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* —Turbo Pascal*—like commands_ nclude:

- —Block commands for copy, fill, exchanget erase.
—Draw lines in any direction w;th any character.
CP/M*, MS-DOS”, or PC-DOS. ) ; . —Supports [BM celor monitor and graphics characters.
Supports: video attrib rtefmmal And YES- if_ you : L FAST—Generates code for 20 screens in abaut 60 seconds!
have an RGB monitor, you can create screens’i : SES (LR

erlays or FuII screen plmuf‘es |n

. AQLOF  DISK UTILITIES built-in:
your IBM PC or true cornpallble radery —directories
o *  SINGLE LINE of source code: In\mk:ng TUFtBO SGHEEN e R il =serase files
“display” procedure controls: : : : ; SegE, 2 REQUIFIES
—picture selection Y e : : ~ —Turbo Pascal any version
—output to screen, prmter ‘or d:sk s —80x24 or larger video screen

—1/C field update : : = AVOID software “bottlenecks!”

COMPUT ING

23611 Chagrin Blvd., Suite 101 Inside Ohlo call 1-216-292-8745 (Lines Open 24 hours 7 days)
Cleveland, Ohio 44122

Computer System: ____ 8bit . 16-bit
"TURBOSCREEN™  Operating System: CPIM80 PC-DOS
package : $49.95 CPIM86 MS-DOS
Plus Ship. ] ; l
_ (UPS) 5.00 Computer Model: Disk Format:
: Total $54.95 Name:
W 1
Address:
Cargs City: State Zip
5. Bata: Telephone:
Ohio residents add 6% % sales tax. Outside U.S.A. add $20.00 U.S. Dealer Inguiries
- Borland International. IBM is a trademark of International Business Machines. MS-DOS is a trademark of
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" mountainous iulzk once you
eliminate the high C errors.

When you can find and fix bugs at
the earliest possible moment, creating
software stops being such an uphill grind.

And the Smart/C Environment makes
it possible. It’s a complete, fully-integrated
development environment for C that saves
you from the creativity-inhibiting cycle
of edit, compile, re-edit, re-compile, link,
load, test, re-edit, re-compile, etc., ad
infinitum. Smart/C puts the fun back in
programming, because you spend your
time creating... not waiting.

Here's why. Syntax errors are elimi-
nated automatically as code is entered.
Smart/C’s highly integrated editor and
interpreter allow you to interpret your pro-
gram at any time in the creation process, so
logic errors can be ferreted out as soon as
the algorithm exists—Ilong before any
compile, link, or load.

The complete integration of the edi-
tor and interpreter means you can stop
anywhere in the interpret cycle, edit, and
then go right back into the interpreter
exactly where you left off. Not only that,
the screen-oriented user interface lets you
see all operations, even interpretation,
right on the listing of the code.

And to make maintenance program-
ming easier, Smart/C’s Migrator allows
existing € code produced with any editor
to be modified and run within the Smart/C
Environment.

All of which makes Smart/C an excel-
lent tool. It’s flexible, non-restrictive, and
lets you create elegant, readable, error-
free programs that you can watch run with
a great feeling of satisfaction.

Smart/C”

Cg) Free
‘ Demo Disk!

To fully appreciate Smart/C, you have to see it in
action. For your free IBM PC MS-DOS demo disk, call
us. Or write us on your company letterhead.

AGS Computers, Inc., Advanced Products Division,
1139 Spruce Drive, Mountainside, Nj 07092.
800-AGS-1313. In NJ, 201-654-4321.

DIT
COMPILE

TEST RE-EDIT
RE-COMPILE RE-TEST
E-EDIT RE-COMPILE RE-
RE-EDIT RE-COMPILE RE-

‘Smart/C Features
The Smart/C Enviféﬂméﬁff
O Fully integrated editor and interpreter

O Only one load brings them both in
O One command set

£} Move between one another at will

Syntax Directed Editor

1 vi-like command set

O Automatically provides formats for blocks, for;
case and if statements

Interpreter

B Current module can call external modules during
interpretation

O Has Include capability

0 Totally precompilation—no incremental compile

O Can interpret partially defined files allowing for
rapid prototyping

0O Variable speed of interpretation

O Multiple windows with user-defined sizes

The Smart/C Migrator

O Allows C code produced with any editor to be
interpreted by Smart/C

O Reformats for readability

Smart/C has been ported to UNIX™ System V Release 2,
Berkeley 4.2, Xenix,™ and MS-DOS. Versions run on
8086- and 68000-based machines, as well as proprie-
tary architectures. Smart/C runs on PCs, micros,
supermicros, minis, and even mainframes.

Trademarks—Smart/C: AGS Computers, Inc.; UNIX: AT&T Bell Labs;
Xenix and MS-DOS: Microsoft Corp; IBM PC: IBM Corp.

AGS
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Smalltalk Comes to the Micro : 2 7
by Darryl Rubin

From the research labs of Xerox Corp. to today’s micro comes

Smalitalk—the pioneering software development language that helped

make object-oriented programming, message passing semantics, and

modeless design a reality. ¥

BLISS Lures Systems Programmers 3 5
by Bruce Leverett '
Comparable with C and other systems-oriented languages, BLISS dem-

onstrates how programmers easily can be lured away from using
assembly language by means of a high-level language with equal

capabilities.
PSAIL: SAlL 1o C : 39
by Peter F. Lemkin

The SAIL language was created at Stanford University’s Al Lab for
writing large, complex application and system programs. Now you can
have the portable public domain source code to a new language called
PSAIL, which brings all the power of SAIL fo most medium-size C

environments. 49
Logic at a Glance, Part |1 :

by Jim McCarthy

Part Il of this series on the ERGO Logic Kit focuses on those parts of the

kit that provide facilities for the creation, editing, and compilation of

decision tables. The kit’s rationale and philosophy is described in some
detail.
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oriented languages. People who read
COMPUTER LANGUAGE apparently like
fo see material on this subject because our
Exotic Language of the Month Club
department has been our hottest mail
2 generator.
While no anthology could possibly

Editor’s
Notes

n the days when cover all of the existing small languages,
computers were COMPUTER LANGUAGE will attempt to
first being compile a data base of information on this

industry phenomenon. Over time, we plan
to compile a comprehensive directory and
try to convey historically how each lan-
guage interrelates.

So if you’re aware of a particular lan-
guage that you think deserves coverage,
please speak up!

designed, the challenge of programming
was almost insurmountable because of
one unbelievable truth: programming lan-
guages did not yet exist. Then only the
computer’s native code was available, and
using it was a painstakingly detailed
process.

But today—like the roots, limbs, and
branches of a tree—we not only have lan-
guages, but hundreds of languages and
variations upon variations of languages.
The entire arena of programming lan-
guages is a marvelously rich and diverse
field.

It is amazing how many of the older,
less well-known languages in the world
have survived (many without the support
of any major computer manufacturer) and
how they continue to please groups of
people who make exceptionally strong
demands on their computing languages.
Many of these so-called exotic languages
have sprung up between the cracks and
have helped us discover the wealth of
detail and complexity found in real pro-
gramming languages.

This month’s special issue takes a
look at some of the relatively
unknown programming languages
out there which are used in small aca-
demic centers, as in-house systems.lan-
guages, or as home-grown applications-

This issue is also a special occasion
for all of us here at COMPUTER
LANGUAGE —it’s our one-year anniver-
sary! Let me extend a heartfelt thanks to
all those who have supported us over the
past year.

We’ve been getting the kind of feedback
that suggests COMPUTER LANGUAGE is
maturing more and more as each issue
goes by. The issues are becoming easier
and easier to put together, because we
have attracted many talented free-lance
writers who submit manuscripts that
reflect the professional and technical tone
we originally envisioned for COMPUTER
LANGUAGE.

We, the staff, have a lot of fun doing
what we do, and we look forward to hav-
ing you around for many anniversaries to
come!

Craig LaGrow
Editor

How to get COMPUTER LANGUAGE source code listings

All the source code mentioned in the magazine can be obtained in one of three ways:
B Two bulletin board systems. To upload and download text and binary programs,
call (415) 957-9370 at 300/1200 baud—24 hrs.
B CompuServe Special Interest Group. Type “GO CLM” atany prompt.
B COMPUTER LANGUAGE Users Group. $6.50 for every 5 Y%-in. disk. $8.50
for 8-in. SSSD. Determine, by the table below, how many disks you will need
and specify your disk format. Mail your request and check to our office (address
atleft).

Vol. Issue Size Vol. Issue Size
1 Premier *84 130K 10 June ’85 80K
2 ~ Oct. 84 42K 11 July ’85 100K
3 Nov. ’84 150K (not incl. ERGO)

4 Dec. ’84 140K 12 July ’85 500K
5 Jan. ’85 40K (ERGO Logic Kit)

6 Feb. ’85 190K 13 All Code Swap 350K
7 Mar. ’85 230K Shops to date

8 Apr. ’85 230K 14 Aug. ’85 150K
9 May ’85 150K
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Sizzling C.

The fastest C. The C that Microsoft For the name of your nearest Microsoft
developed to write its own software dealer, or to upgrade from Microsoft C
programs. Hot. Compiler or Lattice C MICRESOFT.

SO hOt tllat we can make th].S C].aim: Can (800) 426’9400 The High Performance Software®
Virtually every program runs faster In Washington State, Alaska, Hawaii
with Microsoft® C Compiler than with ~ and Canada, call (206) 828-8088.
any other MS-DOS® C compiler. And make your programs really cook.

Efﬁdent Co Microsoft C Compiler Version 3.0

We give you.everything you need t:'o %ﬁ?;;fst ccorr?p;\tcrtlgcialgé and fast executables.
write COde SO tlght your Computer Wﬂl :g&ﬁfﬁ?ﬁﬁiﬁé ‘11,?1';? 1eI\/fé.:mory model Libraries-Mix models
scream. with NEAR and FAR pointers.

