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In the January 1975 issue of Pookular Eleclronico, hllTS, short for Micro
Instrumentation and Telemetry Systems, a small computer company in Alhequerque, New
Mex:co announced the Altair, a computer small enough to sit on a desktop, powerful
enough to support high level language programmmg, and that you could build for only 8420.
The Altair, aimed at a "hobby market, was followed by other small systems, marketed to

ﬂ”less specialized audiences of small buslnessmen and curious householders By l97'l Radro
Shack had announced its TRS-BG ) f ull size turnkey computer system that you could buy
~a your local store l'or Sl% down and that would arrive [lully assembled l'or 3599 lt was a
year in which it was estimated tlhat 30 mllllon Amerlcen famrlres had stereo systems that
~cost that much. Computers ulere now no longer the exclus:ve property of bagbusme;#, big

banks, research laboratories, and electronic buffs who knew where to scrounge for used

~parts with the help of inside industry contacts.




Five years have passed since the announcement of the Altair and there has been

a lot of computer buying in America: In:1979 the: Wn&m Jourml carried the estimaie

that there were a”»roxmuely 668,508 persmﬂ cmuer systems in American homes.
Most estimates are Iower, but the number eermdrm six figores. With the presence of
that much hardware. has come a Iot of rhetoric about a persomal computer revolution.
-Most of the talk, both from the companies that are marketing the machines and from those
who claimlto be the most visionary spokesmen for the people who are buying them, is
about all of thé things that the computer can do for you, like teach you French verbs or

elementary algebra, help you with income tax and household management.

Civen that industry, adverusmg, and computer utoma‘m« have mtroduced people
to personal computers the way one mmht have mtroduced Ah“m to h»s lamp, lt is not
surprising that evaluations of lhe mporunce of persoml comn&e;'s fo; socnety and for the
individual, take performance as their starting point. For examyle, on May 14, 1979 the Wali

R T

Street Journal reported on its own lmle evaluauon emnmm. The paper had dral’ ted

one of its stafl reporters, Mitchell Lynch into the ranks of the hom computer revolutmn.
It presented hnm wuh a TRS-89 and told ham to uke it hom. H;s assaenmem was to
report back six months later on what it had been Ilke. Lynch’s stefry ran under the header.

”Computer Error: Trymg to Use One in Your Own Home .. Our Man Fmds that he

Can't Get It to Do Tax, Other Jobs..."




The article itselfl is a Pilgrim’s Progress of little progress. This Everyman had
a lot of trouble.
I got a spiffy $599 home computér for Christmas. And it stopped playing
blackjack with me by New Year’s Day, asked me "WHAT?" about 1,432
times by Cebrge Washington's:birthddy, and mysteriously broke down and
resurrected itsell by Easter. '
I thought it would straigh(en out the family budget; it didn’t. The ads
said it would help’ educate the kids; it hasn't. Certiinly it would do my
tax returns; it can’t. At least it would teach me how to prepare those
" fancy programs for computérs; it difi. “Wdeed, if | Hadn’t been ¥ssigned
to _work wit_l:\Amy, compuler, it yloulq_ I\:e‘ gatbqr'mg dust in my attic.
By the end of his article, Lynch suggested that the"‘tefﬁnicéiiy initiated” might like
computers because they can make them work: A’Exierts‘"”ﬁﬁwtﬁ:t"véOpl‘e"li‘ké“‘rﬁ“‘:é“‘ have

neither the technical training nor technical inclination to make a home computer strut its

stuff.”

Over the past year and a half ‘| have been conducting an ethnographic
investiﬁation of the cultures and subcultures ‘atound computation, looking at the
rglationships that people form with computers and with each other in the social worlds
that grow up around the machines. - Among ih@*%subcwﬁwfies’f’l?hwé studied is one that has
grown up around personal computation, by which 1 mean having ‘youtr' own computer in' your
own home. My study of persoﬁafcomp&tﬂﬁﬁ%égzﬁ in I918 with-a questionnaire s’uﬁ"‘e‘y
answered by 95 New England computer fﬁébbyiﬂs:ﬁw From the roster of a home

computer club and subscription list ‘of a ‘persomal computer magazine) and continued duﬁ’nﬁ



