(503) 344-1189 

Inquiry 588. = 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost 
effective data entry. Looks jus1 like keyboard da1al 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Tex1 printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 
15127 N,E. 24th, Suite333, Redmond, WA 98052 

206-451-8966 

DATA INPUT DEVICES 
8 a r Code & Magnetic Stripe Readers for microcomputers & 
terminals, Including IBM PSl2 & others, DEC, Macintosh, 
AT&T. ct Wyse, Wang . All readers connect on the keyboard 
cable & are transparent to all software. Low cost bar code 
prinl programs, magnetic encoders, & por!able readers are 
also available. GSA contract #GSOOKB7AGS5346. 

TPS Electronics 
4047 Transport, Palo Al1o, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
FAX: 415-85 6-3843 

Inquiry 589. 

BBS/PUBLIC DOMAIN 

MEDCOM INFO BBS 
(714) 996-6666 (213) 644-5580 


32 lines, 3/12/24, 8N1 

PC-Pursui1able (comple1e cos1 & signup info 

online). multi-user games, group chat, E-Mail & 

message boards, computer art, many SIGs, INFO­

MAT Magazine, downloadable software (191MB), 

con1rac1 & perm job lists, shopping mall, Calif. 

foreclosure info. FREE TRIAL. 
6312 E. Santa Ana Cyii Rd. #361, Anaheim, CA 92807 

Voice 4 996-7982 

Inquiry 590. 

450+ New Titles Added Each Month 
18+ Special Interest Forum message bases plus 
Real Time Conferencing_USA TODAY Decision­
Line News Service. Quarterly Newsletter & BBS 
System Users Guide. PC Pursuit Accessible. 780 
MB on line. Comple1e PC SIG library. VISA/MC 
9 Inc oming lines. FREE DEMO MODE 

(503) 761-8100 12/2400 N,8,1 

RANDOM ACCESS Information Network 
P.O. Box 16675, Portland OR 97216 

Inquiry 591. 

CAD/CAM 

PHOTO PLOTTING 
from your Smarlwork Edit file or any RS-274 Gerber 
Photo Plot file. Raster type Photoplolling supplied on 
.OrJ1" thick Kodak Ultraline film. Plot data accepted by 
modem, 51/4 ", 3'h '' MS-DOS format disks or 9 track mag 
tape. Gerber plot file 8"x10" plots start from $15.00. 

Call tor details. 

KE.PAO CIRCUIT SYSTEMS 
Fenton, MO 

1-800-325-387811-314-343-1630 in MO. 

Inquiry 592. 

P-CAD MOUSE 
Aquality mouse deslg_ned 10 run with 1he l'-C'<Osolt· 
ware. 11 requite$ ohe R5232C COM Pon for the con­
nection. No extomal M!Curil)' deW:e 6 needed any mae. 
Complete haldware and docurnenlation lor SS7S. Call 
or wrllB lor more &lll)rmatlon. Thiee years war"11lty, 
Ched<s, COO. V1SA. MC ar:cepted. 

UNITEK SYSTEM 
9228 Vancouver Drive, Sacramento, CA 95826 1 

(916) 962·6075 
P-CAD trademark of Personal CAD System, Inc. 

Inquiry 593. 

CASE 

FINITE STATE PROGRAM COMPILERS 
State programs develop quicker, run faster and use less 
memory than sequential programs. A few keystrokes can 
replace hundreds of instructions. The Compeditor, a CASE 
software development tool, forms source slate programs in : 
Ada, BASIC, C, FORTRAN and Pascal. FOR IBM DOS. 
Price $200 per. lang. (With Primer and Debugger) 
Sampler $50.00 (With all manuals & credit) 

AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (407) 295·0930 

Inquiry 594. 

JOINT APPLICATION DESIGN 
and PROTOTYPING WORKBENCH 

Developers! Reduce your costs and improve user 
satisfaction_ Give users a hands on feel for the 
system. Build a full working model of a system in 
just hours. PC-PROTO is easy 10 use, flexible, and 
wriles 1he documentalion for you. From $149. 

Kartech, Inc. (416) 656-2032 
165 PinEmOOd Ave., Toronto, Ontario, Canada M6C 2V6 

Inquiry 595. 

CD-ROM 
r ~~~C-D___ ~D~rl_v_e_s_&~-~ s~~~R_O_M Tltl-e-

l.ergest selec Ion for PC & Mee. 

Mlcrosol Programmers Library & Drive $995 

Compu er Library $695 • Public Domain S/W $99. 


Drives from $699. Hundreds of titles from $29. 

MCMSAIAM EX , Money-baek Guarantoo. 

Call or write for free 100 page c;ita109. 


Get It all from "The Bureau" 

Bureau of Electronic P-ubllshlna 
121 Norwood Ave., Upper Montclair, NJ 07043 

(21)1;\ 746-3031 

Inquiry 596. 

I 

t• 

..----------i'l
Government Databases on 


CD-RO Ms 

Detailed US databases available on 5 CD-ROMs: 
Economics, Labor. Agriculture, Consumers, and Food . 
Soon: Health, Business, lax, Energy and more. Includes 
software to make tables, DIF or ASCII. $65 each, MS­
DOS req. CD-ROM publishing services available. 

Hopkins Technology 
421 Hazel Lane, Hopkins, MN 55343 l 

(612) 931-9376 CIS 74017,614 ~ 

Inquiry 597. 

COMMUNICATIONS 

NEWI FAST! AFFORDABLE! 
The LSPC SEAIAU2 ls a dual channel, multi·protocol, asyn­
chronous serial interface tor the PC/AT. The max data rate 
is 400 Kbps externally clocked. Typical applications are high 
speed data acquisition, SDLCIHDLC communications with 
mainframes, protocol conversion, and LANs. Get fai;I, flexi­
ble performance at a low cost of $245. CALL OR WRITE 
NOW! 

Computer Modules, Inc. 
2348 C Walsh Avenue, Santa Clara, CA 95051 

(408) 496-1881 Fax: (408) 496 -1886 

Inquiry 598. 

Bi-Directional File X-fers 
Multi-Com telecommunications program oflers the following .. 
• SimultanBous Dc;w.rnloading/Uploading 
• Send/Receive Console Messages During File Transfers 
• 100% Line Utilization During Mulli·Fite Transfe1s 
• Uses Full Duplex ADLC Protocol 
• More Efficient Than Xmodem, Kermit. etc. 
• Saves Time and Cuts Connec\ Costs 
Information & 5v.'' Demo Disk .. . .$5.00 + $3 sJh 
Program Pkg., 311z· & sv~ • disks, manual . . . $49.95 + S4 s/h 

Multlplex Systems (412) 276-3374 24 hrs. 
P.O. Box 16174, Pittsburgh, PA 15242 

Inquiry 599. 

FAX MACHINES $395 
MURATA FAX M1n200nsoo . - - .$695/CALL 
SHARP FD300/420 . . . ...... . . . . $1095/1295 
SHARP F0220/550 . • • , . . SCALL Low Price 
RICOH 10/20 . _,. • _. .SCALL/1595 
SANYO SF100/SF200 . . , .. _.$995/1195 
CANON 20 (100)18 . . ... . . $1075/CALL 
TOSHIBA Laptop Computers . . ...$759 & up 
~prices VISA/MC 2% COD 2% restock 20% 

TELEPHONE PRODUCT CENTER 

12603 Hoowr St., Garden Grove, CA 92641 


800.444·3199 


Inquiry 600. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 

SAFEWARE provides full replacement of hardware, 
media and purchased software. As little as $39 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does i1 alt. Call 8 am-10 pm ET. (Sat. 9 10 5) 

TOLL FREE 1-800-848-3469 
(Local 614-262·0559) 

SAFEWARE, The Insuranc e Agency Inc. 

Inquiry 601. 

COMPUTER SOFTWARE 

'C' DOCUMENTATION TOOLS 
• C..cALL S39 Creates graphic·lree of cal1erlcalled structures. and 

files-vs·procedure table·of·contents 
• C·HDR $39 Createslinse1tslupdates headers for each procedure 

showing caller/called and identifl&l's 
• C·UST $29 l ist. action-diagram. reformat programs 
• C-REF $29 Local/global/parameter cross reference 
• SPECIAL $99 All 4 plus Integrated C-DOC version 

SOFTWA,RE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT Canada L5N-4M1 

(416) 858·4466 

Inquiry 602. 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS 

Universal Linker, Librarian 


Targets for 36 Microprocessors 

Hosts: PC/MS DOS, m icro VAX, VAX 8000 


Developed and supported at: 


ENEF1rEC, INC. 
BOX 1312, Lansdale, PA 19446 

215-362-0 9 66 MCNISA 

Inquiry 603. 
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CROSS ASSEMBLERS 

Professional Series 
PseudoCode releases it's PseudoSam Professional 
Serles of cross assemblers. Most popular processors. 
Macros, Conditional Assembly, and Include Files. Vir· 
tually unlimited size. For IBM PC's, MS-DOS 2.0 or 
geater. With manual for $35.00. Each addrtional $20.00. 
(t.'I res. 4% tax). Shipping $5, Canada $10, Foreign $15. 
Visa/MC. (Dealer Inquiries Welcome). 

Kore 
6910 Patterson, Caledonia, Ml 49316 

616-791-9333 

Inquiry 604. 

CROSS ASSEMBLERS 
Macros, PC Compatible, Relocatable, Condi· 

tionals, Fast, Reliable . . ..•. ..... from $150 


also: Disassemblers 

EPROM Programmer Board 


MICROCOMPUTER TOOLS CO. 

Phone (800) 443-0n9 


In CA (415) 825-4200 

912 Hastings Dr., Concord, CA 94518 


Inquiry 605. 

680XO Cross Assemblers 
Now, iriexpensiY& QI.Ill~ 0000 CIOS3 .A.ssemblerl lhet use )OUr IBM PC or 
~All~ irduOO 8ltensMI listing laci'itie:s. upkl 32 char labets, 
sorted~ catim. INCWOE files, OOH nenWS. ORG, CX::. OS. EOU. ~ 
other directi\195 (EDL'8'11 ~ROS), prit1ed manuats.. ~ wrWts Ollri.llB S. 
'8CO<ds. lilkr.g~o'6aleeithet"Stecord9or~modules,and 
irdudea linksrwhich creates:~O<blnwyOlttpJlfiles.NolcopJpn>­
tected. Minimum requiremenls 819 320K, DOS 2.XX, & 1'6Y, • DSOO. 

Ba* ~Q-.$49.95 Unking~10--•.95 
Bast: 6M20--$09ll5 Basic 680:me881--$129 

Ol6dcs. V1SA..MCaa:tJf:la1. AW~ +6%$1!Jesm. NoPO~orl'OOS, 

- RAVEN Computer Systems 
Box 12116, SI. Paul, MN 55112 (612) 636-0365 

Inquiry 606. 

6800-Famlly Development Software 
Combine our software and your PC !or a powerful develop­
ment system for the Motorola 6800, 6801, 6809. and 6SHC11. 
Our C Compilers feature a complete implementation (ex­
cluding bit fields) of the language as described by K&R and 
yield 30-70% shoner code than other compilers. Our 
Motorola-compatible Assemblers feature macros and condi­
tional assembly. Linker and Terminal Emulator Included. 

Wlntek Corporation 
1801 South St., Lala ette, IN 47904 

(800) 742-6809 or (317) 742-8428 

Inquiry 607. 

ZBOIHD64180 
Cross assemblers run on PC and are compati­
ble with Microsoft MBO/l.80. $195.00 for 
assembler and linker. We have CP/M emulator 
cards for PC. Up to 12.5 mhz ZBO clock speed, 
starting at $249.95! Also ZBO/HD64180 C 
compilers. 

Z-World 
1m Picasso Ave., Davis, CA 95616 (916) 753.3n2 

Inquiry 608. 


DAT A CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
Mora than just a straight dump or ASCII transfer! 

Word Proceaalng, DBMS, and Spreadsheet data on Disks 

~aI=~!:'~11'::1~M1::'.yot~~c'!~~~~sp~~~~~~ 
Typesetters, and Electronic Publlahing systems. 


IBM PS/2 & Macintosh supported 

#1 in the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, L.cs Angeles, CA 90010 

(213) 387-4477 1-800-825-8251 
Inquiry 609. 
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DATA CONVERSION 

CONVERT 
W-2's AND 1099's 


10 MAGNETIC MEDIA 

FOR IRS 


FROM Wt PEA REOOAO 

APPROVED SERVICE BUREAU 


DataCopy Service of Texas 
3306 W. Walnut #400, Garland, Texas 75042 

(214) 272-7751 

Inquiry 610. 

DATABASE MGMT SYSTEMS 

FREE TRIAL dBASE Ill CLON!! 
"1on1 ls a programmable relational DBMS . .. The menu 
mode Is a fancier and more complete version of DBases's 
assistant mode... 1 on 1 "" 311 is a great deal for those who 
would be glad to have a dBASE Ill PLUS clone" 

** PC MAGAZINE 5N7/88 •• 
Free 30 day trial full program USA only or Buy now get free 
upgrade. Money back guarantee $69 + $5. SIH chlc!Amex. 
CAN +$4. Other +$10. Cal or write: 

1 on 1 Computer Solutions 
26 Finchwood Or., Trumbull, Cf 06611 203-375-0914 

dB.ASE Ill ls a trademark of Ashton.:fATE 

Inquiry 611. 


DATA/DISK CONVERSION 


QUALITY CONVERSIONS 
• Disk • Scanning • Tape 

"TYPEWRITTEN $.33 per page to ASC II 

"TYPESET 6-24 point Low Rates 


rwP !'«mats available) 

IMAGES 


Logos/Line Art/Glossies 


1st Run Computer Services Inc. 
1261 Broadway, Suite 508. New York, NY 10001 

(212) n9-osoo 

Inquiry 612. 

