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protest 
a on "CI:;C," 
a compiler for the C programming Jan. 
SWI8". (A compiler is a program that 
translates the high-level statements that 
a programmer writes into the actual 
machine-level codes that • compu .... 
executes.) Stallman has been working 
"" GeC for nearly low- yean; many 
believe the compiler is one of the '-""""_ By many accounts, Stallman is one 
of the best programmers in the United 
Sta .... !tis going rare for coosulting is 
$260 an hour. This year he received 
an UIISOIicited '~us" grant from the 
MacArthur Fellows Prugr.m1. in the 
amount 01 $240,000 <Ner five J"!IU'l-

But these days, StaIlman.ponds 
nearly all his time In his crowded, 130-
square-foot o{fia, in MITs Technology 
Square, writing "f ... e" software. As 
both president and master programater 
of the Free Software Foundation,. 
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Stallman's life's work is oveneeing 
the development 01 an openting sy>
!em fur wurkstations and scientific 
computers-including a wad pr0ces
sor, a spread •• compilers, and an 
array 01 powerful progranunn-'s 
too1s--and then seeing the softw ... 
given away . . 

FOI" Stallman, politics and rompu .... 
programming go hand in hand. 
His crusade is I<J< personal freedom
in particular, the freed<J<n 01 program
""'" to write whatever programs they 
want. to share programs and inf0rma
tion without being branded "pint""; 
and to learn from prograD1S that other 
progrmunen have_ 

"Free software is • ma_ 01 liberty, 
not price:' >ayS Stallman. "Irs the_ 
dom to give copies out whm you want 
to and to change how the program 
wor"tosuit~.· 



Computer5 are general-purpooe rna: '1 think ;~, dang"""" foe society ca1Ied Ernaa; ("editing maa'Q!;"I, whkh Something Iil<e that never wooId 
chines for manipulating ideas. Simply for people to rely on programs where let a person edit many files at the same have happened in computing's early 
by changing a program. the same com- we cannot see the details," says Harold time, peruse electronic mail, compile days. When Stallman was an under--
pul::eT can manage literature, music, Abelson. a profes6or of romputE'l" sci- programs. and even customize the edi- graduate at Harvard, the computer C'eIl-

or financial projections with equal ease. ence at MIT and a member of the Free tor to suit his or her own personal pre!- ter refused to install any program if 
The power of cmnpulers stems from Software Foundation's board,of direc- erences. they CXMJ.!dn't show the source rode 
the fact thaI they can copy Worma- tor.i. '1 don't object thaI the Coca-Cda "He was among the mosl importanl ID ""donts. "They o;aUI they had the 
tion-induding the infcwma:tion that fonnuJa is seaet, because J don't think ci the laboratory's contributors," reo policy because it was an educational 
makes up a prog:ram-without chang- it's very important. ... But computers members Pabid::: H. Winslml. director institution:' remembers Stallman. 
ins il and at virtually no cost. play an increasingly important role of the AI Laboratory. That was no small But as the business 01 computing 

Stallman ..... fuluJe m which pro- m everybody" life, says Abelson. "Why complimenl exploded m the 197O!; and 'so., compa-
grammers are hired to make a program should I be in the position of having In the 19705, the AJ Lab was a veri- nies stopped seeing software as a tool 
exist-but whose programs then be- to rely ~ seriousJy on SOIlll"thing I'm table rain forest ol oompute:r program for selling hardware and started view-
come the property of society as a not pennitted. to understand and not evolution. Many 01 the computers at ing it as a moneymaker in its own right. 
whole. A World m which programs permitted to fix?" the Lab ran operating systerru> that had And those companies naturally wanted 
are kept in libraries, free for anyone to Turning around the computer soft- been either developed or at least sub- to restrict access to their suurce rode for 

~~~~\:!~~. ~>:~7'!'~ ·~~,~·:-o/:J~~~ f..;~;'f;~~ft::~_;"r~17;t~~:;;({\~~:: 'if(~ ~~~ -:. _" ~£t!~~;= 
.,!!=;~~;;~::.~~ r ;, .. ;," Stallman's life's ~ork ,," " ~::;;!es,,:::~=:::::o:~~the 
fessor Louis Melland aills "the 1)Tanny " Keep;ng sowre rode proprieta')' 
01 the Software." Ii, . • " • th d I t may harnpertreoompetition. but H 

In lDday's world, says Menand, mast ;!.. ,. IS overseeing e eve opmen aIso.Jaw, down the .. te 01 Pnl8"'" fa< 
computer users can't ~ improve- . ' " . ' . " the entire computer industry. "It's a be-
ments 01' fix problems", programs they "of, an ope. rating system ': ,:. aayal of society lor personal advan-
~. H the company that ___ the . . . . ~ tag .... says 5ta1Iman. 

~,=I:'::.u:.repI :" ''':,1rnr' ''' - . . , and scientific wo~~~=~U~~I=U-
ID find another program ". . ".: nity of the AI Lab, software sharing 

nu. is beauo< mast software puI>- ,a word d. .. was still the NI<. One of the best ex-
Iishers seD ~ theiJ program's machine ' " amp1es was the operating system lor 
cocIe--<he.ctual set 01 instructions thaI ,- " " . the Lab's Lisp Machine. In the begU1-
the rornputer""""tral processing unit 11)l"ieild~st1le,le.t, ' c:~mpners, nmg of the 1900s. MIT .... aJcilers 

;:;=ymOO~o~~er. ~'erfur " ;.~,/:.~. ,: =~I",,~ro=I~:-

~:=:= 0'?':;i',::;';: !.,~;~4~~I:t:.lmlrrl~;r"1 t()~ls ;f: ,~~·;,::~h ~E::i~££f.:= 
rode by progmns oilled compilen- , i" ' ., -,.' ", - , rontinued; Improvements to the Lisp 
programs Ilke Stallman's "cce" Even Madtine operating system, whether 
mast S<K:a1Ied "public-domain" soft: .' ", they were made alSymbolia;, lMI, 
ware that's distributed without cost .. or the AI lab, were freely shared. 
romeo m machine-<ode-<l form Get- \ 'giv. en away_ ", among the otJ...-lwo PO"""", 
ting the!l<JUm! rode ;, often impoosible. . . . Th< ....w.1i ...... drawn. Then. 