* Transport source and object code between MS-DOS & XENIX 3

o . 0 . . operating systerns.
“P rellmlna'ry testlng on the MlCT OSOﬁ C +Library roi?ne?ismplement most of UNIX System V C library.
! o *Choose from three Math libraries and generate in-line 8087/287
. Compl le'r pTOduced COde that was Signi- mslgll'uctlons or ﬂoatm% point tcliadls e e
. — 7/287
ficantly smaller than that produced by _ng;’é“{'}}gg? ot e e el ; g
= . »» % = :
Oth€T C com Pl le,rs. 3 80t867172a$§$ math package —extra speed on systems without an
2 L +Link routin tt Mi ft FORTRAN (V 3.3 or higher),
Paul Spnnger’ AShton Tate' Mlcror;)c;lft P:sc;vlré\;g 13no1: lllclrg(if:r) or Microsoft Macro ?‘:ss;%nglrer

+Supports MS-DOS pathnames and Input/Output redirection.

“% foun d the F AR pOlnte,r Ue'ry he Pful * File sharing and record and file locking is supported.

* Do source level debugging, with the Symbolic Debug Utlity,

fOT St tuaaons whe're a ml X Of memo*fy available separately with the Microsoft Macro Assembler Package*
Library Manager
models Oﬁe’fs the g‘reatest eﬁCLClenC){ Create, organize and maintain your object module libraries created
with Microsoft languages.
Robert Frankston, Software Arts. DA
+Simple overlay%t l%kaer combines relocaltable object modules created
« 7. ing Mi s i i 3
The portability of the code between AT very loes piopis (o oA e
® » EXEPACK Utility
MS’D OS a«nd XEN IX 1S g eat. " A new utility to clolmpress sequences of identical characters from an
* ; executable file and to optimize the relocation table.
Jim Bean, Peachtree Software. et Lo
B 2% ; g new utility used to r}r)w(tilllfy the ﬁelctii in the heagdl(ilr according to
e instructi in
But its really no surprise that our C Vig ek LR
Stretches your micro to its hmlts‘ We with no 8087. Pr(gram ‘SIEVE; with register variables,
xec Time  Code Size EXE Size
wrote both the MS-DOS and the | MicosfiC 9.39 141 - 5914

Lattice C :12.24 164 20,072

XENIX operating systems.

*Purchase both Microsoft C Compiler and Microsoft Macro Assembler

and get a $25 rebate direct from Microsoft. See package for details.

Microsoft, MS-DOS and XENIX are registered trademarks and
The High Performance Software is a trademark of Microsoft Corporation.







ney pointed out in the Computer Recrea-
tions column in Scientific American
several months ago that the Towers of
Hanoi problem can be programmed as a
recursive algorithm. (The Towers of
Hanoi has three pegs. On one of these
pegs is n disks of graduated sizes, the

larger on bottom. The object of the puzzle .

is to move all of the disks from the origi-
nal peg to any other, moving one disk ata
time, and never placing a larger diskona
smaller one.) ‘

Indeed, it appears at first to be a prime
example of a recursion. To move all the
disks, all you have to do is move disk n
(the largest disk). To move disk 2, all you
have to do is move disk n—1, etc.

Dewdney points out that an iterative
routine is not only easier, it is more effi-

cient. In the routine, the pegs are viewed

as being in a triangle. Here’s the

algorithm:

1. Move the smallest disk clockwise

2. Move any other disk (that is a legal
move)

3. Repeat until all of the disks are on
another peg.

Forth is a very interesting language that
has a lot of power. Serious professionals
would be wise to learn more about it.

Bill Hall
Burleson, Texas

Author Jean-Pierre Schachter responds:
Bill Hall is quite right about the return
stack, and I thoroughly agree that it is a
wise precaution to find its limits ahead of
time.

As far as the point about odd numbers of
BAR implementations is concerned, I'd
first stress that such a case would clearly
be one of error—there would be no legiti-
mate use in which the BAR would appear
in an odd number. Should one wish to build
in error checking, Mr. Hall’s device seems
perfect for the task. However, I should add
that the possibility of accidently omitting a
BAR might recommend simply using
MYSELF instead of bothering to modify
the BAR at all.

Both recursion words work; the fact that
the BAR must be used in two places rather
than one might be a reason for preferring
MYSELF. On the other hand, I'm inclined
to prefer the BAR for being a conceptually .
simpler piece of machinery. I do rather like
Mr. Hall’s error-checking device.

A PROTOTYPE FOR YOUR PROTOTYPES

METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR
THE IBM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM.

Think about your problem. Browse the Methods
Smalltalk source code. Select some building
blocks like pop-up menus, windows, text-editors
and dictionaries. Put them together. Try it.

Oops, Methods tells you something is missing.
No problem. Continue thinking, changing and
trying. Now you'’re prototyping! Try out new
ideas. Redefine your problem. And you don’t .
have to throw this prototype away. Refine it

until you like the finished product.

Methods by Digitalk. A new way to develop
software for the PC. Use it for windowing,
simulation and artificial intelligence applications.

Use it by prototyping.

Methods is Smalltalk-80™ language compatible.
It includes its own Smalitalk source code. You
can extend it in Smalltalk and assembly

language.

Methods operates on IBM PCs with 512K bytes

Available from Digitalk for $250. Outside U.S. add $15.00 for

shipping and handling. California residents add 6% sales tax.
Visa and MasterCard accepted. Educational and Dealer

RAM using MS-DOS or PC-DOS. Color and

monochrome monitors are supported. No mouse
is required. A Smalltalk language manual and
an environment guide are included.

Smalltalk-80™ is a trademark of Xerox Corporation. IBM is a registered trademark of
international Business Machines Corporation. MS is a trademark of Microsoft Corporation.
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Discounts Available.

DIGITALK, INC.

5200 West Century Boulevard

CIRCLE 45 ON READER SERVICE CARD

Los Angeles, California 90045
(213) 645-1082




YES! Please start my subscription to COMPUTER LANGUAGE for
great savings off the single-copy pricel Enter my subscripfion
for the term marked below.

O 1 year (12 issues) for only $24.95—a 30% savings
O 2 year (24 issues) for $39.95—save 44%
O 3 year (36 issues) for $49.95—save 53%

[0 Bill me later. [0 My check is enclosed.

Name

Company

Address

City, State, Zip

Please allow 4-6 weeks for delivery of first issue, Foreign orders must be prepaid in U.S.
funds. Canadian orders $30.95 per year. Outside the U.S., $36.95/year for surface mail or
$54.95/year for airmail. BI85
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for the term marked below.

O 1 year (12 issues) for only $24.95—a 30% savings
0O 2 year (24 issues) for $§39.95—save 44%
O 3 year (36 issues) for $49.95—save 53%
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funds. Canadian orders $30.95 per year. OQutside the U.S., $36.95/year for surface mail or
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Never before have so many leaders in the C programming field gathered for
one event. The C Seminar/Workshop will be an exciting forum on the latest fech-
nical innovations and C lahguage developments. Best of all, you'll experience
a practical, hands-on approach in smail workshop sessions.

Here are just a few of the speakers and workshop leaders:
Jim Brodie LeoKenen Tom Plum Bob Varney
Ron Cain P.J. Plauger Jack Purdum Robert Ward
Scott Gimpel Larry Rosler HeinzLyckiama Leor Zoiman

O Please enroll me in the C Seminar, registration $695.
[0 Check enclosed. (Make check payabile to: C.L. Publications Inc.)
[J Bill my company.

Name

Compc'ny

Address

City, State, Zip

Phone
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Turbo

the console. Rapid fransit at its best. Turbo ASYNCH is designed
to let you incorporate asynchronous communication capabilities
into your Turbo Pascal application programs, and it will drive any
asynchronous device via the RS232 ports, like printers, plotters,
modems or even cther computers. Turbo ASYNGH is fast, accurate
and fives up to its specs. Features include. ..

@ Initialization of the COM ports allowing you to set all transmis-
sion options. @ Interrupt processing. @ Data transfer between cir-

cular quetes and communications ports. @ Simuitaneous buffered

input and output to both COM ports. ® Transmission speeds up
f0 9600 Baud. @ [nput and output queues as large as you wish.
& XON/XOFF protocol.

The underiying functions of Turbo ASYNCH are carefully crafted
in assembler for efficiency, and drive the UART and programmable
interrupt controller chips directly. These functions, installed as a
runtime resident system, require just 3.2K bytes. The interface to
the assembler routines is written in Turbo Pascal.

A SY”c” ™ With Turbo ASYNCH you can be in constam .
touch with the world without ever leaving

The Turbo Pascal PERFORMANCE PACKAGE™ Is for the serious
Turbo Pascal programmer who wants quality tools to develop appli-
cations. Every system comes with a comprehensive User Reference
Manual, all source code and usetul sample programs. They require
an IBM PC or compatible, utilizing MS-DOS version 2.0 or later.
There are no royalties for incorporating PERFORMANCE PACKAGE
functions into your applications.

Turbo POWER TOOLS is 2
sleek new series of procedures

Turbo
POWER TOOI.S‘

designed specifically to complement Turbo Pascal on IBM and com-
patible computers. Every component in Turbo POWER TOOLS is :
precision engineered to give you fluid and responsive handling, with
all the opiions you need packed into its clean lines. High perform-
ance and full instrumentation, including. ..

@ Extensive string handling to complement the powerful Turbo
Pascal functions. € Screen support and window management
giving you fast direct access to the screen without using BIOS calls.

@ Access to BIOS and DOS services, including DOS 3.0 and the

IBM AT. ® Full program control by allowing you to execute any.
other program from within your Turbo Pascal application. ® Inter-
rupt service routines written entirely in Turbo Pascal. Assembly
code is not required even fo service hardware interrupts like the
keyboard or clock.
Using Turbo POWER TOOLS, you can now “filter’ the keyboard
or even DOS, and create your own
“sidekickable” applications.

———
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—
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Computing, Inc. TO ORDER, cail e # :
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Slash Programming Time in Half!

With

FirsTime

Fast program entry through single keystroke statement generators.

Fast editing through syntax oriented cursor movements.

Fast development through unique programmer oriented features.

@
®
® Dramatically reduced debugging time through immediate syntax checking.
®
L ]

Automatic program formatter.

FirsTime is a true syntax directed editor.

FirsTime ensures the integrity of your programs by
performing all editing tasks like moves, inserts and
deletes along the syntactic elements of a program.
For example, when you move an IF statement,
FirsTime will move the corresponding THEN and
ELSE clauses with it.

Even FirsTime's cursor movements are by syntax
elements instead of characters. The cursor automati-
cally skips over blank spaces and required keywords
and goes directly to the next editable position.