Get the Expertise You Need! 
Disk/Disk • Tape/Disk • OCR 

CM!r 1,000 lormlllS! 3'k. 51'•. or 8 Inch (flsk!!; 9 track 
onag tape; 10"M0.Be<r>O\Acartndge. Oa!a base and 
word prOC8SSOr translation Speclaisls I~ Govem· 
mefilt Security Oata. Cail for lreei c:onsulla11on. 

Computer Conversions, Inc. 
9580 Black Mtn. Ad.. Ste J, San Diego. CA 92126 

(619) 693-1697 

Inquiry 613. 

DISK CONVERSIONS 
Media transfer too r from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WP, WS, 
MS/WAD, DW4, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6:\19 

Inquiry 614. 

;.....~~~~~~~~~~~~~.......; ~ 


DISK & TAPE CONVERSIONS 

AUTOMATICALLY 


SAVE TIME AND MONEY 
Over 1000 formats from Mini, Micro Mainframe, Word Pro­
cessors, & Typesetters. 

TAPE Conversions as low as $23.00 MB 

DISK Conversions as low as $15.00 per Disk 


Call or wrile TOOAY for a cost saving quotation. 


CREATIVE DATA SERVICES 
1210 W. l..allm@rAw., Carnpboll, CA 95009 

(408) 866-6080 

Inquiry 615. 

DAT A/DISK CONVERSION 

DISK INTERCHANGE 

SERVICE COMPANY 


DISC spedal&os in tran•ferrlng tiles belwaon lneom­
pmlbl• disk 1bmtm, 1111d between dis~ Md 9-lnick lope. 

• Dedicated Word Processors 
• Mini, Micro & Mainframe Cof'!'lputers 
• 9-Track Tape (800. 1600 an·a 6250 BPI) 
• MSDOS, CP/M, UNIX, DOS, PRODOS, TSX+, RT-11 

2 Park Drive • Westford, MA 01886 

(5081 692-0050 
Inquiry 616. 

MAG TAPE• • Disk 

Disk• •Disk 


•We are PC & MAC experts 
• Lowest prices guaranteed 
•All PC 's, MAC's, micfos, mlnis & malnltames 


supponed. 


Integrated Data Service 
5439 Seneca Place, Simi Valley, CA 93063 

(805) 584-0023 
_! I 

Inquiry 617. 

IBM PC •to• HP 
FILE COPY 

BM PC to HP File Cop aUows IBM PCs, PS/2, com· 
patibles to read, write files written by Howlett Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer custom 
..,rk using our file oopy utilities and program translators. 
Call for eslimale, catalog, data sheet. 

Oswego Software 
507 Nor1h Adams St. 
Oswego, Illinois 60543 

312/554-3567 
Fax 3121554·3573 

Telex 858-757 

Inquiry 618. 

CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
1000 formats including 3W: sw: 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan· 

1 

ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 

Buffalo Grove, IL 60089 1312) 459-6010 

Inquiry 619. 

DEMOS/TUTORIALS 

1 
" INSTANT REPLAY Ill 

Build Demos. lUtDrial$. ~~ Musoe;
IIf"Tlt!ted KDybolld Macros. MCI Manu S)Sams. loeludes 

Sc:teen Makec. l<eproke'Tlme ~ditor; Proonwn """""""'· 
and Arima~ Aecll GtlJIJI Revi...s! Simply lhe BES1 Not! 
""I'>' ,pn:ecied. Nb roY.allies. 60 day satlsiaclloo mo1,.ly 
bad< gLttlLIBM and Compalh $149,96 U..S.OhklCt Ord.°""° Olsk<ltiD $,500 

NOSTRADAMUS, INC. 

31&1 Soulh Vall~ Street "(ste 252) 


Salt Lake Cit , Utah 84109 (801) 487-9662 


Inquiry 620. 

DISASSEMBLERS 

SOFT·X·PLORE 
See "BYTE's May '88 issue pg. 78". Disassemble 500 
kb (')program at 10,000/min. (•)in any file, ROM/RAM 
memory up to 80386 instruction set("). SOFT-X-plore: 
• is for MS/DOS 2.0+ 5)'01.ems 
• uses 20 algorithms and seven passes (*) 
• only $129.95 plus S&H w/30 day guarantee. 

1:> order call (BOO) 446·4656 or info(203) 560-0236 
or write: RJSWANTEK INC. 


178 Brookside Rd., Newington CT 06111 

* best on the market MC/VISA accepted 

Inquiry 621. 

http:MBO/l.80
http:Unking~10--�.95
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DISKETTES . ENTERTAINMENTDISK COMPATIBILITY 

IBM PC's USE Mac DISKS 
M • tchMaker lets ycu plug arry Macintosh aattet· 
nn111opP'I d r""' Into an IBM PC. Hall size card and 
SOl1Ware !&ts )00 copy IC/from, view dlrecwy, in­
itialize, or delete ti les on th.o Mee dlsketts. Works 
with PCs, >m, ~ aoa cornpa!ibles. The eesy IY<IY 
10 "'°""' lnlwma.tionl 

$149.00 Visa/MC/COD/Chk. 

Micro Solutions Computer Products 
132 w. Lincoln Hwy., DeKalb. IL 60115 a1sn 56·3411 

Inquiry 622. 

DISK DRIVES ' 

PS/2 DRIVES FOR PC's AT's 
CompatiKil/PC . . . . . .. .$309 
CornpatiKil/AT ...... $250 

Built -in 11oppy controllers-no problem. 

Suppons muldplo dllves and lormats. Lots your 

COl'nf)Uter Ii$& I BM PS/2 1.4M diskettes plt1S morel 

Call tor fu11 h&r Information or to place an order_ 


VISA/MC/COD/CHECK. 

Micro Solutions Computer Products 
132 W. Lincoln Hwy.. DeKalb. IL 60115 815n56·3411 

Inquiry 623. 

DISK DUPE EQUIPMENT ­

DO YOUR OWN DUPLICATION 
Copy 10,000 or only 10 .. . . . in as Ii tie as 15 
seconds each with 1amous Mountain Duplica­
tion equipment at the very best prices!! See us 
1or all al your duplication equipment needs 
from Disks to Drives to Duplicators. 

SYSTEMS SUPPORT DATA 
223 North Royal Avenue, Front Royal , VA 22630 

1·800-231-4355 

Inquiry 624. 


DISK DUPLICATION 


CHEAP DISKS!!! 
AlthouJh this headline may not convey 

quality ..... our 3V2'' floppy disks dol 


100% Certified 

720k only 9H 


1.44 MEG only $2.60 

SYSTEMS SUPPORT DATA 

223 North Royal Avenue, Front Royal, VA 22630 
1-800·231-4355 

Inquiry 628. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 
• One Stop $hoppl119 • Technlca.J Su,ppon 
• Custom Packaging • Drop Shipping 
• Copy Protedlon • Fast Tu rnerol.lnd 

• Com petitlve Pricing 

SATISFACTION GUARANTEED 
800-222-0490 	 NJ 201-462-7628 

MEGASoft 
PJ1 Box 110, Fmeho~. NJ ama See our ads on page 411. 

Inquiry 629. 

SOFTWARE KIT PACKAGING 
OEM suppliert a one a f the world's largest com­
puter companies olfers quality packaging 1or 
your computer products. Quality products 
re11ecting your companies image is our highest 
priority. Ask about PR EFORMATIED DISKET­
TES for R&D. Call or write. 

UNISPEC CORPORATION 
4845 Transit Road Onit K·S. Depew, NY 14043 

(716) 633-2810 Fax (716) 633-2813 

Inquiry 630. 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 
- Build B.E.RJ: © the Basic Educational Robot Trainer 
- Featured in BYTE April & May I rI1 
- Even a child can program this talking Robot. built 

from off·the·Shelf componenls 
- Minimum Kit $50.00 U.S. 
- Complete Kit $180.00 U.S. I 
- +10% S/H VISA welcomed 
- For further information write to: 

GoCo Dist. 
Suile800, 1146 H"1>1<)()oJ St., Vancouw1-, ac.Canada V6E 3V1 


VISA ordeni only: 604-68~0595 


Inquiry 631. 

ENTERTAINMENT 

* * * EGA Chess * * * 
• " Challenging"... "Relentless"...-PC Mag 
• Fully Animated High Resolution Graphics 
• Solves Mate In 7 . ..On Screen Clock 
• Huge Opening Book .. .Select I.ever 
• Save/Restart/Print Your Own Games 
• Requires 256K EGA/VGA 5.25" disk 
• $34.95 ($5,00 tor Demo) 

CUBE Microsystems 
P.O. Box 26064, Overland Park, KS 68225 

(913) 649-6747 VISA/MC _j 

Inquiry 632. 

NEMESIS"' Go Maste 
Go, a game of strategic elegance, has been a way of 
life in the Orient for a.ter tcx..r thousand years. Many con­
sider Go to be the secret of the Japanese business­
man's success. 'While chess is a game of war, Go is 
a g ame of market share" [President of Nikko Hotels]. 

"If you are Interested In Go, buy this program." 
Game of the Month J. Pournelle BYTE 7181 

Toyogo, Inc. The Leader in Computer Go. 
76 Bedlord SI. #34-Y, Lexington, MA 0217~ , (617) 66\·0486 

Inquiry 633. 

:::i 

in 
1u 

BEAT THE LOTTERY 
$5 Demo Disk or Gall Howard's 
Smart Luck Computer Advantage~ for your 
favorite Lotto game. (Please specily.) 

FREE... with your Demo disk order. .. Gall 

Howard's 64-page Pocket Gulde to Lottery Win­

ning Whee/Ing Systems. Send check or money 

order for $5 1or 5Y4 n ($6 1or 31k ") demo disk to: 


Smart Luck Computer Systems 

Dept. B·5, P.Q Box 1519, White Plains, NY 10602 


Inquiry 634. 

' FLOW CHARTS 

FLOW CHARTING 11+ HELPS YOU! 
Precise flowcharting ls fast and simple with Flow Charting 
II+. Draw, edit and print perfectcharts: bold and normal fonts, 
26 shapes-95 sizes; fast ent1y of arrows, bypasses & con· 
nectars; Fast Insert Line; shrink screen displays 20().column 
chart; 40 column edit screen for detail work, much morel 

PATTON & PATTON 
81 Great Oaks Blvd .. San Jose, CA 95119 

1-800-525-0082 (Outside CA) 
408-629-5376 (CA/lnt'I) 

11 

Inquiry 635. 

STRUCTURED FLOW CHART 
/'ISCl!art eteates Nassi-Shr\elderman (str\Jet\lt&d) 
fkM>chans from a simple POL. Keywords daflne 
struetu res & te•I s1ri119s appear in tfie chart. Easy 
to crerue, .....en easier to ruvisel ~atic cllart siz· 
Ing, text oentE)ring. 'lrl!nslators l1om many 
langua9as awllable, For Mac and IBM PC­

S I LTRONIX, INC. 
P.O. Box 62544, San Diego, CA 92136 

1·800-637-4888 
Inquiry 636. 

HARDWARE 

DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the Tl 
TMS32010 and TMS320C25. Designed IOI applications 
in communications, instrumentation, speech, and 
numeric processing. Offered wtth 12 btt 80 KHz AID and 
DIA and continuous data acquisition & playback option. 
$650 and up. 

DALANCO SPRY 
89 Westland /We., Rochester, NY 14618 

(716) 2 44-6007 

Inquiry 637. 

CHIP CHECKER 
• 74/54 TTL + CMOS • 8000 Nat. + Signetics 
• 14/4000 CMOS • 9000 TTL 
• 14-24 Pin Chips • .3n + .6n IC widths 

Tests/Identifies over 650 digital chips with ANY type 
of output in seconds. Also test&: popular RAM chips. IBM 
compatible version $259. C128 + C64 version $159. 

DUNE SYSTEMS 
2603 Willa Dr., St. Joseph, Ml 49085 

(616) 983-2352 

Inquiry 638. 

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has optimum features for monitor + control applications: 
16 Chan AID • 4 RS232/422 Pono • 48 P1og 1/0 Lines 
• B Opto INs • B HiDrive OUTs • 4 Timers • Watchdog 
• 104K Memory • 5.25 x 8.0 Options: Resident FORTH 
OS with Target Compiler. Editor, Assembler, + Auto 
Load/Sta1t; 5 MHz 8085 • 4 Chan Cl'A • Battery Backed 
Clock/RAM • Networking • PC Support. 
E.PAC 1000+ $249.00 E.PAC 2000+ $449.00 

EMAC INC. 
P.O. Box 2042. Carbondale IL 62902 (618) 529·4525 

Inquiry 639. 
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WE COPY YOUR DISKS FOR LESS 
• Specializing in duplicating disks provided by the customer 
• 3112.. or SY•" 
• SY•" PRICES - 22 cents 10 30 cents a disk!t! 
• 31/2" PRICES - 35 cents to 50 cents a di$k'" 
• Bad disks re1urned 
• Fast turnaround 
• Yoo choose the quality al the disk, wel duplicate them!! 
• We can he\p with labels. sleeves. prinling - just ask! 
• No hiiddelJ costs 

DISK-0-DATA 
366 Massachusetts Ave . Suite 303. Arlington. MA 02t74 

800·848·8408 617·646-6703 

Inquiry 625. 