Having just the machine rode to ,~,;.,·.-".,.,",,·· :,,(ir::- .'. ' ,_~ .. ~: ' .:1 ' .- in 1982, Symbolks' programmers de-
a program is like having a car with the veloped a new feature.. "fast-flavors," 
hood welded shut You can run it but ware industry at this late date might be stantially modified. there. The ub even that the company refused to share with 
it's ""y difficulllD open ~ up and see Dnpoos;ble, bul u anyme can do n, Ri- designed its own rompuleF, oilled LML MIT rouId have the '""""" rode, 
how the program wor\:s, or to fix il u il chard M. Stallman and the Free Soft- • Lisp M>chine. Since everyone m the .. long as n didn't become part eX the 
has. bug. ware Foundation stand the best chance. lab had access to the system source shared SOI.lJ"Ce rode. To many hackers 

With the sou.rt:e code, even a medio- Thr summer after he graduated from code, whenever someone dismwred a at the AI Lab, such a Ir"M:We was bIas-
ae _ can copy. ~ure high school, Stallman was hired as bug. they fixed il H ~y wanted phemy. 
out 01 one program and use it as a a programmer at the IBM New York to add a feature loa program-make it "RMS and I went into a crash mcde:' 
buildmg block "' another. HAving just Scientific Cenlel'. He look algorithms do something useful thaI n hadn'l done re:a1Is RichaJd Creenblatt, lhe mvmlOr 
the machine code is like having an erec- from researchers and coded them into before--they went ahead. and added it. of the lisp machine and founder of 
u ... will 011 the pia>5 glued ~. FOR'rnAN, and he ~ a text editor 5taDrnan remember.; the way the LML "We hacked around lhe clock for 

Moot compu .... compon1es rely upon man APL. Lab's programmers had modified two solid weeks, at the end of whkh 
the indecipherabilily 01 machine rode He enlered HMvard University m " the software for the Xerox Graphics WO! had pula comparable fast-fIavcr.; 
to protect theiJ trade """'" and other the fall 011970. The following spring Printer, one 01 the very firsllaser prinl- fealuJe mlo the MIT soun:es." 
mlellectua1 property. A company that be started a projeCt of ttavelinglD diI- eJS, thaI Xerox had given the lab: '11 Und.,. Symbolic's new rul"" people 
SJ"!'1<h 10.".".,.,.,. devdoping a $500 Iorenl rompu .... "",ter5 and reading wooId send you a m""'"'l!" when your 01 the AI lAb coukI share with 
financial modeling poci<age doesn'l theiJ system documentation. '1_ document had actually been printed; Symbolia; 01' share with lMI, says 
want its competitors to easily extract curious alxlt,lt different computer sys- it would send you a message if you had Stallman, but not with both. ''I decided 
the guts, change a few menus so that tems. I wanted to learn about as many anything queued and there was a pa- that since it was SymboUc:s that was 
the program looks diIIerenl, and ....u dilf<renlltinds 01 rornputer5 as pa;- per jam." forcing me 10 choose • side, I wooId 
h for $49.95. ",ole; he reca1Is. One day, he _ In 1978, Xerox replaced the XCP with choose the sKI< againsl them." 

But the preponderance of machine, to the MIT Artifidallntelligence Labo- a new laser printer caUed a t:>oYer. For the following two years, Stallman 
or binary rode, is a dislind disadvan- ratory because he'd been told thaI they "We wanted ID pul those features mID look evety improvemenl thaI Syrn-
!age for usen;. '11 you don'l have the had al'DP-lO COO\puter with 256.000 the nov... program bul we rou!dn'l- bolla;' team 01 programm ... made 
""""" rode ID. product, you'", at the -. eX memory-an unheard-oI WI! dX!n'1 have the!lOW'Ce rode." x.rox ID theiJ Lisp macIUne operating system 
D"teK)' of the vendor, becaU5e' you can- amount in 1971. wouldn't put the features into the pro- and. rewrote the improvements for the 
not fi>< bugs that are", the bInary," "When I got thero, people asIu!d m.. gram eitheo-, Stallman says. "So wo had operating system used by MIT and 
says )offrey L SchUJer,ll\IUlager 01 ~ 'Are you looking foo- a summer lob?' ID suff1!r with paper jams thaI nobody LML Steven Levy leUs the slmy al the 
terns and operations m MIT N_ I hadn'l thought eX asking for. sum- """'" about." end 01 his book, _ 
Services. Bugs thaI a1Iow unauthoriud mer joI>-I was just looIcing for manu- A year Jote., Stallman met a pro- By 1984, Stallman had had enough. 
access to a computtr have " ge'VeI'E! geCU- a1s. There weren't very many manuals, grammer at Carnegie-Mellon UnJver.. '1 decided that it was time to start 
rity implications," says Schiller, because so I talked to people instead." He was sity who had the source code to the Do- a counterattack. Instead of continuing 
unlilllY wndor fixes and _bute hired en the spot. _ , "bul be refused to let me have it to punish those who had d",troyed the 
the programllY Iyotem is SU9COpIibIo Stallman graduated ~ cum /mule beause he had signed a ~ old softw_ sharing community, 
to attack. with highest honors" &om Harvard in agreement I Ieamed what it was like to I wanted to start a new one," he sa:ys. 