FirsTime is a Syntax Checker

FirsTime checks the syntax of your program
statements, and also:

® Semantics like undefined variables and
mismatched statement types.

® The contents of include files and macro
expansions.

® Statements for errors as they are entered
and warns you immediately.

FirsTime is a Program Formatter

FirsTime automatically indents statements as they
are entered, saving you from having to track indenta-
tion levels and count spaces.

FirsTime has Unique Features
No other editor offer these features:

The Zoom command gives you a top down view
of your program logic.

The View command displays the contents of
include files and macro expansions. This is
valuable to sophisticated programmers writing
complex code or to those updating unfamiliar
programs.

FirsTime's Transform command lets you change
a statement to another similar one with just two
keystrokes. For example, you can instantly trans-
form a FOR statement into a WHILE statement.

The Move at Same Level command moves the
cursor up or down to the next statement at the
same indentation level. This is very useful. For
example, you can use it to locate the ELSE
clause thatcorrespondsto a given THEN clause
or to traverse a program one procedure at a
time.

FirsTime is Unparalleled

FirsTime is the most advanced syntax directed
editor available. It makes programming faster, easier
and more fun.

TO ORDER CALL (201) 741-8188

or write:

189 E. Bergen Place
Red Bank, NJ 07701

| Spruce Technology Corporation

In Germany, Austria and Switzerland contact:

Markt & Technik Software Verlag
Munchen, W. Germany
(089) 4613-0

FirsTime is a trademark of Spruce Technology Corporation & MS-DOS is a trademark of Microsoft Corporation

IBM is a trademark of International Business Machines, Inc. ® Turbo Pascal is a trademark of Borland International
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Multiuser/Multitasking
for 8080, Z80, 8086

Industrial /A
Strength *

FORTH

TaskFORTH..

The First
Professional Quality
Full Feature FORTH

System at a micro price*

LOADS OF TIME SAVING
PROFESSIONAL FEATURES:

#r Unlimited number of tasks

¥ Multiple thread dictionary,
superfast compilation

¥ Novice Programmer
Protection Packagerm

#r Diagnostic tools, quick and
simple debugging

¥r Starting FORTH, FORTH-79,
FORTH-83 compatible

# Screen and serial editor,
easy program generation

¥r Hierarchical file system with
data base management

* Starter package $250. Full package $395. Single
user and commercial licenses available.

If you are an experienced
FORTH programmer, this is the
one you have been waiting for!
If you are a beginning FORTH
programmer, this will get you
started right, and quickly too!

Available on 8 inch disk
under CP/M 2.2 or greater
also
various 5%’ formats
and other operating systems

FULLY WARRANTIED,
DOCUMENTED AND
SUPPORTED

DEALER

INQUIRES _ VIs4*
INVITED sy

Shaw Laboratories, Ltd.
24301 Southland Drive. #216
Hayward, California 94545
(415) 276-5953
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PPL code for modified, least-frequently-used (MLFU) page
replacement function

FUNCTION Selected Page() return integer

—— Critical Time is set as a criterion for giving recently read
pages a second chance for staying. It must be systematically
updated by other program segments,

—= The modified Table Type is
-— Table_Type = RECORD RAM Page, Dirty bit, Frequency :
Time : Time Units END

integer;

BEGIN
IF Found
THEN — when sought page is RAM-resident
Table[i].Frequency += 1
return ()
ELSE
INITTALIZE: Pick = 1
LOOP <Start Up>
BEGIN For j = 1 to Table Size
IF Critical Time > Table[j].Time
THEN Least Frequent = Table[ j].Frequency

Pick = j
EXIT <Start Up>
END IF

END LOOP <Start Up>
TERMINATE: None

INITTALIZE: Least Frequent = Table[Pick].Frequency
Pointer = Pick; j = Pick + 1
LOOP <Search>
BEGIN IF j > Table Size THEN EXIT <Search> END IF
IF Least Frequent > Table[j].Frequency AND
Critical Time > Table[j].Time
THEN Least Frequent = Table[j].Frequency
Pointer = j
ELSE j += 1
END IF
END LOOP <Searchj
-— Prepare frequency count for new page
TERMINATE: Table[Pointer].Frequency = 1
return( Pointer )
END TF
END Selected Page

Listing 3.
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Realtime on MSDOS? Csharp can do it! Get the tools without operating system overhead. Cut development time with C source

code for realtime data acquisition and control. Csharp includes: graphics, event handling,
control, and interrupt handling. Processor, device, and operating system independent. Csha
PCDQOS, or RT11. Csharp runs on: PDP-11 and 1BM PC., Csharp includes drivers for Herc

Translation and Metrabyte 10 boards, real time clock, and more. Inquire for Victor 9000, Unix, and other systems. Price: $600

SYSTEMS

PPy

Anather in a series of
productivity notes on UNIX™
software from UniPress.

Subject: € Cross Compiler
far the 8086 Family.

The Lattice C Cross Compiler

allows the user to write code on a
VAX™ (UNIX or VMS™) or MCE8000™
machine for the 8086 family. Lattice C
is a timesaving tool that allows a more
powerful computer to produce object
code for the IBM-PC™. The compiler
IS regarded as the finest C compiler
for the 8086 family and produces the
fastest and tightest code.

(617) 451-8479

Features:

B For your UNIX or VIS Computer
W Use your VAX or other UNIX
machine to create standard Intel ob-
Ject code for the 8086 (IBM-PC).

B Highly regarded compiler pro-
duces fastest and tightest code for
the 8086 family.

B Full C language and standard
library, compatible with UNIX,

B Small, medium, compact and
large address models available.

B Includes compiler, linker. librarian
and disassembler.

W 8087 floating point support

B MS-DOS™ 2.0 libraries.

B Send and Receive communication
package optionally available.

Price $500.

W Optional SS! intel Style Toofs.
Package includes linker, locator and
assembler and creates executables
for debugging on the Intel workstation
or-for standalone environments.

Price $8, 550.
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Price:
VAX (UNIX or VMS) $5000
MC68000 3000

Faor more information on these and
other UNIX software products, call or
write; UniPress Software, Inc., 2025
Lincoln Hwy., Edison, NJ 08817,
Telephone. (201) 985-8000. Order
Desk: (800) 222-0550 (Qutside N.J).
Telex: 709418. Japanese Distributor:
Softec 0480 (85) 6565. European Djs-
tributor: Medulator SA (031)59 22 22.

OEM terms available.
Mastercard/Visa accepted.

procedure scheduling, state system
rp runsstandalone or with: MSDOS,
ules and IBM graphics boards, Data

Systems Guild, Inc., P.O. Box 1085, Cambridge, MA 02142

CROSS COMPILER
FOR THE 8086™ FAMILY

LATTIGE
GROSS
COMPILER

UniPressSoftuiore
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Your Leading Source for LY Sofiware
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More Power Than You Thought Possible

Arity offers the first serious implementation of Prolog for IBM personal computers. Arity/Pro-
log is a powerful, highly optimized, and extended version of the logic programming
language Prolog. Imagine building software applications with a language that solves prob-
lems through deduction and logical inference. The task of creating com plex programs is
much faster and easier, resulting in lower development costs. Arity/Prolog is now in use in a
wide range of applications in industry, business, research, and education. The solution—
the Arity/Prolog Interpreter:

B Interface to assembly
language and ‘C’

B Source level debugger

B Virtual databases, each Wi gcrle;n

with a workspace of 16 manipulation

b \

meganyies B Integrated program-
B Floating-point ming shell to MSDOS

antmetc B Comprehensive set of
B String supportfor evaluable predicates

= i
efficient text handling B Definite clause
grammar support

Arity/Prolog Interpreter $495.00
Arity also offers the Arity/Prolog Compiler and Interpreter, a sophisticated development envi-
ronment for building Al applications. Essential for producing fast, serious production code.

Arity/Prolog Compiler and Interpreter $1950.00

The Arity/Prolog Demo Disk is available for $19.95. B Arity/Prolog products run on the IBM PC,
XT, AT, and all IBM compatibles. B To order, call (617) 371-2422 or use the order form below.

—  crity corporation 358 Baker Avenue, Concord, MA 01742

Quantity Product Unit Price Total Price

Name .

é‘(;ln"ldpq::?mtalpmlaq $1950.00
Organization mwm:ré‘f;?g $ ‘;95.00
Address 32%"37;‘3{9 $ 19.95
[l Enclosed is a check or [ Please bill my Subtotal

money order to Arity Corporation [l Mastercard [ Visa [ American Express .
MA residents add 5% sales tax
Account # I I | | I l 1 I | | | I I | | ‘ _l Total Amount
AR S o e ) :
signature [1 Please send me more information about
Arity and Arity/Prolog

4 =
——  QIFItY 358 Baker Avenue, Concord, MA 01742 M-AD-08
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I COMPUTERVISIONS I

[1] met a goddess, disk in hand,
There in Scotts Valley—home of Borland.

She sang to me with perfect piich,
Of code that runs without a glitch.

Turbo Pascal; SideKick too,
And SuperKey, the one that’s new.

Where Dionysian madness reigned,
Among those usually left-brained.

At what I heard my wonder grew,
For ancient Bacchus lives anew—

Reborn in this Age of Information,
As head of a Sofiware Corporation.

— “Bacchus and The Myth of Borland "’

hilippe Kahn,
founder and pres-
ident of Borland

International, can’t find a bottle opener
for the two bottles of Calistoga mineral
water.

He improvises. He uses the doorjamb
and flips the caps off. Mineral water
sprays the air as if from a geyser, splat-
tering his face, Hawaiian shirt, and tan
corduroys. He continues talking without
wiping his face, oblivious. He’s not a man
who worries about such things as
appearances.

Kahn seems like a man who’s living his
dream. His two-year-old, privately owned
company is bringing in an average of $2
million dollars a month with monthly
sales of 60,000 units, which Kahn com-
pares with Lotus Development Corp’s
45,000 units.

In 1% years, Borland has sold 400,000
copies of Turbo Pascal, a widely
acclaimed piece of software originally
priced at a revolutionary $49.95 (Turbo
Pascal 3.0, released in March 1985, costs
$69.95). Borland’s second big product,
the desktop organizer SideKick, has had
sales of 300,000 units since June 1984.
SuperKey, a data encryption and macro
processor program, was released in April,
and Borland says 15,000 orders were
received in the first three weeks.