SOFTWARE PRODUCTION 
• Disk duplication • Warehousing 
• All lorm!ll!; • Drop shipping 
• 	 EVERLOCK copy • Fulfillment 

protection • 48-hour delivery 
• Label/sleeve prin ting • Consultation & 
• 	 Full packaging guidance 


services Star-Byte, Inc. 

713 W. Main SI., Lansdale, PA 19446 

215·368·1200 800·243-1515 

Inquiry 626. 

I 


DUPLICATION IS THE SINCEREST FORM OF FLATTERY 

Let us Flatter you!!! See us for all disk 
duplication needs. 10 disks to 100,000 and 
more All formats-All systems. Best 
prices-Our own in-house printing of 
documentation-labels-sleeves. 

SYSTEMS SUPPORT DATA 
223 North Royal Avenue, Front Royal, VA 22630 

1-800-231-4355 

Inquiry 627. 

I 
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HARDWARE 

FREE CATALOG 
Prococt your c:omplller ~, rmm blact-ou~ brown· 
outs, oUdk>Mdoo hash ond su<gesl Complme line DI 117.11 
cost Em•rpM<y ""'-"'Supply unltJ, Uott Coodlllonefll 
anil Surge Suppre$3015 P«M>"' deme.ge and loss al 
valuable data P«weni el'fOIS, mll!Unctions Md falso 
prllllOWll Send 'for fTIOnO)' savl119 caialog today. 

INDUS-TOOL I'
730 w. Lake St, Chicago, 1L 60606 

Phone 312-648-2191 

Inquiry 640. 

Rack-Mounted AT 286 or 386 
lnduslrial, Med~Tech, Laboratory and Comm. needs 

0 Intel 80286 or 80386 CPU daughter card 0 Passive back 
plane (8·10 expansion slots) 0 Fils standard 19" rack 0 Heavy· 
c:lrty dual fans 0 Oean ar filter 0 High-speed. high-quality hard 
disk available 0 Slide-mounted CPU chassis for easy 
maintenance access 0 Power supply up to 360 Watts. FOf 
detaUs and prices, Contact: 

(516) 589-8666 
International 


Telecommunications Services 

In quiry 641 . 

LATEST AWARD BIOS 
PC/XT " 286 • 386 


I Support For: 

• Enhanced Keyboards 
• EGA & VGA GraphicsI • 3.5" Floppies & More. ..

I .IAuthorized AWARD Distributor 
1llPCall 1·800·423·3400 

KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 

Inquiry 642. 

Apple • S ervice Parts 

• Accessories • Systems • 


BUY * SELL * TRADE 


PRE-OWNED Electronlcs, Inc. 


30 Clematis Avenue, Waltham, MA 02154 

800-274-5343 FAX 617-891-3556 

Serlllce Centers and Dealers welcome 

nquiry 643. 

HARDWARE/COPROCESSOR 

SCIFOX"'PARALLEL COPROCESSOR 
PC/XlWIJBS prug·!il board wl!l'I For111 soitware. 1D 
MIPS operation, up to 54l MIPS burnt. 64K to 1M 
b)l'!e memory. USIJS Harris RTX 2000• lllSC 
t ealtfm o CPU with I-cycle mulliply, I.cycle 
14-priority interrupis. twO 256-wotd stacl<S, ll'lree 
16-bll !lme1/counters, 16-blt IJo bus. rdeal '°' real· 
time control, signal and imege p1oeasslng and 
mult1plo beard opell!Uon. From $1 ,995. 

SILICON COMPOSERS, INC. (415) 322·8763 
210 California Ave., Suite K, Palo Alto, CA 94306 

Inquiry 644. 

INVENTORY MANAGEMENT 

STOCK-MASTER 4.0 
Commercial grade Inventory management 

software at micro prices. 
• Supports all 12 	 •Stock Status Repor1ing 


transaclion types • .Activity History Analysis 

• Trend Analysis • Bill of Materials 
• Quality Control • Purchase Order Writing 
• Mult iple Locations • Order Entry 
• Purchase Order Tracking • Material Requirements 
•Open Order Reporting •On Line Inquiry 
• Serial/Lot # Tracking 

Applied Micro Business Systems, Inc. 
1n-F Riveraide Ave., Newport Beach, CA 92663 714-759-0582 

Inquiry 645. 
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LANS 

Ale you abcul to •perid thousand$ of dollar'$ lor 

Novell or 3-COM? 
The Invisible Network does the same thing, but costs only 
$249 per machine. True NETBIOS-compatible LOcal Area Net­
work with high·speed 1.8 Mbps interlace cards, cables, and 
af/ networking soltware. Works great with Mulli·user dBPSE. 
Clipper, OuickSil...er, FoxBASE+, and all other file-sharing and 
multi-user soltware. 

Database Specialties (415) 652-3630 
P.O. Box 2975, Oakland, CA 94618 

-

LAPTOP COMPUTERS 

LAPTOP SPECIALS 
Toshiba • Zenith • NEC • O\TAVUE • SHARP • 
NEW! Hard drives available for Tandy 1400 LT & 
Toshiba 1100+ • AFFORDABLE 5y," or 3'h'' 
DRIVE UNITS for LAPTOPS & DESKTOPS • 
DICONIX PAINTERS • 768 card for T1000 • 2400 
BAUD MODEMS !or Laptops • Fast reliable and 
friendly service. For LaN Pricing call 

COMPUTER OPTIONS UNLIMITED 
201·469-7678 (7 Days, 9 am-10 pm Eastern time) 

nquiry 646. 

2 PC - FILE TRANSFER UTILITY 
2 PC : Comects any two PC's for file transfer and communication. 
Featu1es • 115.200baudtransfer rate • directory trees • chat mode 
• file tagging/viawingldeletion • print facity • l..riwrsal cable • free 
ca.tie wiring diagram (so you can ''rol yax own" cable!) • 3 1,~" 
& SY•" disks. Complete - $55 (List: $80}, w/o cat>Je - $45. 2PC 
Lite: lass Expensive, Works Great! Complete · $40 (List: $50), 
w/ocable · $30. AJ-11 cables optional. B~h programs haw43-line 
mode. 

Cables sold separately: ser/par, kbd, mon, & others 

Thompson Computing, SIIlF N. 'kntu Parle Road, 
Suite 306, Newbury Park, CA 91320, (805) 498-7653. 
VISA/MC add 4%. $3.50 SIH. 

Inquiry 647. 

LAP-LINK 
The ultimale solution for linking laptop computer with any IBM 
a>mpalible desktop PC. 115, 200 baud transfer ~r than 
any other product available. No installation necessary, easy to 
use split screen design Includes incredible "uniwrsal cable" 
that connects any two computers. Transfer entire disks laster 
than a DOS COP'/ command! Only $129.95 including uniwrsal 
cable and bcjh Jw• and 51/•" cisks. "B1idge" CM'fler'S can trade 
il for only $89.95 wlo cable. 

Travellng Software, Inc. 
18702 North Creek Parkway, Bothell WA 98011 

1-800-343-8080 (2061 483-8088 

Inquiry 648. 

MEMORY CHIPS 

MEMORY CHIPS 
4125&15-12·10 .. .. Call 51000 (1 Meg).. .. . Call 
4164·15 . .Call 51258 for Compaq 386 . Cati 
4164·12 .. ... Call 8067-3-2 . . Call 
41t28 Pggy Bad< lo< /fJ . .Call 90287-6·6·10 . • . . . . Call 
41464·12 (64Kx4) .. Call 60387 . . Call 
414256 (256Kx4) . .. .. . . Call NEC.V.21Hl • . . Call 
2764,2712B,27256,27512 . • Call Mouse.. . Call 

Prfces subject ro change 

ESSKAY 718-353-3353 
Inquiry 649. 

MONITOR INTERFACE 

DRIVE MULTIPLE MONITORS 
with one PC using our VOPEX video port ex­
panders. Featuring no loss of resolution or color, 
presentations are more dramatic. We have a 
VOPEX for PC, PS/2, MAC II & workstations. Units 
are available from 2 to 10 output ports. 

NETWORK TECHNOLOGIES INC. 
SOO·RGB·TECH or 216·543·1646 MC/VISA/AMEX 

19145 Elizabeth St., Aurora. OH 44202 

Inquiry 6 5 0 . 

PC BOARDS 

P-C-B ARTWORK MADE EASY! 
Create and Revise Prlnted-Clrcult~Artwork 

on your IBM or Compet!b!e 
• Help Screens • Dip & Sip Library 

• Printer and Plotter Artwork • Supports Mice 
• Auto·Aouter available • ICON Menus 

Requirements: IBM or Compatible PC, 384K RAM, DOS 
3.0 or later. PCBoards: $99.00 DEMO: $10.00 

PCBoards 
2110 14th Ave. South, Birmingham, AL 35205 

!ZHl 933·1122 

I n q u iry 651 . 

80 programs for IBM PC 
Games, quizzes, trivia, utilities, antiviral, pro­
gramming techniques, how to use DOS and 
BIOS. All in super fast assembly language. In · 
eludes source code and software license. 
DIS K1- 360K $5 720K $6 Book-$18 

Zipfast electronics 
Box 12238, Lexington, KY 40581·2238 

Inquiry 6 5 2. 

POETRY PROCESSOR 

nomambe,.. POETRY PROCESSINGsYTE 2186"" 221-2287 
Michael Newman's POETRY PROCESSOR, is now available for 
IBM PC's& compats. Includes text editor, form edtOf & templates, 
25~r~ng dictionary, aiJlOm3'ed melrical scansion, rfttme 
check, user "Instant Anthology" network . . $89.95 
"Sho\Jd delight anyone who k1les words... Justifiesa recom­
mendation ... " Peter H.. Lewis, N)'. Times .. . "dcmnrigh! 
user-sumptuous." Washington Post 
Call 201-525·2122 fordetails on orderingPOETRY PACKAGE-also incl. 
N.E.R.O. a stantfrn- rtiyine diet $59.95 &ORPHEUS A-8-C a poe1~ 
tutorial $49.95 at ~lal XMAS dltc0unt. Or and ck or mlo to: 

Mlchael Newman 

clo The Paris Review, 541 E. 72nd St. , NYC, NY 10021 


PROGRAM SUBCONTRACT 

In a Time Jam? 
Let us do your software w ork in T P ascal or 
TC or M/S C. Guaranteed fast turn, lcm price 
and satisfaction. To your specs or we'll 
design t oo! 

Automated Software 
3239 Mill Run, Raleigh, NC 27612 

800-227-7681 or 919-782-9045 

Inqu iry 6 5 3 . 

PROGRAMMERS TOOLS 

TURBO SCREEN MASTER 
Produce data enlry screens and help windows for Turbo 
Pascal and Turbo C. Menu-driven, context sensitive help, 
configurable edit commands, flexible data validity 
checking, colors, IBM-PC graphics Gharacters. 
Generates Pascal and C source code. Only $69.95 plus 
$3.00 S&H. WA residents add 7.8%. 

BLUE BRIDGE SOFTWARE 
I 1 

Kennewick, WA 99336 
7401 W. Canal Drive, Suite 343 

(509) 627·6729 

Inquiry 6 5 4. 

TLIB™ 4.1 Version Control 
"TLIB" is a great system" - PC Tech Joumsl 3/88. 
Full-featured configuralion mgmt for software profes­
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check-in/out looks, 
revision merge, branching, more. Mainframe deltas for 
Pensophlc, ADA, IBM, Unisys, MS-DOS. $99.95, or 
5-station LAN $299.95 + shipping 

BURTON SYSTEMS SOFTWARE 
P.O. Box 4156, Cary, NC 275t9 (919) 856-0475 

nquiry 655. 
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PROGRAMMERS TOOLS PUBLIC DOMAIN PROGRAMMERS TOOLS 

FORTRAN NAMELIST EMULATOR 
NAMLST"' subroutine library provides Fortran programmers 
with an emulation of NAMELIST and associated read and 
wrile routines. Supports For1ran n data types, 31 character 
names, control of output line length, tab stops, paging, plus 
features not found in compilers with NAMELIST statements. 
Popular Fo1tran 77 compilers. Literature available. Price 
$150. 

Data Ready 
464 7 T Highway 280 E- Suite 150, Birmingham, AL 35242 

(205) 991-6381 

Inquiry 656. 

Programmer's Calculator 
See " What's New" pg. 78, BYTE Nov. 
1986. Memory resident & stand alone. 
Rasulls ir.i BlN, OCT, DEC & HEX 
simultaneously. Fulfy customl.:ablel Tutorial 
and thorough documentation . S29.95 

Falk Data Systems 
5322 Rockwood Ct., El Paso, TX 7gg32 

(915) 584-7670 
_I 

Inquiry 657. 

DEVELOPMENT 

TOOLS 


Professional Programmers Extender: Standard 
Mac interface, lists, printing, graphics, tiling. Ex­
tender GraphPac: Quality color graphs. Line, bar, 
semi-log, customizable symbols. 

INVENTION Software I 
(313) 996-8108 

Inquiry 658. 

TURBO PLUS $149.95 
Programming tools for Turbo Pascal 5.0 Screen Painter, 


Code Generator, 110 Fields, Dynamic Menus, 


Programming Unit Ubraries, Sample Programs, 


280 Page Illustrated Manual. 60 Day Satisfaction 

Guarantee! Brochures & Demo Diskettes avail. 


Highly Favorable Reviews/ IBM & Compatibles. 


Nostradamus Inc. 
3191 South Valley St. (Suite 252) Sall Lake City, UT 84109 

(801) 487-9662 

Inquiry 659. 