1974. (''this says one thing m Latin and be the vidim." 
!IOII1dhing contrac:lktocy m English. 
Den'1 blame me!" he qui"..) He oIayeI 
al the AI lAb. A y<ar Ia .... , he finished 
• revolutionary poogrammer" editor 
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He quit his job at theAl Lab so that 
MIT rouId claim oo........wp to /u- . 
.... programs that he WJIlte--;lfte,- ail 
they had taken his rode one. and li
Cl!nIed it to a company that had pre
vented people from shoring rt-ond 
started on the task 01 building a new 
operating ')"'!em from saatclc 

An open wodd. WhiIo Stallman 
.ought his battle with SymboIic;, • 
revolution of sons in tte world 01 oom~ 
puters was taking place-

Since the birth d """P"ting. c0m

puters had always been sdd with 0per
ating systems designed by their manu
facturer, operating sYS""'" that could 
run only on a certAin kind of comput
ing hardware. This tJad OXI.tinues 
to this day' !);gital Equipment Cm
poratioo's popular VMS operating sys
tem runs ooly on DECVAX rompu .... ; 
likewise, HewIett-Padanl's MPE 0per
ating system runs ooIy on HP mini
computers. Even the MIT AI Lab's Lisp 
machine operating 'l"""" ran ooly on, 
well, Lisp machines. 

Ken Thompoon and !lImnis Ritchie 
at Bell I...1boratories set a different 
IIlOYement in motion in 19l:9 when they 
took an unused PDP..;:' oomputeT and. 
wrote a new operating 'l"""" GlIJOO 
"Unix." From the beginning, Unix was 
designed to he a portable operating 
system. Only • tiny amount d the sys
tem was written in assembly Ian-

e--the IundamenIal instruction 
~ is unique to every different 
Idnd of computeT system. The rest 
01 Unix was written in a language 
Ritchie invented caI1ed "C." The lan
guage was compiled by the Portable C 
Compiler, "pcc." 

BeD Labontories made the soun:e 
rode for Unix 0MliIabIe to educatiooal 

".-... institutioos for a 00Il101al charge. 
and Unix slowly grew in popularity. 
In 1977, theCamputeTSystems Re
.....:11 GlOOp at the Univenity d ee.
I<eley started _ting additions 
to Unix ailled the Ile<I<eley Standard 
!);stribution, or BSD. In 1979, BerlreJey 
releaoed BSD 3,. venial of Unix for 
Digital's VAX. 

Unix is based on the idea that an 
operating system should consist of 
many small programs. called tools, 
each of which dOes .... thing well 
By stringing together. number 
ci small tools, Onix programmers can 
quicIdy aa:omplish relatively compli
cated tasks. Because d rts simplicity 
and portability. Unix increasingly be
came the operating system of choice for 
universities and research laboratories. 
A community d Unix enthusiasts grew 
up aroond the world, establishing rts 
own electronk netwwJrk with a system 
called H UUcp" that came standard 
with the operating system. By 1985, 
that""""'"' oonsisIed d .,.... than 
an estimated 7)XX) ccmputers serving 
aver 2OO,(xx} users, according to an ar~ 
tide published in a 1986 issue of Com
munialtims of the ACM. Today, Unix 
runs on more thirn 1.2 million comput
... across the _ld, from the lowly 
IBM PC XT to Cray supercomputers, 

But BeU Laboratory's parent com
pony. AT&T, ...... relinquished 0wner

ship to Unix. Every copy of Unix had 
to he licensed. While the operating 
system's source code was readily avail
able to universities, its price was pro
hibitive for many bu!inesses that were 
increasingly looking toward Unix as a 
way of developing application pro-

I~~~~~~"!,~~:::: ~::L):~:J.7I!f{·;JJ:'~:J'~'~~ -;:~ ~ ~:-~- ~~~~- : 
: ,~~ .- ~ ... " ~ .... .., .... ';;;;.;.,.~~.""" r '·. :'" ~ !l't~-i~j;"'"r ''': ';" -:~." ,:( 
~ i -::" :.. ' ~ " ' ,,: .~ .~" " - .:' . ,~ , ~ -:.: " "", 
t','- : ~;~y granting companies . . 
tf" : · .·.:-,A.,,the ;~ight to use .:. ' . . r( /yihe copyright system . 

',; ~ .. ' '. I , .... .... . ' , , " I 

I to outlaw the d~plication 

' ... r ..... : - "oftheirprograrns, ' :.' 
l-" : ',' ;,v:Ahe government, 
~\ _ ~ . : f; has created 
\~,~ £. : ;:; j:.nonopolies~-

..... "',;·:::.~,~.'/;t::.. . 
... "~ .:..:-::--

grams that woo1d not be intractably 
bound to the hardware 01 a partkular 
computei' manufacturer. 

For all these reasons, when Stallman 
decided to write a neW operating sys
tem from scratch, he decided to model 
it on Unix. Jt would even run the same 
programs, only better, he resolved, He 
named his project "GNU;' • recursive 
acronym meaning "GNU's Not Unix." 

Worldng tirelessly that spring in 
an empty roam at the MIT AI Lab, 
Stallman developed • """'"'" of his 
Emacs text editor for the Unix operat
ing system His reco:der always nearby. 
someti.mes he played music while wait
ing for his program to """pile. "It 
charms the compiler so it won't get er
ror.;;' he joled. . 