PC Week listed Turbo Pascal among the

1. Copyright 1985 Jeffrey Armstrong.

the Borland myth

PhilE)pe Kahn: The man behind

By Regina Starr Ridley

top 10 products of 1984, and Infoworld
named SideKick product of the year in
1985, Borland was named company of the
year in 1984 by PC Magazine.

Thirty-three-year-old Philippe Kahn
holds the spotlight for this success. The
media seems suddenly to have caught on
to a hot personality. The Wall Street Jour-
nal covered Kahn in a front page story on
June 6, playing up his maverick nature
and flamboyant lifestyle under the head-
line, ““L’Enfant Terrible is also L Enfant
Riche.”” Two days later—perhaps a typical
day, perhaps not—Kahn participated in a
morning radio talk show, at noon began a
2%-hour interview with TIME magazine
on U.S. entrepreneurs, and immediately
followed with the COMPUTER
LANGUAGE interview.

“We’d like to get Philippe on the cover
of TIME magazine,” Borland’s corporate
communications director confides. Some
might see an ego problem here, but that’s
an oversimplification. More accurately:
Philippe Kahn is a very intelligent man
who recognizes his abilities and has
formed a company in his image. But
there’s more to the man than that.

“You have to be careful of appear-
ances, you know,” Kahn says. ““People
and things are never as good as they
appear to be. Sure, the company is super
successful. I can be considered maybe
even the most successful guy of the year,
whatever, so what? There’s more to it,
there’s more to someone than that.”

Now Zeus, as you know, is fond of risk;
Of earthly maidens who boot the disk,

For if she smiles, Zeus can’t refuse her,
And thus he consorted with the End-user:

Semele her name, the Market Place;
A princess full of riches and grace.

There in her womb grew the seed of Zeus,
Philippe, Bacchus, Ease of Use.

ahn’s university
years were spent
in France, where

he was born, and Switzerland. He made
money on the side playing his saxophone
in French jazz clubs. His academic inter-

est focused on theoretical mathematics
and number theory, and he received an
Agrégation de Mathématique, equivalent
to a Ph.D. in mathematics, certified by the
French Academy of Science. He taught
university-level math in Nice and Gren-
oble, France.

“Computers were just a way for us to
do applied mathematics and solve prob-
lems,” says Kahn. ““I was more interested
in proving theorems and in the beauty of
absolute pure mathematics done with just
the mind and no machine.”

“In the States computers at that time
already had kind of an aura—there was
another dimension than the pure scientific
dimension, kind of like the dimension a
rock group has to a high school class.

*“The aura around the Apple is much
more than just business and computers.
It’s something else. There is something a
little mystical. But the mystique [in
Europe] at that time didn’t exist. The
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TURBO REF

a Cross-Reference and Lister
utility for Pascal source programs.

« All options user-selectable.

= |dentifies line number for each
variable reference.

= Can cross-reference constants.

« Indicates type of reference.

s Will process a list of files.

« Will read Include files.

s Draws boxes for control structures
— example:

if PascalProgrammer then

CallGracaon ;

repeat
[ RunTurboRef ; I
unul Orgamzed

WwWritten in Turbo Pascal for the IBMPC.
PC-DOS 2.0 and 128K required.

Only $49*

MC, Visa, or company check.
C.0.D. orders add $4.00.
Michigan residents add $2.00 sales tax.

00 Q0000

0 0 000 O0OQ0

(& racon services, INc

w4632 Okemos Rd.
| visA | Okemos, MI 48864 |
(I (517) 349-4900 -

I8M and PC-DOS, and Turbo Pascal are registered
trademarks of international Business Machines Corp.
and Borland International inc., respectively.
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punch cards . . . there wasn’t much mys-
tique there. For me, the mystique of
manipulating ideas was far more attractive
than the mystique of the punch card
reader.”

Kahn studied mathematics in Zurich,
Switzerland, for a time. He happened to
wind up in a class taught by Niklaus
Wirth, champion of structured program-
ming and author of Pascal and Modula.
“‘At that time there was no such thing as a
computer class, you had to learn a lan-
guage,” says Kahn. “As far as I can
remember, there was a choice between
PL/I and Pascal. When I went into the
PL/I class there were 200 people. In the
Pascal class there were five people,
because no one knew anything about Pas-
cal.” Wirth was the professor, and Pascal
was the first language Kahn learned.

What changed Kahn’s mind about com-
puters was his encounter with the video
terminal and keyboard in the early 1970s.
His first computer was the Apple II. **I
discovered with my Apple II the mystique
of Silicon Valley,” says Kahn. *‘I thought
the center of gravity of the high-tech
world was Silicon Valley. It was an opin-
ion, I'm not sure it was a fact. And it was
adream, you know, everyone has a
dream.”

In 1983, the Borland myth begins.
Kahn founded Borland International that
May, with a total of $20,000 in family
investments. The first office was over an
auto repair shop. Kahn chose the name
Borland because it sounded very Ameri-
can to him—it was inspired by astronaut
Frank Borman’s name. Kahn didn’t want
to draw any attention to his immigrant sta-
tus as an illegal alien (he now has a green
card).

Turbo Pascal, Borland’s first product,
was released in November 1983. Its actual
origins are shrouded in some mystery.
Kahn says he and two friends—whose
names he cannot (or will not) reveal —
wrote it in Europe. They were making a
living writing application code in Pascal
for CP/M-80 machines.

But when the IBM PC arrived on the
scene, “‘we found ourselves with the
worst compilers for Pascal that have ever
been written,” Kahn says. *“We really had
a problem. We needed a Pascal compiler
that behaved the way we wanted it to
behave. First, we wanted it to be fast.
Then we wanted it to be small. And we
wanted it to generate good code. There
came Turbo Pascal.”

Then Bacchus, (Philippe) remembered and cried,

At how his Mother in sorrow had died.

How expensive programs dragged her away,
Making her suffer; making her pay.

“The User must have a product that s great!”
He shouted, descending to Pluto’s Gate.

“Faster Compilers with vigor and speed,
Will give them the power and freedom they need.”

So began their ecstatic guest,
To bring mankind programs, but only the best.

Products wrought in Fire Devine,
And priced at only Forty-nine.

orland’s philos-
ophy of selling
low-priced

software is Philippe Kahn’s philosophy.
“Everyone was saying “you should try to
sell it [Turbo Pascal] for $400, $500." One
day T said ‘hey, we're going to sell it for
$49.95 plus $5 shipping and handling,’
because I had bought a mail-order book at
a B. Dalton’s store, and the book said if
you want to generate an impulse buy, the
product has to be less than $50.

**That’s how the whole concept came.
And then the concept was such a success
that it became a philosophy. When we saw
the enthusiasm it generated, we said well,
maybe we've got something here, some-
thing that everyone’s been waiting for—
super-quality software at rock-bottom
prices.”

Some other software publishers have
been following Borland’s lead in low soft-
ware prices, notably Adam Osborne’s
Paperback Software. “‘I like Adam,” says
Kahn. “I hope that he will be successful
because it will shut the mouths of all the
people who have been putting him down
for a long time.”

“‘Regarding his company, I'm glad to
see that people are following our lead in
terms of pricing. Unfortunately, I'd hope
that people would follow our lead in terms
of quality, too.”

Osborne’s company markets software it
purchases from a pool of software devel-
opers, who are then paid royalties. *I
don’t know how viable it is to do what he
does and not develop your own software,”
says Kahn. “‘At our prices, you can’t offer
large royalties to people.”

Non-copy protection is another one of
Philippe Kahn'’s beliefs that became a Bor-
land philosophy. Borland’s policy of non-
copy protection is held without regard to
how it affects the company’s sales.

“Tt is a philosophy,” says Kahn. *“I do
not use copy-protected software. Why
should I impose copy protection on my
customers who are ready to spend money
on a piece of software? Why should I tell
them to do something I wouldn’t do?"’

““The problem with copy protection the
way it is right now is that it’s basically a
tax on honesty. It’s like saying, “You're
buying this thing and paying me money,
but I don’t trust you. You're thieves, so
I’'m copy protected.’

“I think it’s a major problem to treat
people that way. I think in any business
relationship, if there’s not at any point
some sort of trust in the relationship, then
I’m not interested. I'd rather go into the
mountains and pick strawberries.”




“For all mankind can be glad and hack
If we bring the excitement of programming back.

So let the taste of my programs flow;
Let ecstasy in their phosphor glow. "

I l he core of our
corporate strat-
egy is that we

are a language company and that we know
that languages are here for the long run.
We aim to be the language company of the
latter part of the eighties,” proclaims
Kahn.

Borland’s choice of language products
to develop over the next year or so (*‘I
don’t want to talk about time frames any-
more”’ growls Kahn, “you know how
software is—you start developing and
then you pray’’) is Modula-2, C, BASIC,
and then Ada.

“We chose Modula because I like Mod-
ula,”” says Kahn. He does not sec a Bor-
land Modula as a competitor to Turbo Pas-
cal. ““I believe that Pascal will probably
remain the primary teaching language, as
well as gradually supplant BASIC for rea-
sonably small programs. I believe
Modula-2 will be for people who want to
go for bigger projects and have use for
multitasking applications, because it does
support quite nicely interprocess commu-
nications and things like that.”

“It’s like a toolbox, you know. If you
start trying to use a saw as a hammer or a
hammer as a saw you’re in trouble. Why
would people who want to make small
projects, like printing a mailing list, use
Modula-2 and have to hassle with some of
the inconveniences of Modula-2 because
it’s a ‘better’ language?

“I don’t think Modula-2 is a better lan-
guage than Pascal, especially since Pascal
has been extended. Now, if you're talking
Modula-2 against standard Pascal, then
0.K., sure. But a language like Turbo
Pascal —probably the de facto standard
Pascal —has a lot of the things that
Modula-2 has in it, all the low-level stuff.

“Modula-2 will probably be bought by
people who need the functionality of
Modula-2,”" he says. *‘We know that
Modula-2 will be far less successful than
Turbo Pascal. We know it will be some-
what successful, but there is no way we
can sell the same amount of Modula-2s
and Pascals.”

Borland’s Modula-2 for CP/M-80 is
currently in beta test. The PC-DOS ver-
sion is in alpha test. The CP/M-80 Mod-
ula is further ahead because “‘one guy got
excited about doing it for CP/M and was
faster than the other guys,” says Kahn.