Get INSIDE! 
INSIDE! is a powerful software performance analysis 
tool for popular PC compilers. INSIDE! measures the 
execution time of every function or procedure with 
microsecond accuracy or computes how often each 
source line is executed. Simply compile your applica­
tion and INSIDE! does the rest. $75. VISA/MC/COD 

Paradigm Systems Inc. 
P.O. B·ex 152, Milford, MA 01757 

(800) 537-5043 In MA: (508) 478-0499 

Inquiry 660. 

Modula-2 DBMS: $39 
ModBase 2.0 is a B-Tree file manager that uses Ashton 
Tale's dBase Ill data file formal. New version is four times 
faster than previous release and includes all new manual, 
plus advanced features such as automatic index file 
maintenance. ForJPI, Logitech, Stony Brook, FST compilers. 
$39 price includes all source code . Ask about our screen, 
graphics, EMS, engineering, Btrieve and Netware support 
libraries. too. MCNfSAJ AMEXIPOICOD. 

4536 SE 50th, Portland. OR 97206 
(503) 777·8844; FAX: (503) 777·0934PMI 

Inquiry 661. 

FREE BUYER'S GUIDE 
Programmer's Connection is an independent dealer repre­
senting more than 300 manufacture1s with over 800 software 
prod.Jets f0< IBM personal computers and compatibles. We 
have serviced the professional programmer since 1984 by 
offering sound advice and low prices. Call or write loday to 
receive your FREE comprehensive Buyer's Guide. 

Programmer's Connection US 800-336·1166 
7249 Whipple Ave. NW Canada 800-225-1166 
North Canton, OH 44720 International 216-494-3781 

Inquiry 662. 

DISASSEMBLERS 

MPU OBJECT CODE on your PC 


Relocatable, symbolic disassemblers arenow available 
for the Motorola, Intel, RCA, Tl, Rockwell, & Zilog 
micros! Automatic label generation, assembly capability 
and much more. Call and ask for what you need. 

RELMS"' 
P.O. Box 6719, San Jose, CA gs150 

(408) 356-1210 
TWX g10·379-0014 (800) 448-4880 

Inquiry 663. 

Copyright your software with: 
"Copyrig ht-it® " 

Runs on IBM PC, XT, AT, ' 
and compatibles. 

Send $25 check to: 

synthetic intelligence ™ 
New York 286 Fifth Ave. #707, NY 10001 

Inquiry 664. 


PUBLIC DOMAIN 


OUTSTANDING IBM SOFTWARE 
ONLY $2.75/DISK OR LESS 


Our collection contains the latest versions of the Best 

Shareware and Public Domain Programs. Most are menu 

drivenwilhfull documentation. 3.50" format is also available. 

Orders shipped First Class Within 24 hours and Satisfaclion 

is guaranteed. Write for free printed catalogue or send a 2sa: 

stamp for a disk catalogue. 

A.C.L. (916) 973-1850 
1621 Fulton /we., Suite #35-B, Sacramento, CA 95825 

Inquiry 665. 

$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, lotto, com· 
munications, business, music, bible, art, education, 
language and useful utilities for making your com· 
puter easier to learn. Most programs have 
documentation on the disk. 
WRITE FOR YOUR FREE CATALOG TODAYI 

BEST BITS & BYTES 
RO. Box 8245. Dept·B, Van Nuys. CA 91409 

In CA: (818) 781·9975 800·245·BYTE 

Inquiry 666. 

FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 


& SHAREWARE. 

Carefully selected and 
 ~ edited programs for 1.8.M. 


Send S.A.S.E. for free catalog. 

C.C.S., Inc. Dept. B1 


P.O. Box 312, Lafayette Hill, PA 1g444 

Inquiry 667. 

1 


FREE CATALOG 

PUBLIC DOMAIN/SHAREWARE 


• 400 IBM PC & compatibles disks • 
200 Amiga disks • 125 Atari ST disks 

PC disks as low as $1 .25 each, Amiga & ST as low as $ 1.60 
each! Rent or buy. Free shipping! Call toll free, write or cir· 
cle reader service for FREE BIG CA.TALOG with lull descrip­
tions. Please specify computer-48 hr. turnaround! 

Computer Solutlons 

PO. Box 354-Dept. B, Mason. Michigan 48854 


1-800-874-9375 (M- F 10-6 EST) 1·517-628-2943 


Inquiry 668. 

RENT SOFTWARE $1/DISK 
Rent Public Domain and UserSupported Software 
for $1 per diskfull or we 'll copy. IBM (3112 " also), 
Apt>la. C-64, Sanyo 550 and Mac. Sampler $3. 
VISAJMC. 24 hr. info/order line. (61g) g41-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

FutureSystems 
Box 3040 (T), Vista, CA 92083 


office: 10-6 PST Mon.Sat. (619) 941·9761 


Inquiry 669. 

FREE IBM SOFTWARE 
FREE CATALOG also contains SHAREWARE. 5y, 
and 3112-inch. All categories. ENGINEERING, CAD, 
DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD· 
SHEETS, WORD PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 

SECTOR SYSTEMS COMPANY, INC. 
Depl. B1 , 416 Ocean AY9nue, M.arbletlead, MA Ot945 

(617 J639-2.525 

Inquiry 670. 

INEXPENSIVE DISK SUBSCRIPTION 

Smart Work International 
14 Camille Or .• Lake Hopatcong, NJ 07649 

Inquiry 671. 

FREE SOFTWARE 
Buy or Rent $1/dlsk 

World's largest Free Software Library of IBM PC & Com· 
patibles and Macintosh. Over 3000 programs for 
Religion, Utilit ies, Business, Com., Word Processor, 
Education, and Games on 5.4" and 3.5" format. Best 
quality, Lowest rate, and Fastest service. For fast free 
catalogue write to: 

SOFTSHOPPE 
P.O. Box 15022. Ann Arbor. Ml 48106 

(313) 763·8721 

Inquiry 672. 

FREE SOFTWARE 
We send you 15- 20 new IBM programs a month on 5 
disks-FREE\ You pay only $5. shipping/handling. An· 
nual membership reg. $29.95. Join todayfor only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus-FREE! No gimmicks-no catches! 

toll free 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 
we take vfsa/mastercard/amax 

Inquiry 673. 
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dFELLER Inventory 
Business inventory prog""'s wntten in modifiable ciBOSE 
source code. 

dFEllER inwntcty $150.00 
Requires clBOSE II Ol Ill, f'C.DOS.l'.:PM 

dFELlER Pl s $200.00 
with Histoty and Purchase Orders 

Requirns clBOSE I or clBOSE Ill Plus (F<l< S1od<rooms) 

R!ller Associates 
550 CR PPA. Roule 3, Ishpeming, Ml 49849 

(906) 481H:i024 

Inquiry 683. 

SECURITY 

THE ULTIMATE COPY PROTECTION 

SOFTWARE/BASIC 

QulekWlndows 

SOFTWARE/BUSINESS 

"HANDWRITING" BY COMPUTER 

: g~~~~~':\r :fa~~~~~;~~ftware copiers Qu/le 
Simply• No 'Source Code Changes 

The Best• Multiple Layering 
Way To• No Damaged Media 
Protect• Full Hard Disk Support 

Your Valuable • Unlimited Metering 
Software lnv111tment• FREE Demo Disk 

STOPCOPY" $325" STOPCOPY PLUS• $4500o 
BBi COMPUTER SYSTEMS'" 

14105 Heritage La., Silver Spring, MD 20908 (301) 87M094 

Inquiry 674. 

PRIVACY·YESNIRUS·NO 
"TCS'l"••-rd-"--"""'-"~all i*Pf)'d al dlllla las sl.dl• ~Ola: blm, viad ~ 
g.pQ. CAOCAM h..:. Special brra~ b' ~ U!l8 ~ 
..- rosv ~--ommn1s _ _. . ­
~. Ad9ar,cxn:isl:l~l'T8'UllB~briliiillltnrca1tr1. Ftt 
,. ISMfC hi Int lrue a;m~~ (fD17, Bl2H7 a ED3B7) 19­

~l'I":";~..=~·~":'.,:.';'.;::
-ci-....,M-(n:>OES,rof!S'l:US-trii.O"'* 
or MO fer $125 (Moo """' add 5%). 

est 
P.O. Box 98, Newton, MA 02168 ~ 

Inquiry 675. 

BIT ·LOCK® SECURITY 
Pncy SllMVAl. 5 VEAA5 P"l'IUS ~ d paNe<· 
~ nd(~ ""'1riy. ~ deaY!fu1 olgarillvns. 
~ p:lll lmRtpOl'llnlS@Clriyde.ie& P.ARALLB. 
OI SERIAi. IJOI\ ~ bo/ GOll'lCllric:d KEY.WK'" 
and mullilaalutt!d COMPLJ.LOCK"' l'duding °"""*lown. 
~. dlll enc:rypllOll, and mlJllJpnlduct pnllocllon. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 

(303) 922-64101770-1863 

Inquiry 676. 

COPY PROTECTION 

The worid's leading softW8la manufactul8fS depend 
on Sollguatd copy ~ systems. Yoor FREE 

OJSKETTE introduces you to Super\Jx::k.. -invisibie OOf1t pro.­
tection for IBM-PC (and oompalillles) and Macintosh. 
• Hard disk suppat • No source code changes 
• Cuslbrn imd wr.s;k;lns • LAN suppcit 

• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 
110 ~. St.1111200, S~ CA 94C&I 

FAX(Q1713-1G 

Inquiry 677. 

SOFTWARE/ACCOUNTING 

dBASE BUSINESS TOOLS 
• General Ledger • Purch Ordllnvntory 
• Accounts RBCllbl. • Accounts Payable 
• Order Entry • Job Costing 
• Sales Analysis • Job Estimating 
$99 EA. + s&h w/d3ASE 2, 3 0t 3+ SOURCE CODE 

dATAMAR SYSTEMS" Cr. Crd/Chk/COD 
487&8 Santa Merica Ave. 
San Diego, CA 92107 (619) 223-3344 

nqu iry 678. 

SOFTWARE/BASIC 

QB 4.5 LIBRARIES 
Make QuickBASIC 4.5 even better with our 


ANALLYI Family of Products. Programming tools, 

WINDOWING, Graphics and morel 


FREE CATALOG of Complied BASIC Tools. 

(800) 423-3400. 

KOMPUTERWERK, INC. 
851 Par1<view Blvd., Pittsburgh, PA 15 215 

Inquiry 679. 
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As seen In the Mlcmsolt Yalue-l'ack Catalog! 
a...e v.indo.-... Jl<l><JP Md p.6doMl rrenus. daa«11y,.,.,.,,.. 
arid multiple-input dialog boxes quickly and easily. Full suppon 
of Microsoft mouse. Join the many Fatune 500 companies us­
ing OuidM1r-.o and ooler )OIK copy tJdaoi.Oud<Wlr-.. $19. 
!'dvanced $139. For Microsoft QuickBASIC or BASCOM. See 
pg,78, BYTC, Man:h 'Ba 

Software lnt1Jrph8se, Inc. 
5 Bradlfl'i SI.. Suite 106 • Pl<Mdenc8. RI Ol2900 

(4111) 274~ Coll now for Frae Demo Disk 

Inquiry 680. 

SOFTWARE/BUSINESS 

DATA ENTRY SYSTEM 
Heads-doiYn data entry with tlloO-pass verification for 
the IBM PS/2-PCIXllAT & compatibles. Feat1res irr 
dude: Au1o du~ip, \Qfif)'bjpass, range~ table 
lookups, a complele odi'l lang\/age. FtJly meru drM3n. 
Price $395 

Call for our free 30 day trial period. 
I l l 

COMPUTER KEYES 

21929 Malll!lh Rd., Woodway, WA 96020 


Tel: ~ U~ B00'35&-020J Far. 20077!>7210 


11 

MILPBB-MIXED-INTEGER LP 
A gener.i-pu'PQSO menvdi\en sy.2ern - to LP881Jr sdlirgrri_....,.. i....., progl3'rl& Sd\es pdhr& v.itl1 up" iOO ro> 
5'-airts and 3!:00 irteger, zerQ'one or norirteger vafiatjes uSng an 
advarced ~cl lhe brarch and bound m6hod. NEW ve<· 
san-LI::tul~ Use 1-2-313~asa,_x 
generalor or po& ""'°"""' Olher leatires irdude tieraaMI and 
ta:t> opeoWi, ~"'Ye dsjlay and edlrg, an eqldon 
P""""" ~ist!bago fiel.QQ,.,c~~ 
n3POll ge1€lal< and serSIM1y ~ $149 v.itl1 0087 """"°"and 
12Q.page mar<Jal. 

EASTERN SOFTW\RE PRODUCTS, INC. 
FO Bae 1Sl21!. ............ Ill 2Zm (lll3) :J60.1"00 

Inquiry 681. 

THE ASSESSOR SERIES 
Research statistics and business planning software .. 
GEOGRAPHIC PSSESSOA cn;JjiW¢a!aty _, tlr :IXXJ+ 
cities ... COMPETTTIVE ~=sDA - tlr 2500+ 
commonly su""')'!d iJbs ... WUPJION PSSESSOA !Jr g"ft. 
tax, ESOP pl&'ring "m'' r™fdJ held stock ... MAAJ<ET PLAN· 
NING ASSESSOR Sn1W!ting pdlll1iaJ !Jr product sales in :IXXJ+ 
N American areas 

($92 BBCh per quartor. $Z79 annual subscription) 

ECONOMIC RESEARCH INSTITUTE 
901 Dol<l Street, NIM'p0(1 Beach, CA 92660 

(714) 833-98()1 

Inquiry 682. 