Stallman chIJoe to start with Emacs 
b many reascnr;. Since he had in
vented Emacs in 1975, it had been 
widely used and inUtated. By provid
ing the world with a free veI'OIon of the 
now-popuIar program. he would gain 
trousaruls of instant amvens to the re-

ligion of free software. 
A second. more practical reason for 

writing Emacs first was that, as a pro
grammer, Stallman uses Emacs more 
than any other program. Emacs gave 
Stallman a poweriuI tool 1m develop
ing the rest 01 GNU 

Today, GNU Emacs is available on 
practically every computeT that runs 
Unix-and many that don't, like all 
GNU software, Emacs is written to be 
as portable as JXl&'Ible. and pr0gram
mers around the world-5Oll'\e vollm
leers, but most of whom are paid by 
companies OJ" wUver5ities--have taken 
up the task d the ports. Nearly all 01 
the changes, ~ well as bug fixes and 

. new features, have been returned to 
Stallman, tested, and integrated into 
his master ropy. The program is now 
shipped as • standard part d the Unix 
operating system provided by """" a 
dozen manufacturers. 

"I would say about 50 perc.nt of the 
enginee<s use GNU Emacs," says Jan 
HaJL one d Digital's product managers 

1P.~1"~~5?~~~(~:~::~~';' . t: · ~ "-; '. 
t;,:"·"? :,~,~ ~':> ~: '-AS -~o~~~ti~g' 
t '::'. .. . ' '. '.'exploded , 
t --;. . inthe··70s and '80s. 
t · 
I 

companies stopped seeing 
'software as a tool 

for selling harclwar& 
. . and started viewing it 

as a moneymaker 
in_ its own right • . 

for ULllUX Workstation Software. 
FiDding out row many rompu .... 
~ running GNU Emacs is difficult, 
says Len Tower, Jr., a senior systems 
programmer at Boston University and 
a member d the GNU Project, "be
cause of the way we do our distribu· 
d<n I'k~ people to pass ~ on." 

Indeed, says the AI Lab's W1J\Ston. 
the ''World-wid. acceptance 01 Emacs" 
has earned Stallman an international 
reputation for being "a fantastic hacker.'" 

But far more important than the pr0-
gram itself, says Stallman, is the license 
agreement that protects it the Copyleft. 

Even though anybody may make 
a copy of GNU Emacs and give it away, 
the program is not in the public d", 
main. Instead. Emacs-and ali d GNU 
software-is protected by an iron-clad 

. agreement that assures that anybody 
who obtains a ropy of GNU Emacs will 
be able to distribute thcit own copies. 
Companies can sell copies of Emacs, 
says Stallman, but they can't keep their 
customers from ~ away or selling 
oop;es d Emacs that they buy, 5oun;" 
code must be provided upon request. 
Any changes or enhancements to 
Emacs are free; likewise, if part of 
Emacs is used in another programl thai 
entire program becomes Free Software. 

Despite the success of Emacs, it cre
ated "a tension between GNU and the 
Unix world," says Len Tower, It vi0-
lated the central UNIX philO5Ophy 

FD<dyed-in-the-wool Unix hackers, 
who believe that the best operating sys
tem is one made up of many small 
tools, each OiIle"serving a single func. 
tion, Emacs was an abomination. For 
years, the standard Unix editor was 
called "ed," • tiny program that let • 
person change the contents of a text file 
a line at a time. Emacs, by contrast. . 
was 30 times the size of "eel" and came 
with /unctions for compiling programs, 
reading electronic mail, pursuing 
online docummtation. And even c0m
piling Lisp programs. 

Then there W~ the problem with the 
project's name. "GNU is not Unix. We 
seem to have the arrogance to Sllf we're 
going to reinvent Unix better than any
one else," says Tower. 

The Flft Softwll'e' Foundation 
ari8es.ln 1986, Stallman started work
ing 01\ the next part dGNU, the GNU 
C Compiler, "'GeC" That year, he also 
became president of the newly inc0rpo
rated Free Software Foundation. 

Today, the foundation has a p;Ud staff 
at 14 employees, including six full-time 
programmers and two full-time techni
cal writers. in 1989. the fOWldation took 

. in $J3O,377 from the sale 01 manuals 
and computer programs, and $267,782 
in donations, according to Robert}. 
Chassell, the foundation's treasurer. 
ine foundatioo has over a dozen "",uk
stations, aU dcnated. 

Foundation programmer.; get p;Ud 
a mere $25,000 a year, although they 
could easily rommand salaries of 
$30)100 tD $60)100 an the open market. 
"We have more problems hiring people 
than anybody else, because we merely 
pay the best activist ~age in Boston," 
chuckles Len Tower. 

Indeed, SYUman's programmers are 
committed to the cause: '1 love to pr0-
gram," says Mike Rowan. '1 hate cor
porate Mickey M()'ll.5e. I want to do 
what's right. I want to hack. and this is 
one of the few hacking pbs left in the 
country." 
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Beyond tho prognuruners and tho 
dolW> is tho fact that tho foundation 
is spearheading a popu.1a:r movement 
among computer prognuruners that 
_ ... mU51bea..:~ ... 
moving very fast now becaU.ge other 
people are dOing tho wock, and I'm in
tegrating It," explaiN Stallman. '1..t thls 
point. '" many people .... <DlIliluIing." 

To pay his bills, Stallman spends_ 
month • yoor consulting, .t tho ra'" rI 
S260 an hour. ffis one condition: 
Any program he writes must be free. 
Last yoor, Intel hired him to port GCC 
to its i860 I!\IcroprocoI&o other COIn

parUes are standing in line fa- his time. 