“It’s a good compiler. It generates code
that is two or three times faster than Turbo
Pascal. It’s the best CP/M-80 compiler.

““I think we're the only company devel-
oping new products for CP/M, and that’s
got to excite the whole CP/M community.
We are a company that doesn’t do things
Just because there’s a market out there—
and I think that’s one of the keys to our
success. We do things because we think
they’re going to be useful tools. If they’re
tools for us, they’ll probably be tools for a
lot of people, and then there'll be a mar-
ket. That’s how Turbo happened, that’s
how SideKick happened, that’s how
SuperKey happened, and that’s how the
CP/M version of Modula-2 happened.

“I’m sure we’ll make money on the
CP/M version of Modula-2. It’s exciting
for people to know there’s a company that
still cares about CP/M-80. And sure, we .
care because there are some guys who use

CP/M-80; therefore we do products for
it.”

Kahn chose BASIC to be one of Bor-
land’s next compiler products even though
he doesn’t like BASIC. ““The only thing I
really needed was a BASIC compiler that
could generate executable files out of a
Microsoft 3.0 interpreter program,’ says
Kahn. “And I thought that’s what people
needed. A machine that would allow you
to run all those programs you find in the
magazines or in the public domain. And
eventually everyone will buy one even if
they don’t use BASIC, because everyone
has a few BASIC programs that do some-
thing on their machine, whether it’s a
game or something like that.”

START WITH FORTH...

FINISH FIRST!

polyFORTH II* Provides The Competitive Edge

polyFORTH Il is the consistent win-
ner in any race. Especially one that needs
the optimum software environment—lan-
guage and operating system—for inter-
active and real-time applications. Now,
you can program quickly and efficiently
for process control, graphics, instrumen-
tation, and robotics using the English
words common to the application.

The gold-medal award winning
features of polyFORTH I include:

¥ unlimited control tasks;
v high-speed interrupt handling;

¥ reduced application-development
times; and

¥ ability to support multiple
terminals simultaneously

and they're available for mini or micro-
computers like the IBM-PC and the DEC
PDP-11/LSI-11 and 68000.

FORTH, Inc. supports many aero-
space giants and Fortune 500 companies.
These are the companies that finish first
consistently, because they execute their
jobs with Forth as their special "secret
weapon" for real-time applications and
manufacturing control,

For over a decade, FORTH, Inc. as
the inventor of the Forth environment,
has provided users with extensive on-line
documentation; complete, user-friendly
manuals; programming courses; a
FORTH, Inc. hot-line; and expert contract
programming and consulting services.
And all this at a surprisingly low cost.

Make polyFORTH Il part of your
medal-winning strategy as you go for the
gold in your next race....

FORTH,Inc.

2309 Pacific Coast Highway
Hermosa Beach, California 90254
(213) 372-8493 » TELEX (RCA)275182

IBM-PC is a registered Trademark of International Business Machines Corporation
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A LOW COST
EXPERT SYSTEM
DEVELOPMENT TOOL

Create knowledge based, prob-
abilistic IF-THEN rule expert
systems on an IBM PC, XT or
compatible

Provides the user with a list of
possible solutions to a problem
arranged in order of probability

Performs backward chaining and
can explain how conclusions were
reached and why information is
needed

External programs, including most
spread sheets and data base
managers, can be called with data
passed into EXSYS for analysis

ALL input is English text, algebraic
expression or menu selection

Numeric variables are supported
and can be calculated and

displayed by the expert system

Full available memory is used and
the programs are written in C for
fast, efficient code

700 rules per 64k of memory over
192k (almost 5000 rules in a
640k PC)

Trig, log, exp and sqrt functions
supported

Developed expert systems market-
able WITHOUT ROYALTY

Requires IBM PC, XT, AT or
compatible with DOS 2.0 or higher
and 256k

DEMO DISK — Demo knowledge
bases, text of manual, automated
instruction on how to use the
program and ability to create and
run rules — $10 (refundable with
purchase)

FULL PROGRAM — $295 + $5
postage and handling

MACINTOSH VERSION
AVAILABLE SOON

EXSYS INC, P.O. BOX 75158
CONTR. STA. 14, ALBUQUERQUE, NM 87194
(505) 836-6676
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In the past Kahn has been quite vocal
about his distain for C. He's only mel-
lowed a bit, but C is high up on the Bor-
land product list.

*'If people want a C compiler, we’ll
give them a C compiler. We're a language
company, and we have the technology to
produce very good compilers. Producing
a C compiler is essentially writing a
slightly different parser than Modula-2’s,
because the functionality of C is very
close to that of Modula-2.”

Kahn says he uses C for certain things,
such as drivers. He’s working on a Sun
terminal and uses C on it because he
doesn’t think its Pascal compiler is very
good.

“But I personally don’t like to take C
and write a program,” says Kahn. ““I like
to take Pascal and Modula-2 and fiddle
around, write little games, have fun on a
plane with my DG while people are
watching “Karate Kid” or something,
Write a little Space Invaders game, some-
thing useful, or something funny.”

“Do you know what C is? There are
two types of languages. C is a write-only
language. Pascal is a read and write lan-
guage. Take two 1,000-line programs.
One in Pascal, one in C. You didn’t write
them, someone gave them to you. You
know both languages well. With the Pas-
cal program, after 10 minutes maximum
you'll know what it does. With the C pro-
gram, you could spend two weeks fig-
uring out what it does. It’s a write-only
language.

“I think the dazzling penetration of C
among a certain fringe of programmers is
due to the craze over UNIX. Everybody
said 'UNIX is going to be successful,
therefore C is the language.” Well, every-
body knows by now that UNIX won’t be
successful, and therefore C probably will
be an interesting language in certain
areas, but won’t be ‘the’ language.”

After Modula-2, BASIC, and C lan-
guage products, Borland is considering
coming out with an Ada compiler. Kahn
plans to implement a reasonable subset of
Ada for people who want a fast, efficient
development system. ““The goal here is
that if people develop software with our
compiler, then once they finish, when it
works, then they can compile it on a vali-
dated Ada compiler. And then they have a
really easy way to work,” says Kahn.

Kahn has no plans for COBOL, Forth,
or Al language products. “We do what we
like to do, and I never really liked
COBOL. Unless someone comes on with
the company who just loves COBOL,
wants to do a Turbo COBOL or some-
thing, I just won’t get involved with it.”’

“Forth is a religion, and we’ve kind of
decided right now not to participate in
religion, one side or the other.

—

“Ithink Al is a big bunch of baloney.
What they call Al is simply manipulating
more data in less time. Al is not much
more than glorified Animal programs.

“Al languages are interesting. LISP is
an interesting language. PROLOG is
probably even a more interesting lan-
guage. A language like Smalltalk is cute. I
like it, I think it’s nice.”

Kahn sees Borland as a fun place to
work. And judging from the parties, it is.
The story of the Borland toga party at the
1985 West Coast Computer Faire in San
Francisco, Calif., received a great deal of
press coverage. About 600 Borland
employees and guests—most wearing
grape leaves in their hair—participated in
an unparalleled spectacle of a party.

Philippe—Bacchus—wore a toga and
played his sax. A troupe of San Fran-
ciscan clowns, called I Fratelli Bologna,
led high-tech versions of Olympic games,
such as throwing the diskette. Other
entertainment included a stunning male
trapeze artist and a rock band. Mean-
while, party-goers feasted on an outra-
geous buffet— which included a whole
roasted lamb and pig—and enjoyed the
flowing spirits. Borland’s cost: $45,000.

Kahn says Borland employees have fun
at work too. “'If you’re a software devel-
oper at Borland you’re proud of what
you’re doing because we don’t have ‘junk
products.’ There’s no product we’re
ashamed of. And that’s important. That’s
a craftsman’s pride.”

Now each day they 're growing and all through
the land,
Users are singing the praises of Borland.

Yes born of the Gods but destined for men,
16 put the job back in computing again,

That programs divine for any PC,
Delight every user, priced reasonably.

So ring forth the Music, the Timbrel and Flute,
Take off your Wing-tips and Three-piece suit,

And join in the merriment, sit back, relax,
Here’s Borland as Pan and Philippe on

the Sax. n

Regina Starr Ridley is the Managing Editor
of COMPUTER LANGUAGE.
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Microprocessor programming made simple.

“Keep it simple” was the principle
of the 14th Century English philos-
opher William of Occam and it has
even more validity today. Faced with
the problems of sophisticated
computer systems, designers have
found that ever more complex pro-
gramming languages are further
complicating their tasks. Until now.

Occam. Created for system
design and implementation.
When we started designing our
new VLSI family of 10-MIP trans-
puters, we built on William's simple
philosophy. To take advantage of
the possibilities opened up by the
transputer, we needed to create a
language capable of properly ad-
dressing parallelism and multi-
processor systems.

With the ability to describe con-

transputer family. It provides an
efficient, responsive implementa-
tion language for systems built
on today’s microprocessors. It also
opens up future possibilities with
its performance -enhancing
multiprocessor capabilities. And
INMOS now offers a product to let
you exploit occam’s total capability
in your system.

Simplify your job with the
Occam Programming System.
The Occam Programming System
(OPS) gives you the tools for com-
plete VAX /VMS software develop-
ment. This package includes an
integrated editor / checker, an
optimizing VAX compiler and full
documentation. This gives you a
supportive environment for the
development of occam programs

f“‘r‘""“

for execution on the VAX. Cross-
compilers for 68000 and 8086-based
systems will also be available.

What's more, the occam programs
developed and proven on the OPS
will give you a head start for work
with the INMOS transputer. Exten-
sions to the OPS will be available
which will allow occam programs
to run on the transputer.

And if you have a requirement
to program the transputer in other
popular high-level languages, other
extensions will include compilers
for C, Fortran, and Pascal.

Get started today.
Contact us for our information
pack on occam, the Occam Program-
ming System and the transputer.
You'll be surprised how simple
your life can be.

For quick response, call us at

currency (whether timeshared or o)

real) and to handle message- e P
passing at the lowest level of the "'.‘ . g Ll !JI' l{Aﬁ

FEm== (303) 630-4000 or write:
{a S Occam, PO. Box 16000,

language, all aspects of a system
can be described, designed and
implemented in occam. From in-
terrupt handling through signal
processing to screen editors to
artificial intelligence. And on.