LetterBase™ 
New E·Z \/Mf to keep track of people AND prin dated 
and self.addlllSSBd form l<A1ers AIJTOMAJlCAU.Y. Also 
does custom letters, labels lor ro!aly desk files and 
phone directories. Extremely EASY and FA.51: Sup­
pOlts Laser Printer.> Order 1oday for $7995 and receive 
FREE program to COIMlrt standard mail list files. IBM, 
3841<, HD. Mail today to: 

Pllr1cslde Coqiu1lr Sy9tems (714) 838-1888 
1241 Landlair. ~Aria, ~ 9'Z700 Visat'MC 

Inquiry 684. 

Naw Trasl>1'fOOf your mslllngsl 
Unique new progam ~ lerters arid addresses Ell'Mlopas 
in sc1i~. Many hancM1i'ling sry1es available including ordinary, 
calligraphy and """" Thomas .-.001 For llM PO'Xoo, oom­
palibles and 24-pin dot matrix or HP laser printel'S. 

PC SOFTWARE SERVICES, INC. 
16405 Bridge End Rd., Suite 102.. Miami lakes. FL J:ln4 

(305) 362-9277 

Inquiry 685. 

SlmpUfy the Business of Business 
wffh 

SIMPLESOFTs Business Software 

$49.95 each + S&H 

•General Ledger • Pcos Payable 
• Pcos Receivable • Cashflc:m 

••• Write for FREE CATALOG ••• 
SIMPLESOFT SOFTWARE CORPORATION 
1402 E. Guadalupe Road, Suits 22a Tempe. IV. 85283 

(602} 831-8105 

I 

Inquiry 686. 

, SOFTWARE/CHURCH 

PowerChurch Plus® 
Fas. lnendly, (eliable d'Jurd1 adminlstra!f0J1 
1¥1em. Full 1unc1 8C(XJ(rling, nming lists, 
membership. oonlnbulions. attendance. lMXd 
processing. accts. payable. ~ell. munl-user 
support, and much more - an (or $695 com­
pleta FREE demo version. 

F1 SOFTWARE 
P.O. Box 3096, Bewrty Hills. CA 90212 

121:1) ll5'MMll5 

Inquiry 687. 

ROMAR CHURCH SYSTEMS"' 
M"1'1le<Sip01 fields JM_,..,~ - l!res. ~ 
ant feci(s). Offerirg-256 funds; ~ pledge: """""'1S: Po6f 
to 255Ylyt Finara.geo. ledgerwWdg«: up to 9Xl sutittas & 99 
de!E. """1h& YTD ~~tlrar>f """1h AtE~ 
~tines, 2:£1 e.e1S r::e-~ 00 c::or\CBJJJ\e v.e0<S 78-6555 
b" ~. 3'/2 & had dsk. Pd "" '1m Wife !Jr lme 4&~ gjde 

Romar Church S\'Sl.ems, Attn: BJB 
P.O. 8"" 4211, 0cnan. IN 46514

I 
(219) 262-2188 

Inquiry 688. 

SOFTWARE/ENGINEERING 

PRACTICAL ENGINEERING TOOLS 
Hobbyists-Students-Engineers 

CIRO.JCT OESIGJL_CompOes. menu seledions Imm basic 
~city through circuit designs. 
MATHEMATICS_CompMath, menu seledions from 
general math through S!BliSllco. 
ANAL'ISIS_ Con"'118W Rlurier Analysis c:J ~ and 
filte<!i PC/MSOOS $49 each. VISA/MC 

BSOFT SOFTWARE (614) 491-0832 
444 ~ Rd., Columbus, OH 43201 

nquiry 689. 

Affordable Engineering Software 
FREE APPLICATION GUIDE & O\TALDG 

Circ:urt Allalysis • Roct Locus • Thoonal AnalySs • Pldter 
Ori\1!IS • Engineeting Graphics • Signal Processing • Pc· 
~ve Flier Desgi • iansfer Fundior\IFfT Allal)'is • 
logic Sinulalion • Miarulip DeSgn • FC'MSDCG • Macin­
tosh • VISA/MC 

BV Engineering Professlonal Software 
'2023 O'ialQo A'>fJ.. SW 8-13, fWEr9cfe. ISP.. 92507 

(714') 761-()252 

Inquiry 690. 

II 
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SOFTWARE/ENGINEERING 

Engineer's Aide 
Join the Desktop Engineering Revolution/ 
• Pipeline/Ductwork Sizing • Orifice/Control Valve Sizing 
• Pump/FanfCompr. Sizing • Project Financial Analysis 
• Heat Exchanger Sizing • Conversion Calculator 
• Fluid Properties Library • Specilication Writer 
Above programs In one stand alone Integrated 
package tor $695. For IBM PC a. Macintosh. 

EPC<>N 
1·800-367·3585 P.O. Box 270, W>odsfield, OH 43793 

Inquiry 691 . 

MATHMATE 
Versatile Math software with direct connection to 
Lotus 1-2·3 for advanced curve fitting and automatic 
LOG-LOG plots. Powerhouse solutions for more day 
to day math problems. Includes 3 solvers. 3 
calculators and math graphics. $149. 30 day money 
back guarantee. 

MCAE Technologies, Inc. 
3474 Nova Scotia Ave., San Jose, CA 95124 

(408) 371-6095 

Inquiry 692. 

SIMULATION WITH GPSS/PC"' 
GPSS/PC" is an IBM personal computer implementa· 
lion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac· 
live environment allow a totally nem vi£m of your simula· 
lions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

MINUTEMAN Software 
P.O. Box 17i/Y. Stow. Massachusetts, U.S.A. 

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 

Inquiry 693. 

Circuit Analysls - SPICE 
Non-linear DC & Transient; Linear AC. 

*Version 381 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 

*PC Version 2G6 available at $95. 
Call. write, or check lnqu lry # for more lnlo. 

Northern Valley Software 
~ 'Rolhmclc ll<. Rancho PalOo ~rdn. CA 9027• 

(213) 541-3677 

Inquiry 694. 

FREE ENGINEERING MAGAZINE 
Personal Englneorlng is a monthly magazine sent 
free of charge (USA only) to sclentistslenglneers 
•wbo use PCs for 1echnlcal applications. Topics 
each month Include fn•lrumentaUon • Data 
AcqJControl • Design Autom1tlon. To receive a 
free samP.I~ Issue ill1d quallflcallon form either crr­
cle betow or send request oo letterhead to·: 

Personal Engineering Communications 
Box 1821. Brookline, MA 02146 

Inquiry 695. 

EC·Ace ANALOG CIRCUIT ANALYSIS 
You can afford to get started wtth EC-Ace, a subset of 
the pcMttr1ul ECA..2 circuit simulator: Includes all the 
basics and built-in graphics. 
• PC, DC, Temperature, Tr·ansient 
• A lull 525 pg. ECA-2 manual. 
• Interactive, twice as fast as SPICE. IEC·Ace 2.31 IBM PC or Mac $145. 

ICall 313-4163-8810 for FREE DEMO 

Tatum Labs, Inc. 
1478 Mar1< 1Wain Ct., Ann Arbor. Ml 4St03 

Inquiry 696. 

SOFTWARE/ENGINEERING 

TIME RESPONSE SOLUTIONS 
Of control systems and dVMmic differential equa­
tions, linear and nonlinea-, with TUTSIMN, America's 
#1 choice for Simulation. Block Diagram based 
simulation language, and FANSIM" for FFT and Fre­
quency Analysis (see BYTE, Oct., BB, pg BO.). Both 
programs for IBM PC's. 

T U T S I M Products (Fonne.iy APPLIED 11 
200 California Ale., Palo Alto, CA 94306 

(415) 325-4800 

Inquiry 6fJ7. 

SOFTWARE/FINANCIAL 

Hlstorlcal Stock Market Data 
MOLLY (RE: "What's New" BYTE 10/88 p. 84), with over 
150,000 dailypi~es (4 Mbyles) on n)ljor indexes many 
from lhe 1~ lndudlng all 3 ooN Indexes. S&P 500. 
Int Raies and '"""' IJOr $199.95. ECONOMIC Dllabase 
with 160 data series, most begin in the 1940s, for $159.95. 
All files are in WK1format for use with spreadsheets. IBM 
& Mac. Oemo disk $5.00. Guaranteed! 

MarketBase Inc. 
250 W. 90 St., Nl1N 'tbflc, NV !0024 

t.acJO.MARKETS 

Inquiry 698. 

SOFTWARE/FORTRAN 

FORTRANn PROGRAMMER'S ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 

ASSlSTANT 1-12 productivity tools (beautifier, checker, 
documenter. !unction maker, action chart , etc.) & a source library 
with 300 essential subroutines. (MS.DOS) $245 
ASSISTANT 11- FOATRAN77·to-C translator with run·time 
libra1y (source) & 4 C produc1ivity tools. (MS·DOS) $475 demo 
$10. 30·day money back guarantee. ORDER NOWll 

MlcroTools 
1082 E. El c.mtno Root 15. Sunnvwlo. CA 94087 

Inquiry 699. 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geological software for log plotting, griddinwcontour­
ing, hydrology, digitizing, 3.0 solid modelling, syn­
thetic seismogram, fractlJ'e analysis, Image process· 
ing, scout ticl<et manager, over 50 programs in 
catalog. Macintosh too! Please call, or write, for Free 
Catalog! 

RockWare, Inc. 
4251 Kipling St., Suite 595. Wheat Ridge, CO 80033 USA 

(303) 423-5645 

SOFTWARE/GRAPHICS 

1UrboGeomet ry Ubrary 
CMtr '60 2&3 dimensional routines, includes Intersections, 
Transforma!ions, Equations, HlddenUnes, ~Ne. Curves, 

~--=~11~·~~~:~s f1~~ 
PaScal, TurbO C. MSC & Tuba Pascal tJAC. 400 pg. manual, 
source code. $149.95 + 5.00 S&H. Foreign add $16.00. VISA, 
MC, Chk, PO. 30 Day guarantee. 

Disk Software, Inc. 
2116 E. Arapaho Rd.. #451, Richardson, TX 75081 

1-800-635-7760 
(214) 423-7288 FAX: 214·423-4465 

Inquiry 700. 

S E G S 
SCIENTIFIC & ENGINEERING GRAPHICS SYSTEM 

See "What's New" pg 82, BYTE June, 1988 
Log, Data & Linear Axes; Curve Fitting & Smoothing 1-2-3 In ­
terface; Numeric Spreadsheet. Suppcrts all Video Standards, 
PC Printers & PlcAters. 10 Curves w/5000 pcints each. Plus 
much more. Call Today. 

Edmond Software 
3617 Windover Drive 1-405-842-0558 
Edmond, Oklahoma 730l3 t-800-992-3425 

nquiry 701. 

SOFTWARE/GRAPHICS 

PEN PLOTTER EMULATOR 
FPLOT turns your dot matrix or laser printer into an 
HP pen plotter. Fast hi-res output. No jagged lines. 
Vary line width, color. Works with Autocad, Drafix, 
etc. Supports NEC P5/P6, IBM Proprinter, Epson 
LQ/FX, Toshiba, HP Laserjet. Hercules/CGNEGA/ 
VGA for preview. $64 checklm.o. 

F P LOT C O R PORATION 
24-16 Stei1Way SI., Sutte 60 5, Astoria, NY 11103 

212-418-8469 
Inquiry 702. 

GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reprodudions of your display on any 
cbl matrix. inkjet. or laser printer GRAFPLUS sup. 
ports all "'1ISOrls: of PC or MS·DOS with IBM ~nd. 
EG4, \/GI\), Tecma1: and Hercules graphics boards. 
$49.95. 

Jewell Technologies, Inc. 

4740 441h Ave. SN, Seattkl, WA 98116 


800-628-2828 x 527 (206) 937-1081 

Inquiry 703. 

FORTRAN PROG RAMMER? 
NON ~u can call 2-0 and 3-0 graphics routines within your 
FORTRAN program, 


GAAFMAr/C: screen routines $135. 

PLOfMArlC: plotter driver 135. 

PAINTMATIC: printer driver 135. 


R>r the IBM PC, XT, AT & compatibles. ~ sup{X)lt a vari· 
ety of compilers, grsphics bds., {Jotters and printers. 

MICROCOMPATIBLES 
301 Prelude Dr., Dept. B. Silver Spring, MD 20901 USA 

(301) 593-0683 

Inquiry 704. 

SOFTWARE/INVESTMENT 

C-ompare CMtr 1,'.300 Mutual HJ nd3 with Business Wliek's Mutual FLl'ld 
Sc:omboard and ~ur IBM PC or compatible. Use smp1a rnoou com­
mands to saardl and sort on CJYer 25 infonna!ion fields. No additional 
saftw.!19 rEIQl.J ired. Data transports easily to lolus 1-2-3 Search. total, 
a rage, rank, display and print reports-at the touch of a leey! 

Only 169.95 each !or an EQuity or Fi:ced Income Oi~o 


$199.95 per subscription for oither the EQ\ity or fb8d Income wrsi(>n 

S319.90 lor a S1.1bacription to bath \l9l'Siorus (a 58'/ings ol SS<I!) 


Order ncm or ~more information by calling 1...S00-55~575 
(In Illinois, call 1-312-250·9292) 

o.wm. 10 Business Week Diskettes 
P.O. Box 621, Elk Grave. IL 60009 

Inquiry 705. 

STOCKS 	 OPTIONS FUTURES 
Tl.l'n Your PC Into A 

MARKET QUOTATION MONITOR 
100 page book co.-ors satellhe and radio data mceJ:(l'on ct finan­
cial nBY.S and quotes for ~ur PC, $19 (includes demo ciskette). 
Free informative catalog of 

• Data receivers and kits 
• Quote pr essing and display software 
• Descrambllng software utilities 

303-223-2120 	 ~5 Demo Diskette 
DATArx 

111 E. Drake Rd, Suite 7041, R>rt Collins, CO 80525 

Inquiry 706. 