Any friction that GNU Emacs CI1!.ted 

with the Unix community was wiped 
away by the success of GCC 

ttl;' rat~ ~f p~res~ ; ;" :s ' 
'1-Iere was this compiler that was 

outdoing pee'" exclaims Len Tower. 
who sits on the Free Software founda
tion's board of directors. '1t was not 
only portable, it was producing goOO 
code, in some cases the best code," 

fOr the entire 
computer industry. t 

Stallman's compUerconsists eX two 
main parts:. a "front end'" that translates 
tho C programming language into 
an intema.l representat:ion. and a "back 
end" that translates that representation 
into the actual machine instructions 
used by tho computer. So far, ~ 
01 tho wad on tho rompll<r has been 
aimed at engineering it to produce 
smaller. faste!' code. as well as i.ncreas-
ing the number 01 differmt Idnd8 
01 tnicroproc:esso it can genera .. code 
fa-. TodayGCC has back. ends for II 
differmt Idnd8 rI tnicroproces5oo, in
~~ 6B02O, VAX, 80386,SPARC 

"The fact that this group 01 free 00/1-
w ... people with these weiR! ideoo had 

~ built thls canpll<r just blew their 

... ~ .--.. :.- "...-.. 
minds away;' continues Tower. '1t's 
proved that """" 01 what GNU was 
doing had relevance to the Unix com
munity." 

But the UNIX community was doing 
more than simply using Stallman's 
took They were building upon them. 
At MCC in Austin, T .... , Michael 
T..mann developed a new front end 
fa- GCC to let tho compll<r proceos 
C++, an adwnced object-<>riented lan
guage based on C. TIemann then c:.'OO"' 

vince<! MCC to free his front end. The 
resulting program, G++, is now distrib
uted along with Gee. Other progrun
"""" are wading 01\ front ends that 

AN IDEA 
WHOSE TIME HAS COME. 

Our idea is simple, it's called the double win 
theory. If you win, we win. If we help you 
achieve your PC maintenance goals, then we 
achieve ours. 

At MICROTECH, a Iotal service organization, 
service is the product not a side line . . 

• Maintenance 
Agreements 

Time and Materials 
Service 

Preventive Maintenance 
System Installation 

Technical Phone ' 
Support 
Software Support 

• Cabling 

Networking 

MICROTECH SERVICES, INC. 
935-0444 
WOBURN 

237-1924. 
WELLESLEY 

TOM MANDRAFINO JOE BUTlER GARY WALL JOHN SlSK 
OPERATIONS MGA. SERVICE MaR. NETWORKING ENG. MARKETING MGR. 
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will enable GCC to CtJInpile IDRTRAN 
and Pascal. When tho pro;eo is 
finished, Stallman will have aver.ieen 

tho crealion 01. COD'IpIl<r that could 
have been only imagined a decade "SO' 
a universa1 Eo. efficiently 
translating ~ ~ commonly 
used high-level languages to It\a!t IN-

~ 
availablefa- free 

Ix> an y fa- tho asking. 
Cs asers are enthusiastic about 

tho program to tho point 01 being evan
gelistic: "The code quality 01 GCC is 
as good or better than that 01 any a>m
mm:ial Unix compiler I've used; 
it comes with free soun:es; it has a fast 
turnaround time fa- bug fixes; it' ..... 
ily ported to new llIOChin<s; it has. 
.ubstantW and growing ...... base. 
The typical vet'dor-supptie oompilers 
slmply can't rompea.; says Donn 
Seeley. • senior sy5Iems programmer 
at tho Unlversity 01 Utah. 

When Seeley'. group was oontracted 
by Hewlett-Paclwd Ix> port tho 8er1<e
~ Unix oper.otlngsystem 
to HP's 9OOO-series rompu ..... tho Mot 
thing they did was replace HP's C rom
pi1er with GCC 

"The only way fa- «>mmeroaI com
pilers to continue to exist in the face 
01 GCC is to offer features that Gee 
does not: says Seeley. "' see this as tho 
besic fwtction 01 GCC in tho market
pfaa>..-(;CC is really just an old-tech
~ compiler done weD and distrib
uted-Io. free. so tho many vendoos 
whose compilers are not even cumnt 
with old I1rlmoIogy williooe. New 
rompiJeJs must be at least as good as ccc.. (II' the maI¥.et won't accept tten." 

It was partiy because 01 Utah'. decl
sion to use Gee that Hew\ett-Paclwd 
gave a 5100.000 grant and six HP9000 
workstati.- to tho Free So/tw.,.. 
Foondatioo. The prime mover behind 
that grant was Roy Suzo, who wonIi
nated HP's grants to university ~ 
search groups. 

Giving tho Free SoItwore Foundation 
tho grant mode...,.., says Suzo, since 
many 01 tho....an:h groupo that 
Hew\ett-Packard suppoRed were usiz1g 
Gee productively. HewI<tt-¥adwd 
was even uaing Gee inll!mally. Ix> c0m

pile prog1OIN fa- """" rI their labora
tory inatJuments. 

NeXT, tho romputer rompany start
ed by Apple'. 0U!Ied founder_ 
Jobs. has adcpted GCC .. ils only rom
piler for its new computei' system. 

Nevertheless, says Tower, ''There's 
a lot oi vendor reluctance to Gec.'" 
Besides HP and NeXT. canputer 
manufactums haven't switched from 
their cuneru compilers Ix> GeC. even 
when Gee produces a Significant 
speed-up in their code. 

"Companies haY< this feeling that 
they really want to own and control 
any ~ that they distribute:' says 
Professor Abelson. Manufacturers feel 
that they can't provide support for 
a program un1esI5 they're free to make 
changes in it, he adds, and most manu
facturers are unwilling to invest any 
mooey in suppornng Gee since they 
don't own the changes. The reason is 
the GNU Copylelt. 