But occam is not limited to our
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-
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" m,f' “ \ ‘““ Colorado Springs, CO 80935.
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lnmos.. and occam are trademarks of the
Inmos Group of Companies
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Smalitalk
Comes

[FE T e en years before
Rl e 1 Apple’s Mac-
bz intosh opened its
a8 first window,
researchers at Xerox Corp. were using
personal computers that sported a what-
you-see-is-what-you-get, point-and-click
user interface with bit-mapped graphics,
overlappiing windows, and pop-up
menus.

These minicomputer-sized “PCs’’ were
called Altos, and they were programmed
in a language called Smalltalk.

Smalltalk pioneered many of today’s
most important software concepts, includ-
ing object-oriented programming, mes-
sage passing semantics, and modeless
design. The most recent version of the
system, Smalltalk-80, was also an unprec-
edentedly accessible one; it was written
almost entirely in itself and provided mul-
tiwindowed “browsers” through which
you could inspect or extend the system.
And extending the system was easy,
because by its very design principles, the
Smalltalk-80 system encouraged explora-
tory programming and a toolkit approach
to software design and reuse.

Not long ago, if you wanted to explore a
Smalltalk-80 system you had to work at
Xerox—no commercial implementations
existed. But that situation is changing,
and at least one product is now available
for personal computers: Methods, from
Digitalk Inc. Methods implements a large
subset of the Smalltalk-80 system as
described in Smalltalk-80: The Language
and its Implementation, by Adele Gold-
berg and David Robson (Addison Wesley,
1983).

By Darryl Rubin

In this article we’ll explore the
Smalltalk-80 language and learn how to
write Smalltalk-80 programs. As pro-
gramming examples, we’ll present some
surprisingly short routines that implement
UNIX-style filters and even an interactive
spelling checker. We'll also highlight the
differences between ““pure’” Smalltalk-80
and the Methods implementation of it.

For a quick intro to Smalltalk-80 syn-
tax, check out the window labeled Lan-
guage Comparison in Figure 1. This and
the other figures and listings we’ll present
were all developed on an IBM PC/AT run-
ning Methods. If you have your own copy
of the program, fire it up and come
explore!

Object lesson

A Smalltalk-80 system is made of objects
that send messages to each other. Objects
include everything from numbers and
characters to arrays, sets, files, windows,
code blocks, and text editors. Each dis-
tinct kind of object is called a class. An
object that belongs to a particular class is
called an instance of that class. Some
examples of objects and their classes are:

29 Integer

SA Character (A)

‘ABC’ String

#Smalltalk  Symbol (unique string)

#(123) Array (of integers)
#(1 SA"BC’) Array (of various)
[x:=1+ 2] Block of code

More complex objects are the text edi-
tor labeled Workspace in Figure 1 and the
Class Hierarchy Browser in Figure 2. Of
course, you can add your own classes of
objects to a Smalltalk-80 system. To write

the Micro

a Star Trek game, for example, you might
first create a Starship class, then create an
instance of that class called Enterprise .

All computations in Smalltalk-80 are
performed by objects. Indeed, objects are
like little computers: each stores some
data plus the procedures that operate on
that data. To access or manipulate the data
stored in an object, you send it a message
detailing your request. In response, the
object executes the internal program
selected by your message and returns the
result (another object, naturally),

An object’s stored data, called its
instance variables, serves to describe the
current value or state of the object. For
example, Integer objects have a single
instance variable that specifies the
numeric value of the integer. Starship
objects would probably be more complex,
having instance variables for the Star-
ship s current speed, heading, fuel, and
damage level.

An object’s internal programs, called
its methods, serve to implement the
behavior or functionality of the object.
The code for these methods is contained
in the class definition for the object. For
example, objects of class Integer have
methods for performing arithmetic,
numerical comparison, and type con-
version, among others. Starship objects
might have methods for changing speed,
turning, raising shields, refueling,
and so on.

If you think Smalltalk-80’s encap-
sulation of data and procedures inside
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objects smacks of Ada’s packages or

i Modula’s modules, you’re right. It’s also

| what makes all three languages so modu-
lar and extensible, because it prevents
software components from depending on
each others’ internal representations or
implementations. Smalltalk-80 smacks of
Ada in another interesting way, thanks to
its message passing semantics, as we'll
see later.

The message is the medium

All computation in Smalltalk-80 occurs as
a result of sending messages to objects.
For example, the expression 2 + 3 causes

the message *“+ " (called the message
selector) to be sent to the object 2 (the
message receiver), with the object 3 as a
message parameter. The object 2 responds
to the ““+ 7" message as you would expect:
by adding its own value to that of the
parameter and returning the result, 5, as
another object.

The Workspace window in Figure 1
shows several kinds of message expres-
sions and the results they return. The
Smalltalk-80 system is unlike others in the
flexibility it gives you for entering and
evaluating expressions. You can type
expressions anywhere in almost any win-
dow on the screen, scrolling the window
contents in any direction if you need to.

To evaluate the expression, you high-
light it with the cursor and pick the com-

Smalltalk-80 syntax and sample expressions
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- Languoge Comparison - Workspace
PASCAL SMALLTALK-80 EXPRESSION RESULT

! X:=2xly+2;  x:=2x(y+ 1. —2 % —3abs —b

ai] : = afi; aat: i put: (o at: ). (‘ab’ , ‘de’) size 4

x: = max (y,100); x: = ymax: 100. P isLetter false
. ‘ahc’ asUpperCase ‘ABC'
- 5. = 'string’; s = 'string’. ‘abd’ af: 2 $h
1 | - = lengthls); | : = gsize. #(12 $a'b’) at: 4 b’
J t . = concat(ss); je =iuis
| u: = copylt,1l); u: = tcopyFrom: 110: |. “Assume an empty set Myset”
! Myset add: 1 1
] new {aSet); aSet : = Set new. Myset add: $a %a
' aSet: = aSet+[2];  aSetadd: 2. Myset includes: 2 false
| Myset Set($a 1)
| if [n] in aSet (aSet includes: n)
l thenn : = log(n) ifTrue: [n: = nlog] “Assume an empty dictionary D"
l elsen : = abs(n); ifFalse: [n : = n abs]. D at: ‘yes’ put: 'si’ ‘i’
E D at: ‘yes’ i’
""i fori: = 1t010 1 to: 10 do: D keyAtValue: ‘i’ 'yes'
% doafi]: = 0; [:i 1 a af: i put: 0]. D indudes: 'si’ true
i D includes: ‘yes’ false
i while not(eof(f}} [f otEnd] whileFalse: D indudesKey: 'yes’ true
i do read(f,ch}; [ch: = fnext]. D at: 8 put: 10 10
‘ Figure 1.

mand Show It from a pop-up menu. Just
like that, the answer prints out adjacent to
the highlighted expression. (Or, if the
expression has an error, an error message
is inserted into the expression adjacent to
the error.)

There are three kinds of messages:
unary, binary, and keyword. A unary mes-
sage consists of a message name with no
arguments, as in:

‘ABCD’ size 4

Here, the unary message size is sentto a
string object, which responds by
returning the string’s length. The size
message is quite a common one in
Smalltalk-80; almost every kind of object
implements its. Array objects, for exam-
ple, respond to size with the number of
cells they have.

Binary messages take a single argument
and are written in infix notation, as
follows:

2+3 5
‘ab’ > ‘cde’ false
‘ab’~= ‘cde’ true

Keyword messages take one or more
arguments and use message selectors that
have trailing colons. An example of a one-
argument keyword message is 2 max: 3,
which returns the object 3. Here is a two-
argument message:

Prompter prompt: ‘Suspect word’
default: ‘hee™”

This message sends the selector
prompt:default: to the object Prompter,
with the two strings as arguments. The
result is the pop-up prompter shown in
Figure 2. You build messages with three
or more arguments in a similar manner.

Smalltalk-80 lets you build arbitrarily
complex message expressions from sim-
pler ones. The language has few pre-
cedence rules. Terms of equal precedence
are evaluated left to right, with parenthe-
sized expressions being evaluated first.
Unary messages are sent first, binary
messages next, and keyword messages
last. So the expression:

anArray at: aSymbol hash
put: aSymbol size + 1 * 2




is evaluated as if it had been written:

anArray at: (aSymbol hash)
put: (((aSymbol size) + 1) * 2)

Here’s an example that shows when
parentheses are a must:

aSet add: (anArray at: 1)

Had this expression been written without
parentheses, the invalid message selector
add:at: would have been sent to the object
aSet with anArray and / as arguments,
hardly what we intended!

If you need to send several messages to
the same object, you can cascade them
with semicolons, like this:

Enterprise turn: 90;
ahead: 5; shieldsUp

You can also assign the results of an
expression to a named variable, as in
aDict : = Dictionary new (here, as in
Methods, we use the symbol **:="" rather
than Smalltalk-80’s left arrow). This cre-
ates a new dictionary and assigns it to the
symbol aDicr, which will now serve as a
name for that object in any expression. So
now you can write:

“’Store”’
uffLook Upl’

aDict at: ‘yes’ put: ‘si’
aDict at: “yes’

Perhaps you noticed that dictionaries
and arrays use the same messages, or pro-
tocol, for storing (at:put:) and retrieving
(at:) clements. Indeed, objects have a
great deal of commonality in the messages
they implement. This provides a consis-
tent and type-independent way to deal
with many kinds of objects, be they num-
bers, strings, arrays, sets, or display win-
dows. Type independence is further pro-
moted by the fact that Smalltalk-80
implemerits dynamic binding, meaning
that a message specifies the name rather
than address of the desired operation.

These characteristics make it possible
to write general-purpose routines akin to
Ada’s generic procedures. Suppose you

"-'g-;—___jr-

write a Bubble Sort method, using the
message ““ <"’ for comparisons. Then
your method will be able to sort any kind
of object that implements ““ <", including
numbers, strings, and dates. Write a
LIFO stacking method, and this one rou-
tine will be able to stack numbers, arrays,
sets, windows, even starships!

Class act

A Smalltalk-80 system consists of many
kinds, or classes, of objects, each of
which performs different functions.
Integers, Strings, Sets, and Dictionaries
are some of the standard classes. All
objects of the same class have the same
structure: the same instance variables,
message protocol, and methods. For

example, all Integer objects have an
instance variable for the integer’s value,
and all respond to messages for per-
forming arithmetic and type conversion.