SOFTWARE/LANGUAGES 

FORTHWITH DRUMA FORTH-83 
Power1uL Woll designed. U- -ndly. Al!nlellwly pric­
ed. Enhance productivity. R9du c:e d9V91opment tlm& 

• No 64K limit, 16 bit speed to 320K, 1Mb+ memory. 
• On-line doc/glossary, full DOS & file interface. 
• Assembler, editor, examples, many utilities 

15 day unconditional guarantee. From $7'9, S&H $2, VIStlJMC. 
IBM PC/XT/AT & all compatlbles. Other packages: Inquire 

DRUMA INC. 
6448 Hwy. 290 East El03, Austin, TX 78723 


Orders; 512-323-0403 BBoard; 512·323-2402 


Inquiry 7CJ7. 
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SOFTWARE/LANGUAGES 

FORTRAN for Macintosh 
l..angua~e Systems FORTRAN is a full-featured FOR­
m1111177 corrpiler integrated w/MPW. Full ANSI FOR­
TRAN 77 plus VAXWpe extensions. SANE numerical 
calculations & data types incl. COMPLEX"16. 68000, 
68020 and 68881 ob;ect code. ~ geater than 32K. 
Link with P.a-1, C, MacApp. $359 w/l./FW via air. 
MCNISA/Check. MAC+, SE, Mac II. HD req. 

Language Systems Corp. 
441 Carlisle Drive, Herndon, VA 22IJ70 

l70;J) 478-0181 

Inquiry 708. 

EASY TO C 
The C Workshop interactive software teaches you 
C. Do real C program exercises with built-in editor 
and compiler. Feedback ~uides you to solution. 
All you need to learn C, including our 3B4-page 
book. $69.95 + $5 Ship. PC compatibles. 

MCN/SAIAE/check. 

Wordcraft 
3827 Penniman Ave., Oakland, CA 94619 

(800) 888-0852 x955 I 
Inquiry 709. 

SOFTWARE/LASER FONTS 

Scalable LaserJet Typ.efaces 
We offer the largest library of high 'IUil!'ll" ryp.W:es at 
the lowest price! With the FontMaker program and our 
scalable typefaces, you can quickly and easily make 
soft fonts in any size (3-720 pis). You can select the 
width, slant, rotation, flop, reverse of any font. 
Basic Set (8 typefaces, FonlMaker) $69.95 
Tho lW>M-L~~ r~) :l<!lllS 


"DIGl·FONTS. Inc. 

3000 Youngfield -~t .. Lakewood, CO B0215 
(800) 242-5665 (303) 233-8113 

Inquiry 710. 

SOFTWARE/MATH EMA Tl CS 

MATH EDITING FOR THE PC 

x' = E"' [•"' (")] + ( ~)I k.O ''k k qaf(lX 

• 	MathEdit constructs math equations to be inserted Into 
WordPerfect and T£X documents. 

• 	User.friendly interface-no new word processor needs 
to be learned 

• MathEdit-$149 
50 McMillan AN&•• Suite 100 K-TALK 	 I 

Columbus. Ohio 43201 

COAIAIUNICAT10HS (614) 294-3535 


Inquiry 711. 

What? You've never seen 


a complex function? 
 I 
1ty f(z) - The Complex Variables Graphing 


Package for PC's or Macintosh 


"Let our animated screens show you 

what the printed page cannot." 

(Ask about our 40 Hypercube) 

1 1 

Lascaux Graphics 
12121 654-7429 

Inquiry 712. 

SOFTWARE/MUSIC 

IBM MUSIC FEATURE CARD! 
Option card with 8 voice, multi·timbral MIDI synthesizer on 
board. Includes 240 pre-programmed Yamaha sounds, 96 
programmable patches and a MIDI infoulllhru interface. 
Use two cards to double capacities. AA all-irH>ne MIDI 
Studio for IBM and compatibles for only $495. Soft.Nara 

available for recording. arranging and educalional needs. 

Packages recommended. Dealers, catalogers, & VARS call 
fa discount schedule. 

01a1rtbutad by MIX BOOKSHELF 
6400 Hollis St., #12. Emeryville,CA 94608 (415) 653-3307 

1-800-233-9604 

nquiry 713. 

400 BY T E • JANUARY 1989 

SOFTWARE/PACKAGING 

HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS &POWER USERS 
Cloth binders & slipcases like IBM's_ Vinyl binders, 
boxes, and folders In many sizes. Disk pages, 
envelopes, & labels. LON quantity imprinting. Bulk disks. 
Everything you need to bring your software to market. 
Disk and binder mailers. Much morel LDw Prices! Fast 
service. Call or write for a FREE CATALOG. 

Anthropomorphic Systems, Limited 
376 E. St. Charles Ad .. Lombard, IL 60148 

1-800-DEAL·NOW 312·629·5160 

Inquiry 714. 

SAVE SAVE SAVE SAVE 

LET'S TALK LABELS 
We do disk labels (51/4" & 3~) 


• Better • Faster • Cheaper • 

Because we specialize In disk labels . . Let's Talk 


We also have 'fyvek Sleeves 

Mailers • Binders • Vinyl Pages 


We are a complete software packaging service. 

Hice & Associates 

9303 Cincinnati-Columbus Rd., Wes Chester, OH 45069 
513·771·0133 

Inquiry 715. 

SOFTWARE/PRINTER 

PRINTER GENIUS 
Powerful memory resident printer management • Con· 
trol printer features from menus or within documents 
• PrlrUpoal to disk files ormomory • BacirglOU!lc.I prlnC 
• File & directory brcmse • Edit small text• and more . • 
• User friendly pop-up screens • 92 page manual • 
Preset for all printers • Completely flexible • PC 
MS-DOS • $89 + $4 S/H • VISA/MC 

Nor Software Inc. 
527 3rd Ave., Suite 150, New 'lllrk, NY 10016 

(212) 213·9118 

Inquiry 716. 

SOFTWARE/SCANNERS 

Optlcel Character Recognition 
Stop retyping: PC-OCR" software will convert typed or 
prirted pages no edilable teXI files br )QUr \\Old processor. 
Works with HP Scan.Jet, Panasonic and most other scan­
ners. Supplied with 18 popular fonts. User trainable: you 
can teach PC-OCR" to read vi11ually any typestyle, incl. 
loreign lonts. Proportional texl, matrix printer output, Xerox 
copies OK. $385. Check/VISA/M::/AmExp/COD 

Essex Publlshlng Co. 
P.O. Box 391, Cedar Grove, NJ 07009 I 

(201) 783-6940 

Inquiry 717. 

SOFTWARE/SCIENTIFIC 

DATA ACQUISITION & ANALYSIS ON PC'S 
•F1eeappl'cationassistaoce. Telu.se.boul 	~ OSP, ~control A/O 

or DA needs. Our 6'1,pert 911g\neering staff will provide )OU wllh a system 
solution to fit ~r needa and budget. 

•Ml & IEEE 488 boan:f5 ftom M"8B)W. Scientific Solutions and Atl8IOg 
Otwice&.78-6SS5 

• Ana¥is aoftwat9 lrcluding PRIME FAGTOR FFr subroutine library, 
FOURIER PERSPECnvE II adv<wlced Hnear S'ptems ana¥is. 

• 	Menu drtven 60ftwere from Unkel, Ulbof8lo'y Tedlnolog.es. Quinn Cur:ls, 
and Golden. Sclen1iflc/engineerlng 2 & 30 graphics. 

·~~~ 
ALLIGATOR TECHNOLOGIES 

RJ. Box 9'106. 'fOUral,n valley, CA 92708 


T&I. (11418~9984 FAX. (t\4) 850·9987 MCI. AUIGATOR 


Inquiry 718. 

POWERFUL EQN SOLVER 

$99 RISK FREE OFFER WrTH FREE WORD PROCESSOR! 

• "A real Bargain" IEEE • "Dev. over 40 years tJ.; aerospa e vets" 
EE TIMES• Defines new functio s" EnggTools CURVE'""• Graph 
msul~ ACROSS SINGULARITIES • Change pasa et""*"'1citio s 
• Flt 60th order tul'VH (pQlrncmnl91.tl to Imported data • CCM. 
PlEX/n>al """' • C"'4*!d Oil Eq • lndefinile lntegals • Mo<e 
• MS-DOS, 640k, graphics card 

Call Today/800/621-0849 x 330 

8:~5:30 PTlme • VISA/MC/AMEX/Check 


Curve Systems International 
747 Moreno Ave., L.A. CA 90049 

Inquiry 719. 

SOFTWARE/SCIENTIFIC 

ORDINARY/PARTIAL 

DIFFERENTIAL EQN 


SOLVER 

FOR THE IBM PC & COMPAnBLES 

MICROCOMPATIBLES INC. 
30f Prvlude Dr., Sl""'r Sprir>g, MD 20901 

(301) 593-0683 

Inquiry 720. 

"powerful and easy to use•••" 
Ask for our free 16 page brochure with complete prt>­
duct descriptions and detailed technical application 
notes (and for a brief description of two of our pro­
ducts see "What's New", By1e, page 84, July/BB). 

MicroMath Scientific Software 
2034 East 7000 South 


Salt Lake City, Utah B4121-3144 

(801) 943-0290 

Inquiry 721. 

Scientific/Engineering/Graphics Libraries 

Turbo Pasc;al, Turbo C, Microsoft C 


Send for FREE catalogue of software tools for Scientists and 
Engineers. Includes: Scientific subroutine libraries, device 
independent graphics libraries (including EGA, HP ploUer 
and Laserjet support), scientific charting libraries, 3--0 plot­
ting librar , data acquisition libraries, menu-driven process 
control software. Versions available !or a variety al popular 
languages. 

Quinn-Curtis 
1191 Chestnut St., Unit 2-5, Newton, MA 02164 

(617) 965-5660 

Inquiry 722. 

Scientific Software 
Scientific CALCULATOR parallel processing & 
graphics, Sci.NOTEPAD free-form data management, 
DIALSEARCH literature searches, SCt.GRAPHPAD 
and SCl.STATPAD graphics-aided data analysis 
(log/semilog plots, errorbars, curve fit, more). From $85­
0n 5V• and 3W' MS-DOS disks. 30 day $ back. 
VISAIMCIP.0. Also see our ad under LANGUAGES. 

Scientific LOGICS Inc. 
21910 Alcazar Ave., Cupertino, CA 95014 

14081 446-3575 Comcuserv 74017663 
Inquiry 723. 

KALMAN FILTERING SOFTWARE 

~=~:i~=:::-~== 
-~p11.......,...,. conoilo<l~l,;gl)ly~~and<IOdl~io l\Jll on POMS 
~~ 
a 1or you1 own ~ In INM.ll'W -code. An COOi is l'u1fr 
..,.. ..... Gd.:~\=~~=~ ~~~:~::g~ ~~~=~ \~~~~6!;~~~e} : .... - ~~gg- I 
• Bierman Estimation Subroutine Library (Source Code)$1500 

5 !I•# AopPes or 0 ThJck Tape 


TAU CORPORATION .,. Albe•to w.,. U. Goloo. CA 95032 


408 395-9191 • TELEX: 184302 TAU UT 


Inquiry 724. 

SOFTWARE/SECURITY 

KEEP YOUR PC PRIVATE! 
MaoLock PC Security Software protects MS-DOS files and 
programs from unauthorized access. Microlock features 
unlimited passwords, Quick Encryption, Locks Directories, 
Hides files, l.ocks .EXE and .COM files, uses one simple con­
trol menu w/on-screen help! 

Only $89.951 (+$3 slh) 30 OAY MONEY BACK GUARANTEE 
CheckNlsa/MC 

MlcroNlche, Inc. 
The Summit, Suite no, 4350 Brownsboro Rd. 

l.oui...-..l(Y~ 
Orders: (502) 893-4526 FAX: {502) 893-4503 

Inquiry 725. 

http:pQlrncmnl91.tl
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SOFTWARE/SECURITY 

KEEP YOUR FILES TO YOURSELF 
PtO!aet from Iha compeUUon all )'O'lr PCIAT sensitive 
files. Usa Ille ultimate dllla securi!y progtam: 

ENCRYPT 
EASYI FASTI RELIABLE! No hard disk required. For 

extrasafety,do all your file transfers using coded data. 


ATIENTION: Coded data is unbreakable. 

$50 30 day $ back 


R. T. RATO 
Est Luz, 173·3E 1600 LISBOA PORTUGAL 

Inquiry 726. 

HANDS OFF THE PROGRAM® 
- Locks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

- Normal Use of DOS Commands and Application Soflware. 

- IBM PC, XT. AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk Syslem. 

- Keep Other People's HANDS OFF YOU( System 

• $89.95 	 VISA/MC 

SYSTEM CONSULTING, INC. 

314 Canterbury Dr., Pittsburgh, PA 15238 


(412) 963-1624 

Inquiry 727. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup· 
ports most languages and filetypes nciudlng Btrieve 
and dBASE. Unlimited filesizes, multiP.ie keys and 
much more' MS·DOS $149. XENIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 
P.O. Box 678 • Zephyr Cove, NV 89448 

Inquiry 728. 