''The GNU lkense doesn't have any 
IoophoIts in it,. says Abelson. '11 ~ 
~ an ordinary' license that said 'if 
you want to use it, you have to pay a 
million dolW>: that would be okay." 
The idea that any work done on the 
COD'IpIl<r is bee scares them 011. 

At Digitalliquipm"" Corpontion; 
jon Half also speaks 01 support. Sop
port, says HaD. is hampered when 
users have access to the system 5O\.U'Ce 
ctXfe, "Part rI tho problem in handing 
out soun:5e ~to customen is that 
they may net mly change things in 
tho op<rItIng sr-n that need fudng, 
but may change things that do net need 
fixing. In doing 50, they may introduce 
bugs that don'te>dol in tho axle that 
ships." 

5inco Digital chazges oigniJkanUy 
1J'lOIe than the foundation for its soft
ware and doesn't allow ~ to be freely 
_buted, the rompany is able 
Ix> offer a diHen!nt caliber 01 support. 

"Digital supports people in mas. 
quantities." says Ha1l. ''thousands 
of customers at one time. Some of our 
customers am\'t even computer liter
ate, much less Unix literate.n 

Many of tho5e cusIcmerS demand 
peculiarities in their support that tho 
Free Software Foundation can't ~ 
vide. "We haw some customers who 
can't upgrade their system.t. particu
lar time-they like to remain on a par
ticular venicn d tho OS. ""'" though 
there .... new pa_ ....... ble: says 
HaIL 1b acrommodate sudI ...... , DIgi
tal keopo canpu .... NMing with older 
versions riD sottw.... When bugs are 
reported, eng/neeft wriIy that tho 
prcbIems exist and gM tho ...... paIda 
witmut fating them ., bring their ooIt
ware up to the current: revisim. 
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. :fiaving just the machine code 
,,; ,:.,'i''',,_ a program 
~.!.is 1iI~.having:a ar 

" "Y.rith th;'hoOd welded shut: 
, . . 

' Youcanrun ·it,but 
:,dt's very difficult t~ open it up 
tend see how the program works 

\, :or.~() fix. it if it has a bug. 
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tomizing the software to meet a par
ticular end-uset"s ne«Is. '1 believe 
thaI every rompuIET company is going 
to have to get into that type 01 tn.tsiness, 
given the new trends oi open software, 
even without the Free Software Faun· 
dati", being there," says HalL 

Finishing the dream. Alter mare 
than 20 yean of typmg. Richard 
Stallman's hands have said "no more.." 

SIalIman is a/fIk1ed with tendinitis. 
For more than a year, he's been unabI.e 
to type without great pain. In order 10 
furish his dream, he's been for<ed to 
hire typists to press the keys em his 
)V()fkstation as he dictates lines of C. 

making • mil difference in many 
people's 1JVes. Foc that reason Stallman 
will only use a program that's not Free 
to write that program's replacement. 
and he doesn' t have the time to write 
• speech-rooognition system just yet. 

Robert ChasselL the Free Software 
Foundation's treasurer, says that the 
high price of voice-recognition software 
is a warning of what may be in store 
for the future oi aU computeH>ased 
systems. "As computers become more 
powerful, resbictions on the software 
that runs them become more signifi
cant," he says. '11 destroys the promise 
d the computer revo1uticm." 

By granting companies the righl 
to use the copyright system to outlaw 
the duplica_ of their programs, the 
gavemment has aeated monopolies . 
'1t'$ very clear that a fair market price 
for software is quite low. You can dis
ccweJ'this by finding out how much 
people charge for pubJk.<lomain soft· 
ware or GNU Emacs: It twns out that 
the free..market cost 01 software is 
• w:ry lillie bit above the increm<mtal 
_ of reproducing the software. 
It's basically how much it costs to put 
the software onto the tape." 

When asked .about the investment of 
developing new programs, ChasseU 
""ponds: "Even though tbe cast oi do
veIoping a program _ impressive, 
it's actually very little compared to the 
costs of physical distribution and teach· 
ing people how to use the program. 
Society benefits when these are opened 
to the free market." 

But the IOOIlOpOIies provided by 
copyrights onromputtr programs are 
a fad of American law. Stallman calls 
those who make use of them "software 
hoarders." He looks to a future where 
aU romputer companies follow the Fn!e 
Software Foundation's model: low over· 
head; no advertising; paying their pr<r 
grammers a lair, living wage; and hay· 
ins aU their software protected by the 
Copyleft. Far fewer programmers 
would be needed in such a world. says 
Stallman. be<ause there would be far 
less duplication of effort. 

'7he problem ....nth that is that it 
doesn't make any economic sense," 
says TOOl Lemberg. "'" president and 
chief counsel for Lotus Development 
Corporation in Cambridge. "It suggests 
a lack ofbelief in the market." 

Lemberg sits on the sixth floor of a 
""Dee. dee, en, en. one, ar, con~-ex,. 
~ """'" . . . " says SIalIman, standing 
behind Evan Ridel, an MIT under-
graduate who is his hands today. 
SIalIman cIanre! and ploys with his barr 
as he speaks, unable to control the ner· 
VCIUS tension pent up in his head. 

BUILDING BLOCKS 
Typing lor SIalIman is. temble job

the typist could just as well be typing in 
GermanOI' Italian. Anybody who CAll 

understand the C code on Stallman's 
..,..,. can find • more inlETesting job 
than being. human robot. Stallman 
has. hard time finding typists lor the 
60 hours a week he wants to work.. 
KideL one oi Stallman's best typists 
OYe'. quit after • lew months on the job. 