Smalltalk-80’s class structure is hier-
archical, consisting of a root class, called
Object , and many subclasses. Class
Object provides the common protocol for
all objects, including standard messages
for testing an object’s class (isKindOf:
aClass), copying the object (copy), or
printing it out symbolically (printOn:
aStream). Each subclass adds to this its
own messages and methods for imple-
menting the subclass-specific
functionality.

The most significant feature of
Smalltalk-80’s class system is that each
class inherits the entire functionality of all

nextGap, sample Filter blocks, and a Spell window

. Workspace
FILTER BLOCKS FOR CLASS FILTER & WORDFILTER

- Class Hierarchy Browser
Prompfer next:put:
Rectangle nextChunk
Speller nextChunkPut:
Stream nexiGap
ReadStream nextLine
WriteStream nextMatchFor:
ReadWriteStr
FileStream instance | class
nextGap

“Return string containing the
next interword gap”
Ifirstl
first : = self position max: 1.
[self atEnd

or: [self peek isLetter]]
whileFalse: [self next].
“self copyFrom: first

to: self position

Workspace ——r Suspect word —
hee:

“Strip all conirol chars. Assume set CirlCh”
[:ch I (GirlCh includes: ch)

ifTrue: []

ifFalse: [ch]]

“Capitalize every word in a file"
[:word :gap | (word replaceFrom: 1 fo: 1
with: (String with: (word at: 1)
asUpperCase)), gap]

“Output st of unique words. Assume
aSet : = Set new. eol : = String with: Cr
[:word :gap | (aSet includes: word)
ifTrue: ["]
ifFalse: [aSet add: word. word , eol]]

o

“Mark all misspelled words in a file"
[:word :gap | (Webster spell: word) , gap]

“Interactively spell check words in a file”

Spell check: ‘hee’

[:word :gap | (Webster check: word) , gap]

Figure 2.
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done through windows. The Class Hier-
archy Browser in Figure 2 shows one such
window for doing this. Clockwise from
the top left corner, this window shows a
class pane, message pane, and method
pane. To modify an existing class, all you
do is select a class name from the class
pane, then select one of the class’s mes-
sages from the message pane, and finally
edit the method that appears in the method
pane.

its superclasses, straight up to class
Object . This means you can add new
classes to the system simply by changing
or extending an existing class to create a
subclass of it. You never need reinvent an
existing piece of functionality. You are
also free to modify existing classes,
because Smalltalk-80 is written almost
entirely in itself.

Like everything else in a Smalltalk-80
system, adding or modifying classes is

Filter class definition and methods

Object subclass: #Filter
instanceVariableNames:

"filterBlock ' "Code that does the filtering"
classVariableNames: '" "None"
poolDictionaries: '' "None"

Filter class methods
using: aFilterBlock

"Create a new filter using the specified block."
“self new using: aFilterBlock

Filter methods
from: inStream to: outStream

"Filter from input to output sStream, returning output
stream."
inStream do: [:item | '"Do for each item in inStream"
((item ;= filterBlock value: item) isKindOf: String)
ifTrue: [outStream nextPutAll: item]
ifFalse: [outStream nextPut: item]].
“outStream.

fromFile: inFile toFile: outFile

"Filter from the specified input file and append to the
output file. Return the output file name."
“(self "Invoke self with files opened as streams"
from; (Disk file: inFile)
to: (Disk file: outFile) setToEnd)
close file name.

using: aFilterBlock

"Make the specified block be this object's filter block."
filterBlock := aFilterBlock

Listing 1.
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You can also add methods or classes by
selecting those respective functions from
pop-up menus associated with browser
windows. Figure 2 shows an example of
my having done exactly that: the nextGap
method is one that I added to class
Stream . It complements the standard next-
Word method and is useful in writing
UNIX-like filters that process streams a
word at a time, as we’ll see.

When you add a class to the system,
you must specify several things:

B The names of the new class and its par-
ent class.

B The names of the instance variables for
the new class. Each object of the class will
get a private copy of these variables.

B The names of the class variables for the
new class. The class variables are shared
by all objects of the class.

® The message selectors for the new
class.

B The methods for each defined message
selector.

Once you’ve entered this information,
Smalltalk-80 compiles it into the system
image, and it’s ready for use. Listing 1
shows a class that I added to my copy of
Methods. The class, called Filter, imple-
ments a UNIX-like filter capability.
Here’s a simple example of using a filter
to convert a file to uppercase:

(Filter using:

[:ch | ch asUpperCase])
fromFile: ‘in.txt’
toFile: ‘out.txt’

This expression first creates a new Fil-
ter object by sending the block of code
[:ch | chasUpperCase] to the Filter class
(we’ll describe blocks in the next section).
The Filter class stores that block as an
instance variable of the newly created fil-
ter object. The new filter is next sent the
fromFile:toFile: message, which specifies
input and output file names for the filter to
use. The result is to read the input file a
character at a time, sending each charac-
ter to the stored block and writing the
block’s resulting value to the output file.

Sometimes it’s useful to process a file a
word rather than character at a time. For
this purpose I created a subclass of Filter
called WordFilter. The definition of Word-
Filter (Listing 2) consists of but a single
method that implements the message
Jrom:to . This message overrides a mes-
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sage of the same name defined in class Fil-
ter. The difference is that WordFilter
reads its input stream a whole word at a
time and sends two arguments to the
stored filter block: the input word and the
interword gap (white space) that follows
the word in the input stream. To accom-.
plish this, notice how WordFilter uses the
nextGap method (Figure 2) that I added to
class Stream. Here’s how to convert a file
to upper case using a word filter:

(WordFilter using:
[:word :gap |
word asUpperCase , gap])
fromFile: ‘in.txt’
toFile: ‘out.txt’

WordFilter demonstrates the true power
of Smalltalk-80’s class inheritance mech-
anism because WordFilter inherits and
uses all of Filter’s messages and methods
except from:to: , which it overrides. For
example, when you evaluate the preceding
expression, Smalltalk-80 searches the
WordFilter class definition for the using:
message. WordFilter doesn’t implement
this message, so Smalltalk-80 searches
upward through the class hierarchy for the
first class that does implement the mes-
sage, which happens to be Filter. Filter’s
method for using: is therefore executed.
Ditto for all the other messages that
WordFilter doesn’t itself implement.

You can do quite a lot with Filters and
WordFilters. The Workspace window in
Figure 2 presents some blocks that you
can plug into the previous filter expres-
sions to perform various operations. The
brevity of the code to do such jobs could
make even a UNIX wizard envious!

Method actor

Methods are what perform all the actions
in a Smalltalk-80 system. In fact, almost
all the Smalltalk-80 system code is imple-
mented as methods and any software you
add to the system will be in the form of
methods, too.

Analogous to function calls in cther
languages, methods can take zero or more
arguments and always return a value.
They can also declare local variables that
are created anew each time the method
executes.

)

e .
X

\“"\\

You can add methods to any class in the
system—none are sacred. Simply display
the desired class in a browser and pick
Add method from a pop-up menu. This
puts you into the browser’s method pane
where you use Smalltalk-80’s excellent
text editing functions to enter the method.
The nextGap method in Figure 2 is a per-
fect example. It shows that a method con-
sists of four things:

B The message pattern for the method.
This is the name of the message, if unary
(for example, nextGap), or the name of
each keyword and its argument (for exam-
ple, fromFile: aFile toFile: aFile).

B An optional declaration of temporary
variables (for example, | first |, |xy |).
B A sequence of one or more expressions
to be executed, with each expression
delimited by a period.

B An optional return expression prefaced
by an up arrow (/\) that specifies the
object to be returned as the value of the
method. If omitted, the object executing
the method (self) is returned.

The nextGap method also illustrates
another important Smalltalk-80 program-

ming concept: the importance of self. Self
is a pseudovariable that lets an object send
messages to itself, as when one of its
methods needs to call another. In Figure
2, nextGap uses selfto call two of the
other methods defined in class Stream :
position and copyFrom:to: . The more you
get into Smalltalk-80, the more you’ll
notice objects talking to themselves!

To really get into methods, you need to
understand Smalltalk-80’s control struc-
tures. Like everything else, these are
implemented as messages sent to objects.
A simple example is the repeat loop:

10 timesRepeat: [Enterprise fire]

Integer objects respond to the rimes-
Repeat: message by evaluating the brack-
eted expression a number of times equal
to their value. Another pair of messages
they respond to are to:do: and to:by:do:
which implement what you Pascal pro-
grammers would call a For loop (Figure 1
has an example).

WordFilter class definition and methods

Filter subclass: #WordFilter
instanceVariableNames: '’
classVariableNames: "'
poolDictionaries: "'

WordFilter class methods

"Inherited from Filter"

WordFilter methods

from: inStream to: outStream

1

'inherited from Filter"

"Filter words from input to output stream, returning

output stream."

[inStream atEnd] whileFalse:

[outStream nextPutAll:

(filterBlock value: inStream nextWord

“outStream.

Listing 2.

value: inStream nextGap)].
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Speller Class Definition and Methods

Object subclass: #Speller
instanceVariableNames:
'wordList correctlist
classVariableNames:
"Marker'
poolDictionaries:

" "Valid word list and autocorrect list"

"Char for marking misspelled words"
L |

Speller class methods
words: wordFile corrections: correctFile

"Create a new speller object, reading the word list
from wordFile and correction list from correctFile.
Also initialize the character that misspelled words
are marked with."

Marker := $*.

“self new initialize
words: wordFile;
corrections: correctFile

Speller methods
addCorrections: inStream

"Add correction word-pairs from the input stream to
the correction list. Each word pair is on its own line.
A line with only one word specifies a word to be deleted
rather than replaced."
|entry word|
[inStream atEnd]
whileFalse: [entry := ReadStream on: inStream nextLine.
word := entry nextWord.
entry nextGap.
entry atEnd
AfTrue: [self correct: word with: '']
ifFalse: [self correct: word
with: entry nextWord]]

addWord: aWord
"Add a word to the word list."
aWord notNil
ifTrue: [wordlList add: aWord trimBlanks asUpperCase]
addWords: inStream
"Add words in the input stream to the word list"
[inStream atEnd]
whileFalse: [self addWord: inStream nextWord].

self addWord: ''

check: aWord

Listing 3.  (Continued on following page)
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Strange as it may seem, the bracketed
expressions used in control structures are
actually objects—objects of class Block.
Whereas Smalltalk-80 responds to
unbracketed expressions by evaluating
them, it responds to bracketed ones by
instantiating them as block objects.