SOFTWARE/STRATEGIC 

WANTED: CEO, Compaq Corp• 
. . or Microsoft, or Chrysler, or Union 

Carbide, or Georgie Pacific, or••. 
.,,_~)'.._.~~-....... ,.,.,ou~ 
"'d!tAlli Ol Kll'M OfltM tllOlll OOl«W liusinas lu.den In~ '\tM.I 

:-cc::..-:;:.==~==--=r~
poelt.lclneop.l\. a'ICI Is ..,._.... In tdliPC Md. Mac 91:wm-.Od>,ioH9.95 
01Atpi inone ~.,_.,._,~ cases ..-..btnfl2Ull(Pt.m 
t4.DD~~l>Of'Olf, Ofil»tlltlO"t~fiMM ca tl : 

BUSINESS WEEK 
ckl S!ral gic Manaoemerit Group, Inc 


3624 Market Street, Philadelphia, PA 19104 

1-800-445-7089 


Inquiry 729. 

SOFTWARE/TAX PREP 

W-2 & 1099 ON FLOPPY 
The MAG COLLECflON of programs make an IRS/SSA FOR· 
Mt\T floppy from a data entry screen or imported ASCII file. 
Includes manual and application forms. 
• Used nation wide • Menus, user friendly 
• Step-by-step data entry • Prints W-2 & 1099 
• Free phone support • PC compatible 

llllnols Business Machines Inc. 
Department MAG 


1403 Box 3(1 Troy Rd., Edwardsville, l 62025 

PH. # (618) 692·6060 


Inquiry 730. 

APRIL 15th™ 
Tai< preparation package based on Lo tus 1-2-3, 2.0 for 
IBM-compatible PC wf512K. Includes 1040, 1040A, all 
Schedules & 12+ supporting Forms. \RS-acceptable 
printouts (except 1040, 1040A). Easy-to-use menu func­
tklns & Help files, 1988 Version $49.95. Low-cost 'ITT' 
demo available for '88 tax planning. 

JD Enterprises
P.O. Box 658 SI. Ann MO 63074 

(314) 427-3353 

Inquiry 731. 

SOFTWARE/TAX PREP 

1040 TAX PACKAGE - $10 
OUR 121h 'llw- Rtalured oo the C0\18r of Petsooal 
Computing. Includes 1040, schedules A B C o E 
& SE. Easy lnpu1, help screens & other forms 
handled via one line Input. For IBM PC's & com­
patibles & C64's. COD's pay sh1pping-pmpald we 
pay. 

JJR DATA Research 
7 Wildwood Dr., Dix Hiiis, NY 11746 

516 643-1931 
Inquiry 732. 

1988 TAXES 

FAST, EASY, ACCURATE 


IBM/Compatibles, Commodore-Amiga. Prints 
forms, audits taxes, multiple returns, 20 forms and 
schedules, saves to disk, forecast 1989 taxes. 
ONLY $34.95. Add $4 S/H, MA add 5% Sales Tax, 
Check, M.O.. Credit Cards. 

Quality Business Systems 
P.O. Box 805, Hudson, MA 01749 

1-800-225-5800 

Inquiry 733. 

SOFTWARE/TOOLS 

NATURAL LANGUAGE SOFTWARE 
Use JAKE to create a front endto')Our database, game, 
or graphics program! JAKE translates English queries 
and commands into C function calls and data structures. 
JAKE offers context-sensitive semantic processing; in­
terfaces easily; < 64K mem. 

$495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 
5525 Scotts VillleyOr. #22, Scotts Valley, CA 95066 

(408) 438-6922 

Inquiry 734. 

STATISTICS 

STAT A 
NEW RELEASE NOW AVAILABLE. Even better 
graphics, expanded otl-lioo help. and much more. 
Sllll ot\ly $590. Quantity and Academic Discounts 
avallable. $20 Demo. Call toll·lree for more infor­
mslion. >:X/VISAIMC. 

1-800-STATAPC 
Computing Resource Center 

10801 Nationa l Boulevard, Los Angeles. CA 90064 
(213) 470-4341 

Inquiry 735. 

THE SURVEY SYSTEM 
An easy-to-use package designed specifically for 
questionnaire date. Produces banner format, cross 
tabs & related tables, statistics (ind. regression) & bar 
char1s. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes· 
sional presentations. CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr., Dept. B, Petaluma, CA 94952 

707-765-1001 

STATISTICS CATALOG! 
If you need statistics for IBM PC or Apple II, call 
us and let our technical advisors help you find the 
statistics programs you need. 
Write or call now to get a FREE catalog of statistics 
and quality control software. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd., Ste. 222 


Northridge, CA 91324 

(800) 451-3030 	 (818) 993-8536 (CA) 

Inquiry 736. 

STATISTICS 

STATISTICAL NAVIGATOR"' 
Stalistical Navigator an expert system using Al strategies to help 
guide the researcher to the appropriate statistical analysis. Based 
on your answ&"S. it suggests several analyses rari<ed by suitability. 
II explains what the analysis cbes and hCJN ii fits yo.x objectives 
and asst.mptions. Special intro price S99.95+s/h. 

VISAIMC/AMEX/PO, 30 daYilJilrantee. 

The Idea Works, Inc. 
100 We• Btlaroood. COlumblo, MO 65263 

1-800-537-4866 314-445-4554 

Inquiry 737. 

MINITAB's a PC of cake! 
MINrTAB's intui1ive commands ate easy IO o·se and 
{eme mbor. filatums d&sctlptlve slatislics. regres· 
sieo, ti[l')e s&rles, ch~square. Iii-res graphics. much 
more. PC version ,incl. LOTUS Interface. JO.day 
1r1a1. necwork pricing. Call for FRE,E btochure. 

Mlnltab, Inc. 
3081 Enterprise Dr., State College, PA 16801 

(814) 238-3280 

Inquiry 738. 

NCSS 
Professional, easy to use, menu driven statistical 
system. Used by over 5,000 researchers. 

: ~.~ ~t~~s~:~: 1 !~D·~~o)-!~~9 
: ~.~ ~e0::~~~t'.:~4e9nt-$49 
• 5.5 Survival Analysis-$59 

We accept checks, PO's, Visa, MC. Add $3 s/h. 
NCSS-B 

865 East 400 North, Kaysville, UT 84037 
801-546-0445 

Inquiry 739. 

STATISTIX'" II 
Comprehensive, powerful and incredibly easy-to· 
use. Full screen editor. transformations, linear 
models (ANCNA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clea , well 
organized documentation. Satisfaclion guaranteed. 
$169 PC DOS, $99 Apple 11. 

NH ANALYTICAL SOFTWARE 
RO. Box 13204, Roseville, MN 55113 

(612) 631-2852 

nquiry 740. 

A-Cross 
This year's /11 Cross Tab peckagel 

Easy to learn & easy to use. Superfast, Supereasy "Point & 
Pick" operation. #1 in connections. statistics and tabulation 
features. Output to Lotus.WKS files, ASCII, and laser printers. 
#1 with leading market research firms and Fot1une 500 com­
panies. Accepts dBase, ASCII & Column-binary data. 
CALL FOR INFO ANO FREE DEMO DISK . 

STRAWBERRY SOFTWARE 
42 Pleasant Street, Watertown, MA 02172 

(617) 923·8600 or FAX: (617) 926·0134 

Inquiry 741 . 

Spreadsheet Statistics 
NEWI 23 comprehellSl\'8 statistics and forecasling 
mo<Mes lor analyzing LOTUS worksheets. Low 
cest $24.95 each. Easy te use. Includes tutorial. 
Basic and advanced statistics with g<apHics aod 
many usor-<loflnable optfons. Compare. rfree 
brochu re. 

Walonlck Associates, Inc. 
6500 Nicollet Ave. S., Mlnneapolls .. MN 55423 

(612) 866-9022 

nquiry 742. 
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MATCH PRINTERS TO PC 
For less than $30 MatchFont and Match-a-Printer 
are great for foreign and scientific writings. Get all 
the characters you need from most programs and 
printers (Apple & Epson printers, daisywheels, etc.). 
Greek, French, Italian, Spanish, German, Swedish , 
Japanese. graphics . You name it! To receive a 
demo disk send $5 refundable upon purchase to: 

Call or write 818-906-6791 

MATCH SOFTWARE 
6426 Coldwater Canyon, Norlh Hollywood, CA 91606-1113 

------[HE BUMER'S M~Rm~----

UTILITIES 

BASIC FORMAT UTILITY + 
FOfllMT$ SOURCE COOEWITH BOLD \IAfUABUOS. Oil 
l<E'YWORDS, UNDEJ1UNED LOOPS, OTHER OPTIONS. 
CROSS flEfERENCe VAR IASLES, CAL.LS. AND 
REDIRECTS. FAST ON se~EEN \l'JllABLE TRACE.. 
NUMSER/UN·NUMB1'R UTILITY AIDS PROGRAM 
0£\IELOPMENT_FOA Ll(l'EST BASICS. $25.00 ~DOS 2+l 
MONEY BA01< GUARANTEE 

AVID COMPUTING 
1012 MORSE AVE, #11, SUNNYVALE, CA 94086 

(408) 747-0244 

Inquiry 743. 

Inquiry 744. 

ATIENTION FORMAT VICTIMS!!! 
REARGUARD password protects you from accidental 
formatting of your hard disk. Not memory resident nor 
modifies DOS. Completely automated in allation. 
Manual and diskette pro ided. 
ONLY $29.00 + $4.00 S/H VISAIM-CICOD UPS BIR 

MICROBRIDGE COMPUTERS 
655 Sky Way #125, San Carlos, CA 9401\l 

Order tol free 1·800.523-87n 
415-593-8777 (CA) 212-334-1858 (NY) 
TELEX EZLINK 62873089 FAX 415-593-7875 

Inquiry 745. 

COPY AT TO PC 
The 1.2mB drive has long been known to FEAD but NOT 
reliably WAITE on 36Q<B floppies. With ' 'CPYAT2PC" .. 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. "CPYAr2PC" (Not 
Copy Protected) offers 'the preferable SOFTWARE SOLU· 
TION.' ONLY $79+$4 S/H VISA/MC/COD UPS BIA 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 


Order tel free 1-800-523·87T7 

415-593-87T7 (CA) 212-334-1858 (NY) 

TELEX EZLNK 628T.l089 FAX 415-593-7675 


Inquiry 746. 

UTILITIES 

The NOVA UTILITIES 
Twelve advanced DOS programs that are on every 
user's wish list. Disk editor, file recove<y, point-and­
shoot window directOI)' manager, encrypt and com­
press files, DOS command line qualifiers, find, 
view, delete, move, copy, more! L ss than $6 per 
program at only $69.95 complete with 100+ page 
manual. 

NOVA SOFTWARE, Inc. 
P.O. Box 37464, Albuquarqua, NM 87176 (505) 836-8400 

Inquiry 747. 

UTILITIES 

$79.95!! 

Order the RED Utilities nCM/ I Programs include: 

Disk cache speeds hard and floppy disks. Printer 

spooler. Batch file compiler speeds batch files. 

Path command for data files. Wild card excep­

tions. Sort directories. Over 10 more programs. 

IBM PC. Visa/MC. Send for free catalog. 
The Wenham Software Company 

5 Burtey & . Wenham, MA 01984 (508) 774-7036 

Inquiry 750. 


WORD PROCESSING 


FARSI I GREEK I ARABIC I RUSSIAN 
Hebrew, all European, Scandinavian, plus either Hindi, Pun~ 
jabi, Bengali, Gujarari, Tamil, Thai, Korean, Viet, or IPA. Full· 
featured multi-language word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add't !or laser; $19 demo. S/H in U.S. incl'd. Req. PC, 640K, 
graphics. 30 day Guarantee. MCNISA/AMEX 

GAMMA PRODUCTIONS, INC. 

710 W.ISllllli eM., Suite 609. sar.a Moolca, CA 90401 


21:lr.l94-8622 lbe' 510600Su.l Cbmm1 Pro SNM 


Inquiry 751. 

DuangJan 
Bilingual word processor for English and: Arme­
nian, Bengali Euro/Latin, Greek, Hindi, Khmer, Lao, 
Punjabi, Russian, Sinhalese, Tamil, Thai, Viet. 
$109+$5 s/h (foreign + $12 s/h). Font editor includ­
ed. For IBM with dot-matrix & LaserJet printer. 
Demo $6 + $1 s/h. 

MegaChomp Company 
3524 Cottman Ave., Philadelphia, PA 19149-1606 

(215) 331-2748 

Inquiry 752. 

PC-Write 3.0 - Shareware 
Fast, full featured word processor for IBM PC. Now 
edits large files & multiple columns. Also spell 
check, mailmerge, networking, ASCII, and macros. 
Easy to use, op(1onal menus. Suppons: 500 printers 
incl. lasers. Sottware, guide and tutorial on disk: 
$16. Registration with manual, support newsletter 
and 2 free updates: $89. 

90 day money back guarantee. VISA/MC. 
Quicksoft 1·800-888-8088 
219 First. Ave. N., #224-BYTC, Seattle, WA 98109 

nquiry 753. 

For more information call 


Mark Stone at B¥JE 

603-924-3754 
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ADVERTISE YOUR 

COMPl!lliER PRODUC'JS HERE 


for as little as $425 in 


THE BUYER'S MART 


Recover deleted files fast! 
Disk Explorer now incWes automatic file reccvery. You 
type in the deleted file's name, Disk Explorer finds and 
restores i. Disk Explorer also shows what's realy on disk: 
view, change or create formats, change a tie's status, 
change c:Bta in any seclor MS-DOS $75 U.S. Check/Creel! 
card welcome. 

QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl. 111 

Toronto, Ontario, Canada M4Y 1S2 
(416) 961-8243 

LOGGER® 
l..Qgger, lor IBM-PC anCl eofllPllllblos. lrael<I and mpon;s: 
ll~er, Tim. on, Tltnoe Oii. Dlrettories used. Programs 
ustd, PfQllrlm Slallleftcl Um•. anCI calculi!ISS IDISIS. 
Trac!C!I dlteaOlfetilllles: Ol*!INI. c ,...1ed, Renaml)(I. 
Oel«od. Conil>leisly nnspoian1. RetaU1 lot S14JIS with 
quantity diSoOunts e•allebfe. 

System Automation Software, Inc. 
8555 161h St., Sliver Spring, MD 20910 

1-800-321-3267 or 1-301-565·8080 

Inquiry 748. 

FasTrleve® 
Fas'TJ'ieve. tOt IBM-PC end compalibles, dexes 
your wordproa1sslng documents lo Instantly ( < t 
sec.) retrl9119 te>:l using ~ur searcll exprusslons 
(bool1tan s temerns, P,lirases, spoll1ng varlatlons). 
Retrl<!YBd text can be e<lil&cl, l)flnt!KI, end saved 
to disk. Rehln1 for $99. 01.sco~nia avallable. 

System Automation Software, Inc. 
8555 16th St., Silver Spring, MO 20910 

1-800-321-3267 or 1-301-565-8080 

Inquiry 749. 
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AST Research 
Xlormer/286. 512K, lOMHz . 
Advantage 21386.0K.EMS PS/2 
Adv Prem AT2861512K LIM 4.0. 
Rampage2/,512K,EEMS,PS/2 . . 699. 

Mana er Mouse 5995
~ 1. t;ha rger. reoever, Reg 149 95T·.....,.. &PC P""1 · • 

• INPUT DEVICES • MICE • 

m0t11 IO chOOS9 .•• 
3 ~·oSJOO 1Mb 16.SO 
··fr HD 2Mb.......39 .99·~ 
:5·.25' HO 1.61Mb14. 

30. 

·~·u . 

l OGITECH 
1"'1 l.louA PCIXT/Al • 
St!io/ MotM PCIXTIAT --'5'2MICllOSOFT 

95. 
95. 

... 79. 

8ol~Wl'CP- • H)$. 
Selllllb&'llO!'C~ ... IOS. 
Sm!IP5'2-.l'C"""""""1 .. 109. 

~~~na°f°rtxi1M . ... n . 
PS'21.b#c- ............ii. 
PUl-.b~l'CIXTIA T , 99. 
SUMAIAGllAPHICS 
~W.F\Wl8M ug_, 

Polaroid® DataRescue™ 
IBM DS/DD Grav Disks 
BOO<od II)' OATAAESCU! .. .Polat01d win 
retrelvqi yQur data FR.EE .. yiu lase l'I! 

• FLOPPY DISC DRIVES • 

Year-End Sale! 

MICROPOllS 

•MAX/Advanced 
286/10 MHz BareBones 

Includes 1 01-ke~ keyboard. 1.2Mb floppy, floppy/HD 
controller card. OK expands to 1 Meg. 

Call for Custom Configurations ... 

• PRINTERS • 

RGB Colordisp1ay80/CGA 288. 
EGACo!ordisplay . 399. 
VGAColordisplay . 499. 

WYSE 
WV3014' terminal . . . 349. 
WYSO 14' terminal . .... . .. 419. 
WY60 14" terminal ASCII .. 519. 

Lotus 1·2·3 .... .... 325. 
Ventura ...... ....... 499. 
PageMaker ........ 499. 
Word Perfect .. ... 239. 
Excel . ........... ... . 299. 

ACP's 
Sale 
Price 

-:-* Advanced Computer Products. Inc. 
""'°'"'"""""''°'-·.O.Sl·l­ ·....,..•~C · C>.cllll ·Sc>r,· • ...... • ~·t-· -· - r: BOO·FONE ACP 
Mail Order: P.O. Box 17329 Irvine. CA 92713 
Retail: 13IO·B E. Edinger. Santa Ana. CA 92705 

for Fast Service 
Order by Phone! 

800-366-3227. 714·558-8813 
Customer Seflllce 714-558-1356 

ACP Advanced Cardst lBM 
MonographiCSIHGAwlprintl)Or1 . . . 55. 

COkM'Qfaphicsw/prinlerport ... . . . 55. 

SuperEGA. Genoa compatible .. 149. 

SuperVGA, 1024 x768 ........ 269. 

DiamondMultil/0,2s.p,Q,tlk/XT 139. 

XTSix-Pakcompatible/OK . ". 89. 

XT286AcceJeratorcard .. 269. 

XTMulti !/Ow111oppycontralle1. 69. 

XfdualFloppycontr~er . . .... 29. 

XTSeriall/Ocard . .. ... . . . . . . . 29. 

XT/ATParallel 1/0 card . . . 29. 

AT Serial VO card. . 39. 

XT/ATGameadaplerporl . 29. 

XT/AT EPAOM programmer . . 149. 


RampageAT.512K.UM4.0,lo2Mb 489. 
RampagePluslMC,OK.modelS0.60 399. 
RampagePlus/286.0K.up to8Mb 399. 
AST Sixpakplus, OK . . . call. 
ATI Technologies 
EGAW"1der800 .. . .. 288. 
VGAIVIP .. .. .. . .. .. 299. 
VGAWonder(1024x768) .... . call. 
2400etc int. Modemw/~P-5 .. 199. 
GENOA 
Super EGA/Hi-Res Plus. . 229. 
Super VGA/Hi-Res . . . 339. 
Super VGA/ ............ .. .. 299. 
Superspectrum mono /CGAIHGA 149. 
IWTEL 
lnboard386PC to38&16MHz.1Mb 895. 
lnboard386/ATto386/16MHz 1095. 
lnboard386/AT install kits.ea. ... 185. 
lnboafd3861AT 1Mb piggybackbd. 595. 
AboveBoard 2 Plus.OK,mod50f60 329. 
AboveBoard 286.512K.OS/2PS/2 399. 

~~~A¥~ci:~~~~.104oiONuMoN1cs SPECIAL PURCHASE!! 
C. ror olJ1er modcts: and external systems... •

'si.~i,~~~a~,~~-·~~ 99!~9R95 • TAPE BACKUP/VIDEO • T~mQlllM & PC Pam\ 

XTftoppycontroller, 1.44Mb. 89. SONY N0040 360K Aoppy black bezet " 84. 
AT 3.0Mb w/Mutli 1/0, OK 1H, 31f2"MicroFloppyl44Mb .. 139 . ND04E·G 360K floppy AT gray 84. 
AT SuperMulli VOw/floppy N0080E·G 1.2Mb AT gray 110 . "~ TE/CPS/2Multi 1/0 !Ht. ADVANCEDSSBV 360K Floppy/PCIXT/AT . . 89.?&'2floppycon!ro~er l44Mb . u . 360KFloppy-blackbeZel . 69. 
HP Laseriet 1Mb Ram card . .... TOSHIBA AMERICA 1.2MbFloppy·blackbezel .. 89. 
MOTHERBOARDS 3.5' 1.44Mb Floppy wlkit .. 99.FDD4403 3112" Micro 720K . 99. 
XT Turbo w/8105. BMHz . 3.5'720Kfloppyw/ki! . 79.3112' Micro1.44Mb w/kit .. 139. 
XTTU!bo w/BIOS, 10MHz 
AT 286 w/8105, 10 MHz 
AT Baby w/BIOS, 12MHz 
AT 386 w/BIOS, 16MHz 85Mb Hard Drive 
COMPLETE PC Includes EDSI AT Controller ... 
CFAX4800 PC fax board .. 749. ACP's SpecialCHS 2000PI Hand Scanner 

ORCHID Technology 65Mb.ST277R,AT,(40msJHH' 549.
1333WV6.fiil Ol.lOo>. 649.Tiny TIJ'bo 286 -REOUCEDI .... 299. 38Mb,ST4038, AT,(40ms)FH .. . 499. 
133Ml~I.!~.. fll.»m 699. 42Mb,ST4051,AT,(40ms)FH .. 649. 


ProOesigner 16-blt VGA . . . . . . . 329. MAKTOll 44Mb,ST4053. AT.(28ms)FH 699. 

ProOesignerPlus 16-bit VGA.512K 499. Xf ·~™"- ~"' 849. 80Mb,ST4096. AT.(28ms)FH .. 699. 

RAMQUEST 50/PS/2, 2Mb.. 699. 21Mb.ST125, 3 S'A29m>i>lH. . . 329. 

Designer8008·bi1.EGACard . 269. 

~ 1141)'HlMQ.J/JM ... 1495. 
Xt llMIJ380Mb , ESOI ..... 2995. 30Mb.ST138.3.S-.(38ms)HH. . 429. 


VGA Plus . . . 289. WESTERN DIGIT AL 

PARADISE 

PLUS Development 
Pfus20Hardcard,20Mb.49ms 549. VGA Plus 16 . . 369. RlecardPS30 PSl2 roodel 30. . .. 389. 


VGA Professional . . . . . . . . . . 369. Fjeca,d30 . ...... . ... .. . . . . . 399. 
Plus40 Hardcard. 40Mb.39ms.. 699. 

Autoswitch 480 EGA card ... 199. SEAGATE 1006RAH Contro~er 1:1illterleave. 199. 

OU A DRAM 
 ZIPJll.$1225,~T .t15msl"H. 2'9. 1003AAHConlrollerALUAT .... 167. 

Micro!azerll bufferw/64K 269. 31lll.Ul?JeFl(6lmllltlUAJllitl lit. 1003WA2 Floppy/Hard/AT ..... 149. 

Ouadsprinl XT actelleralor . . 89. 
 1002-27X Conlroller Rll./XT . . .. 98. 

Uberly EMS XT card, OK . 89. 
 1002·WX1 Controller fXT. 


Silver Ouadboard. Sixpak comp. 89. 

:i~~~::~11:.~ l:: 89. 

VIDEO 7 Tallgrass Technologies
VEGA Deluxe, EGA Card . 219. 
VegaVGA, 8-bit VGA card . ... . 329. 
Fastwrile VGA. 16-blt VGA card 419. NEW! 40Mb TAPE BACKUP !! 
ViamVGA, CAD VGA card 649. ~~~~~Ji~u~~:u:~t-~. 338 

DICONICS/KODAK 
150PPortab1eprinler{paialle1) . 339. 
300P wlwide carriage(paralfel) . . 539. 
EPSON 
l.X800 BOcolumn. 180cps ... ... 209. 
EX800.FX286e.FX86e ,L0850. 
L01050.L0500. elc. ..... .. . . call. 
ACP is your lull line Epson dealer 
HEWLETT PACKARD 
LaserjetSerres II call. 
Oesk,jetw/laserquality . 895. 
Scanjelllalbedscanner . call. 
IBM PRINTERS 
Proprinlerll.240c.ps .... . . . . . 435. 
Propn'nterX24. 24Clcps24pin ... 635. 
ProprinlerX124.240cps24pin . 835. 
NEC 

• MODEMS • 
Advanced MODEMS ConnectionCoprocessor2400baud 249. 
1200baud w/soltwa1e(intemal) . 69. 24008 Modem2.150z.60.70.80 319. 
1200baud Exlernal w/soflware 89. 24008Classic Modem2. XT!AT . 269. 
2400baud w/soltware(inlernal).. 99. MIGENT 
2400baud Externalw/soflware. 139. Pocket MODEM 1200 sale 95. 
HAYES 

PROMETHEUSSma11modem 24008 w/sw(int) . . 44 7. 
2400G External..... . 188. 
2400812 w/soflware{internal) . . 149.

Smartmodem2400 Exlernal. . 447. 
INTEL 12008/2 w/sottware(intemal) sale 89.
Conll!ClionCoprocessOI w/SNfwrt 799. 

·MONITORS• 
AMDEK 

310A12"amberTTL . REDUCED-- 68! 

410A 12" ambergreen or wMe . 153. 

128013"graphics(1280x800) . .. 799. 

laserDrive COROM w/Microsott 899. 

IBM MONITORS 
850312' Mono(640X480J . ••• 199. 
851214'Coloranatog . 499. 
8513 12· EGA(640x480) . . ... 549. 
8514 16" Hi-res(1024x768) .. 1295. 
MAGNAVOX 

P2200. 24pin{36Cbr360clpi) . . . . 399. 

LC890 Silenlwriler Laser printer 3395. 

OKIDATA 
ML393.180cpsNLO. . .. 995. 
PANASONIC 
KX·P1091i.192cpsdralt,par . 198. 
KX·P1092i.240cpsdrall,132 .. 339. 
KX·P1524, 24pin, 80cpsNLQ ... 549 . 
STAR 
NX 1000,80ool, 9pin ... 199. 
NX 1000. Rainbow, BO col. 9pin . 269. 
NX2400,80col.24pin .... 299. 
TOSHIBA 
P321SL.24pin,216cps .. 499. 
P341SL.24pin.216cps .. 699. 
P351SX,(cotoradd 5179) 1099. 
Pagelaser12.Highvolumelaser .. call. 

NEC 
MLJllisync II 13"TTVanalog . . . . 595. 
Mullisync Plus 15 ' VG.AJEGA . 945. 
Multisync XL 20'{1 024x768) . 2275. 
Monograph sys(1024x1024) 1555. 
SAMSUNG·IMTEC 
12"amberTILmonochrome .. . • 88. 
14· amllerUatscreenTTLmono . 198. 
14"whiteftatscieenTTLmono . 129. 
14' CGAIRGS Color 288. 
14'EGAColor . "' 388. 
14"VGAColor . . . 388, 
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http:Modem2.150z.60.70.80
http:Proprinlerll.240c.ps
http:RampagePlus/286.0K.up
http:RampagePluslMC,OK.modelS0.60


http:One-ye.lr
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