Two companies in the Boston area 
have recendy developed rompuIET pr0-
grams that reliably translate spoken 
words to text. "For those who CUI af
ford the 510,000 to $15.000 for. system, 
it basically chang .. their lives," says 
Ouistopber R Seelbach, an analyst 
at Probe ReoearclI who follows the 
voice-processing industry. The big _ 
oi such systems is software. Even 
though he can afford the dollar.;, 
SIalIman refuoes to use them. ThaYs the 
problem, says Stallman. As rompu_ 
get !aster and cheaper; ~soft
ware wil11ceep them ~ from 
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plush office building with a view that 
. IooIoJ over the Charles River. This 
buiJding-and several others in the 
neighborhood-is an opulent display 
of just how mu.ch.money one company 
has made tIuough "software hoarding." 

'1t's nice to say that we should just 
seD support and give away the soft· 
ware, bUt whyr' asks Lemberg rhetori
cally. "The way our economic system 
works is that people who create value 
are able to get value by selling it," 

Stallman is sklcened by such words, 
'1'm disappointed with people who 
strive to be personally successful. 
I think they should ,trive for something 
more important than that It's okay 
to want to make your life Comfortable, 
but you should want to make other 
people'. lives comfurlable, 100." 

Lemberg believes that even if StaIJ. 
man and his cohorts may be successful 
in the short term. there's no long-term 
viability for Project GNU, "Is it pOssible 
that 0Yt!l' time an indusay will be sus
tained by people who do not want to 
be compensated for thrir effonsr' 
he asks rhetorically, "Probably not," 

Writing software takes • tremendous 
amount of time and ia an inherently 
risky J'l'OI"lOiIion for moot people. says 
Lemberg. because moot programs don' t 
seD well Furthennon!, he "'lI"'" that 
the computer industry has undergone 
such explooive growth over the past ten 
yean because companies have been 
innovative and have not tried simply to 
write copies 01 each other's programs. 

"H you look at the people who have 
succeeded in this indusay, they're pe0-
ple who have been radically different. 
TIll! number-two-seUing spreadsheet is 
not a done 011·2..3, it', [Microsoftl fral, 
It has a radically different interface.'" 

. ~, . , H ;~;::~~7~~_.~~ 
•. ' " By many accounts,' ,,- .'",,,.. 

-,' .-Stallman is one ' ~' l 
of the best programmers , ;i 

.v '- in, the United States •. /' 

Lemberg even disagrees with 5taII
man's fundamental belief about c0m
puter programs--that it's easier to 
write a new computei' progr.un if you 
have the source code to a similar one. 

.,' ve talked with developers; ' says 
the Lotus vice preaidenI. 1£ you want 
to copy somebody. prognuI1. you 
don' t.,.,.,....ruy wanllo copy the 
rode. You might be able to do ft better 
youneif," 

But there is no ~ SiI)'S StaUman. 
that every single piece eX a program 
should have to be re-inV'ented every 
time a person wril:e5' a new applicatioo.. 
That "'" 01 needless duplia_ sim
ply retaJds progress. 

A hoIdUIs pattem. Today there's a lot 
01 free software, In addition to GNU 
Emacs and Gee, there's the GNU 01>
bugger, a fast assemble<, a suite of pr0-
grammers' tools, Ghostscript, a venion 
of the PostScript typesetting language. 
and the games Chess and Go, The Free 
Software Foundation also distributes 
the popular MIT X Wmdow System, 
which is also free software, although 
ir, not protected by the GNU Copyleft. 

.i,~:~{:'i~Y:/' 
c· '. ·' .:r-

'" ~middleoll98'1theGNU 
>,' jIIojl!ct has been in a ~ patlan. 

The last part 01 the operating system 
that Stallman needs is "the kerneI"
the master program at the cmter 01 the 

• computer that oversees aU other pro
gnuns. 

The idea 01 writing a kernel /rom 
scratdl. is daunting.. even. to a pr0gram
mer eX Stallman's prowess.. A more eco
nomk:aI approach is to build upon an
other university<leveJoped kernel But 
which one? 

The 1cemeI. says Stallman. must pro
vXle a hm<tionality to moot pr0gram
mers that's nearly identical to Unix. 
or people won't use it. It must be 
modular, so that people can easily 
make changes to it And, eX COlIJSe,. 

it must be free. 
At Camegie-Mellon University, Pro-

. fessor Richard Rashid is overseeing the 
development of a such a kernel: Mach. 

Mach is more than a rewrite of Unix: 
Ir, a fundamental redesign, Since the 
early 197U" the size 01 the Unix kernel 
has exploded. as more and InOn! fea
tures have been. added to it. Mach is an 

attempt to recap""" the simpticity de 
Unix by remoW\g aU but the moot criti
cal features 01 the operating system 
from the kernel and placing them 
in omaIl singIe-furu:tio programs. 

Although Mach has been operational 
for severaI yeatS, part 01 il is still based 
on AT'" r. Unix !IOW'C'e rode, 'J1>e Free 
Software Foundation has been waiting 
for Rashid's group 10 repta.:.. that rode 
with their own. That worir;; was sup
pooed 10 be finished by the faD 011988, 
bu. Rashid', development schedule 
slipped, 

'1rs still slipping, but supposedly 
it's going to come out next month,. oc 
at least that's what they said in Matth," 
said Stallman m April By October, 
Rashid had delivered a ropy de Mach 
to Stallman, but had not giwn Stallman 
pennis&ion to redistribute it. 
. When it's operatiooaI, the GNU 0per
ating .ystem will run on any l2-bit 
~dn!ssabIe architecture, includ
ing the Motorola 68C2O (inside Apple'. 