Blocks serve as containers for message
expressions that are not to be executed
until a later time. When the time is right,
sending the block the message value
causes its contents to be evaluated and a
result returned. For example, in the pre-
vious expression, the integer 10 sends the
argument block the message value 10
times. You can also pass arguments to
blocks by using the messages value: ,
value:value: , etc., as in:

[:str | strsize] value: ‘myString’.
avg:=[:n1:n2 | (n1 +n2)/2].
avg value: 2 value: 4

Blocks give great power to Smalltalk-
80 because they allow methods to pass
code as arguments to other methods or
even to synthesize code on the fly. This
makes Smalltalk-80 suitable for Al
programming.

Although not exactly an example of Al,
Listing 3 does present a surprisingly small
yet functional spelling checker, complete
with pop-up prompters and an automatic
misspelling correction feature! The com-
ments in the first five methods give you
the details. Here’s how you would create a
Speller, with the dictionary and cor-
rection list loaded from disk:

Webster : = Speller
words: ‘words.|st’
corrections: ‘corrs.|st’.

To spell check a single word, you could
now evaluate the expression Webster
check: ‘hee’. The result is the prompter
shown in Figure 2. If you’d like to spell
check an entire file, look just to the right
of the prompter. What you see is the filter
block you'd pass to WordFilter in a using:
message (see last section). Yes, Spellers
are actually designed to be used with
WordFilters; because of this, they inherit
all the generality (and code!) that filters
have to offer.



The Smalltalk of Digitalk

Digitalk’s version of Smalltalk-80 may
surprise you. It does what many, includ-
ing myself, weren’t sure was possible.
Here is a personal computer imple-
mentation of not just the Smalltalk-80 lan-
guage, but also much of the Smalltalk-80
system—pop-up windows, browsers, and
all. Here is an implementation that is
faithful to the spirit of a system imple-
mented in its own language, with all the
source code accessible to every end user
(almost 200K worth). Here is an imple-
mentation whose performance is adequate
for serious use.

Of course, personal computers are not
(yet) Xerox Altos, so Methods does
betray some disappointing, though rea-
sonable compromises. There are no bit-
mapped graphics or mouse support, two
of Smalltalk-80’s hallmarks. Instead, you
get character mapped equivalents to
Smalltalk-80’s Bithlt, Point, and Rectangle
classes, but with color thrown in (some-
thing the Alto didn’t have). As for the
mouse, Digitalk’s way of using the
numeric keypad makes for a serviceable
alternative, but still . . .

You'll also find that Methods’ classes
and message protocols are not always
identical to Smalltalk-80’s. Views are
called Panes, Controllers are called Dis-
paichers , the file system is different
(thank goodness—it uses standard DOS
files and directories). You get walkbacks,
but no debugger. And no multitasking.

I spent a long time looking for other dif-
ferences and discovered something else.
You can spend months browsing the Meth-
ods source code and still discover a useful
new method at every turn, or think of one
you'd like to add, and can, on the spot.

Methods, like a Smalltalk-80 system
should be, is yours to explore, to mold,
and to master. n

Methods $250

Digitalk Inc.

5200 West Century Blvd.
Los Angeles, Calif. 90045
(213) 645-1082

Darryl Rubin is section manager for
network products at ROLM Corp.

"Spell check a word and if misspelled, prompt the
user with the marked word. The user may hit CR
to output the marked word, erase the mark to accept
the word as is, or edit the word teo correct it. If
the user accepts or edits the word, the wordList and
correctList are updated accordingly,"
fword|
word := self spell: aWord.
(self isMarked: word)
ifTrue: [word := Prompter prompt: 'Suspect word'
default: word,
(self isMarked: word)
ifFalse: [self addWord: word.
word ~= aWord
ifTrue: [self correct: aWord
with: word]]].
“word

correct: badWord with: goodWord

"Add a word pair to the correction list,!

((badWord notNil) and: [goodWord notNil])
ifTrue: [correctlist at: badWord trimBlanks asUpperCase
put: goodWord trimBlanks asUpperCase]

corrections: correctFile

"Add correction pairs from the specified file to the
correction list."
self addCorrections: (Disk file: correctFile)

initialize

"Create word list and correction list objects for speller
wordList := Set new.
correctList := Dictionary new.

isMarked: aWord

"Return true if aWord has been marked by the spell method"
“(aWord size > 0) and: [(aWord at: aWord size) = Marker |

matchCase: aWord using: modelWord

"Make aWord conform to the case/capitalization of
the model word,"
|word |
(modelWord at: modelWord size) isUpperCase
ifTrue: [“aWord asUpperCase].
word := aWord aslowerCase.
(modelWord at: 1) isUpperCase
ifTrue: [word at: 1 put: (word at: 1) aslUpperCase].
“word

spell: aWord

"Spell check a word: replace it if it has an entry

in correctlist, otherwise mark it if not in Wordlist.
If the word is being replaced, make the case of the
replacement word correspond to that of the input word."
“self

matchCase:
(correctlist at: aWord trimBlanks asUpperCase
ifAbsent:
[(wordList includes: aWord trimBlanks aslUpperCase)
ifTrue: [“aWord]

ifFalse: [“aWord , (String with: Marker)]])
using: aWord

words: wordFile

"Add words from the specified file to the word list."
self addWords: (Disk file: wordFile)

Listing 3.  (Continued from preceding page)
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WeTe gettin
at

hardnosed
ay.
From now on MATISis only $4995!

(MATIS, the complete User Interface development tool has been selling for $150.)

Why the radical price cut?
We decided after looking over the compe-
tition that MATIS had so many advan-
tages it should be made available to more
programmers. We decided to compete
aggressively so you could easily afford to
have MATIS in your bag of tricks. We
hear from MATIS users in the USA and
France that it is a truly loveable product.
Sooo...we're running this big ad to pro-
mote our new low price.

MATIS windows are beautiful.
Display any portion of any screens you
create at any point in your program.
Scroll in any direction manually with cur-
sor keys...or autornatically.

And the screens are
HUMUNGEOUS!

MATIS screens can be just about as big as
you want...up to 65,534 rows by
65,534 columns! The number of screens
is only limited by available memary.

Print big MATIS screens directly.
One command sends your screens o your
printer with no need to program special
routines when your virtual screen is big-
ger than your terminal screen.

User input fields are a snap.
Creating fields for data entry is easy with
no limit to size or number by screen.
Request for input .
separateiy OF el
in blocks. g -

Denis Moran
President, Softway, Inc.

Control your keyboard

with MATIS.

It keeps track of keys that are pressed
during the execution of your program
and lets you assign specific functions to
selected Keys.

Control that screen too!

MATIS is extremely versatile and flexible
when it comes to controlling lines, col-
umns, fields, and text. They can be modi-
fied, transferred, displayed or moved
with a single command. All video attri-
butes are supported: color, reverse video,
blinking...you name it, you got it.

Want an interactive

screen builder?

You've got it with MATIS. It's called
“MATPAGE"™ and it lets you create
and modify any of your screens in an
interactive mode.

MATIS adds over 70 routines
to your program.

Written in Assembler, MATIS routines
are fast and powerful giving your pro-
gram improved efficiency and enhanced
visual appeal, while they reduce its size
and maintenance worries. And MATIS
separates screen design from the core
of your program.

MATIS is unique.
We don't think there's a single program
that combines as many tools in one
package as completely or as well as
MATIS. It interfaces with Intepreted and
Compiled BASIC (Microsoft), C (Lattice,
Microsoft, Aztec), PASCAL (IBM, Micro-
soft) and ASSEMBLER. All you need
is an IBM* PC/XT or true compatible
under DOS, 128k or RAM, monochrome
or color monitor.

You get an easy to follow no- -frills
manual and a 30-Day Money Back
Guarantee.

Late News:

MATIS/T™ for TURBO-PASCAL**
only $29.95

An indispensable add-on at a dynamite
price. What more can we say?

_bﬂou.‘ <

Denis Moran

“IBM is a Reg. Trademark of 1EM Corp.

**Turbo Pascal is a Reg. Trademark of Borland International

Softway, Inc.

500 Sutter Street, Suite 222 CH
San Francisco, California 94102
(415) 397-4666

24-Hour Credit Card Orders By Phone:

1 (800) 227-2400 EXT 989 In california: 1(800)772-2666 EXT989

Please ship the following at once. | understand there is a 30-day money back guarantee.

Copies of MATIS at $49.95 plus
$3 shpg.

Copies of MATIS/T for TURBO
PASCAL at $29.95 plus $2 shpg.

California residents, add 629 sales tax

[l 1 like to read specs, 5o Total $

send me a folder.

Name

Address {please no P.O. Box)

City/State/ZIP

Phone £ )

Signature

Make payment by money order, check, or charge card [J visa [ MASTER CARD

Number

Exp

Distributed in Europe By: MICRO APPLICATION SOFTWARE = 147 Avenue Paul Doumer, 92500 RUEIL MALMAISON FRANCE, Tel (1) 732.92.54
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LISS is a lan-
guage designed
for system pro-
grammers. This

term is used loosely to denote two groups
of people: those who write operating sys-
tems and those who read operating system
programmer’s manuals. BLISS is one of
several languages developed between
1965 and 1975 for these people. It can be
compared with C, a much better known
language used by roughly the same kind
of programmers.

BLISS originally was designed at
Carnegie-Mellon University, ' Pittsburgh,
Pa., and has since been adopted by DEC
for internal use.? At the time BLISS was
designed, it was felt that system program-

‘mers had to be lured away from using

assembly language by means of high-level
languages with equal capabilities. Thus,
BLISS offers much of the hands-on feel of
assembly language programming with
minimal built-in run-time-support, while
retaining the syntax of ALGOL-like lan-
guages. In addition, all BLISS compilers
have been sophisticated optimizing
compilers.

To the casual glance, a BLISS program
looks much like an ALGOL-68, C, or
Pascal program. Each of these langu