MadnI<l8h n computer) and .... InteI 
S0386 (inside many compu .... that are 
IBM-I'C compatible.) 

If you ask 5taUman "when will GNU 
be finishedr' he's moot likely 10 an
swer, '1t willl\e"Yel' be finished." Be
cause the sou.rce rode is available, 
Stallman beu.. ... that people will.l
ways be imp",.,;"g his worIc. H you ask 
him when GNU will be operationaL his 
answer is much simpler: 

'1t will be finished qWcker if you 
help." Q 

Simson L. Garfinkd ~ • docroroI 
amdidD,.", the MIT Mtdi4 ~ 
Copyright 1990 by Simson L. GtufinkeL 

Sbhmcnt of Owncntdp. MUlAflEllertt,. Ind Clral.lltloa 

~M'" if'''''1"'/ if'''''1"'/ if."",.,/ 
~ V 190 From SI. • Ashland. MA . • 01721 

A'TlJMICJMlMOIY GROUP INC. Phone (508) 881·8801· Fa. (508)881-6302 

(Mq~ by J9 US.C. J68S) 
1. BCS Update. A. Publk.1tion No. 10401~770 
2. October 1. 1990 

COMPUTER ENHANCEMENT PRODUCTS 

• "ORDER OESK 1.j1()O.272-717'1 TOlL FREE" 
WHOLESALE PRICE LIST 

mIIIlWl 
""""'''''''"'''DESIG'AOISYSJ'[M 

1 Me 1Iont .. SI!15 
• Me Boards: ... ,.", .. S4l5 
1 I.e t.lDdllIe:t .... S1XJ 
2 hie Modules· ...... S220 
4 MI Modue: .,.". ,. ",S3!/6 
8 MS Modules: ...... S1166 
:J.2 M8 Moduli ..... S6200 

12/ BCS UPDATE 

IBM PS/2 
yfMOR't "PGBWS 

51Zk·K.",,,, ' . 
t MIl t.looule:!L .. 
2"" Mooules:. 1185 
4'" Modules,.".,." ,. S350 
l· 14 UB Erpnjoo Bnj· .. S575 
4-16~6~onBnj: .. S1'25 
0IIItr 1&&32 BItMCA 
u~itvl BoIrdi. CAlLI 

• Appk/Mac 
MOMlB't IIPr,FWJS 

Sl2K·Kl.,. . ... W 
1 ",e Kit ... , .. , ...............•... S8B 
2MHit ..... .... .... $110 
.( MII·Kit.. ....... S220 
~ "'I-K~ Ilfl .. ... . .. . $281 
16 "'B-Killllx ... .... . $1600 
HMIlBrd.·nGS ..... $100 

!1(J(m:PII. __ ~ __ a 
"9.I"/lJi~ _____ f& 
l~ _ ... _~_~~..s1 l"! 
PIJtlI _~_ .. • ~. 26 
i.fJIl __ ._ ___ 210 

1M!-lll2ll6 _ ._~ , __ .. ,_,._~,.~, J:/!15 

i'I)11 SI15 
:l.r3aL_~ ~ __ ~~, ~ 

~.. ._ .. .• ~ .... Wi 
~12fE ..... _ ... ~,, ~ S!l5 

LIE28!i • .. Wi 
$lTD; • • .... 582.5 

NEe 
TOSHIBA 

7J!l'!' 

EPSON~ 

A5I 

+ SlUt --& 
Othf!n • CALL! 

All A,We 
prodllcts IYvt' a 

filiI S.yra, 
~pl~Cf'mf'nt 

w .. ,r .. "fy 

3. Monthly. A TwHve.. 8 . 540.00 
f.. On~CenI2r"Plaza.8aIron.MA 02108 
S. Same;u abov~ 

6. The names and ~ of the Publi$hl'f, Editor, and MlNgbg Editor Ire: Publiaher, 
JonaUan Rotenberg. ~me address ill a~; Editor, M&ry E. MtCmn, umt' addl'ft5 as~; 

Managing Editor,~. ' 

7. The 0W1'IeI'i$ The Boston Computer-Society, Inc., OntCmtl'fPllu. Bostun, MA 02108 
8. The known bondholdm, mortgag~, ;md othH MC\lf'lty I\oldm owning or holdin&; 1 
pe:n:'l"Dt or more of the totallmount of bonds,. mortg&ge&. or othft securit:iel are: Non!!. 

9. The purpose, function, and nonprofit 5t1tus of mil organization &nd the exempt sbtus for 
Federal income tax purposes his not changed dUJ'i1\s ~ preadin612 montht. 

to. AverageNo. Copte SingleIlISue 
Each IBwe During Nalrnt to 

Pn!ceding; 12 Montht Filing D&te 

A. Total No. Copies Printed 30.583 2B,JOO 
(Net Press Run) .. Paid Cirwlation 
1. Sales through dnilers and ., 6 

carrien, 5trftt vet\don, .md 

"""""' ..... 
. 2. Ma.iJ. aubsaiptioQ 29,457 27.J04 

C. Total Paid Circul&tlon 29,487 27.310 

D. FI'ft distribution by JNil. canWr 
orotber mea .... YDlp\e5. com-

pIlmonw,., ............. """" 350 oro 
E. Total Distribution 29,83' 27,710 

(Sum oIC lind 0) 

F. Copies not distributed '46 "" 1. OfficE" use, left over, unac--
counted. spoiled after printing 

2. Returns hom news agents 0 0 

G. Total (Sum ofE and F-should 30.583 'UJO 
equal ruet press run shown in A) 

I certify that the statements made by me abo"e an! rorn:ct and complete. 

Mary E. McCann, Editor 