1978 and 1979 with nearly 380 :hours of mmmmm 50 individuals who owned home
computers{l) Twenty-seven of these were drawn frem :the .original group of respandents
and the rest drawn {rom other sousces -~ far geagraphinal ixteibution (particularly to
represent both the West and the ‘East coast luhhym "maw")m,m tap the personal
computer "individualist,” men and women who mmwwntsbm who don’t like
to .attend meetings and who are not ngahrmbsctﬂm;h mmmttr magazines.
The computer hobhy work, like other “technical” babhy culuutss — such s that around
amateur radio and model railroading -- has 2 ﬂdtmmmtyﬂhmuhtmn This is
reflected in‘my study. ;Four women respoaded.to.my sumvey. [ met with swe of them and

with three ather women hobhyists.in:the interview phase of wy stdy.

In the course of -this work | have speken with many .people whose home
computers do not collect dust.in their attics even though they sre mot paid to persevere,
and | find that the answer to the question.implicit in.Lysch’s article, (“What the hell are

people doing with this thing?") is not simple.

While it is true that mst.of the owners.of home computers.do. have technical
expertise and/or inclinations, my study indicates l;hat;wh‘at;dmgM:,H,w‘.cmpmer is
not. primarily what work it en dof2) For although there is.much tatk ameng hobbyists
about making "stull" for the computer to "strut” (devices. to.dim, the Jights:and: control the

Ahermostats.are among the most common gadgets written abaut.in. persensl computer




maga;ines) much of their energy and sense of engagement is‘ found in non-instrumental Qses
of the technology. In my questionnaire | asked: "What first attracted you gqr;mmpmgrvs?”
More than hall the respondents gave reasons that were highly subjective. Twenty-six
percent said that they were first attracted to computers by an appeal that was intellectual,
aesthetic, or involved with the fun‘”ovf ';éognitive-play.f' Théy wrote of ';ﬁuzzle-solving," of
"the elegance of using computer techniqugs to handle‘ prohléms," of the "beauty of
understanding a system at many levels of complexity.” They. described what they did with
their home computers with metaphors like "mind stretching” and. “using the 'solf tware to
understand my wetware,” Another 26% wrote of reasons ,for;;ettin'g,involwd that seemed
more emotional than intellectual. They wrote of the "ego-boost” or "sense of power" that
comes from knowing how to ruﬁ a computer, of the "prestige of being a pioneer in 3
developing [ield," of the "leeling of contrel whea [ work r'm;a‘xsa(e environment of my own

creation.”

The hobbyists who responded to my survey seemed familiar with Lynch’s brand
of skepticism, with people who ask them what they do with their computers and who
won’t take "cognitive play" for an answer. David, a nineteen year old undergraduate at a
small enéineering séhool, put it this way: “People come over and see my computer and
they look at it, then they look at me, then they. ask me wha(@se!ul thing | do with it, i.e,,
does it wash floors, clean laundry or do my income tax -- when | respond no, they lose

interest.” David said that when he started out, he was attracted to the computer because




" diled the-idea eme apiizvfhvdmn m%m useful, like &m
mai time: memw&mmtwr radio- tebetipe.” Bt in his Emnf’thrm he does

‘with His- computer, mstmmwﬂ- ve: Uses are-most wotible Tor their

Conway's CAME OF LIFE: mwsmm?&de was s ‘challénge, forced me to

"think logically” and gave the pleasure of making someathing work the way . '

wanted it ‘to.. ‘Raving coitrot Broim the'Buttom leiel of program for that
game mde me feel comfornhk sak sert. al' a hmﬂ) '
David is Mﬂm Thirteen peracent .of my sankple ‘told 'a similar story. Like
David they began their wlﬂmhip ‘with tomputation ‘for-instrumentdl “ressons” (a job to
do, a specific task) but they became absorbed by ‘the *holfing power” of something else. A
full two thirds of my survey sample either began wiﬂ\ o (ike 'David) ended up with a

primary interest in what |'shall call the “subjertivé-computer,* the eolipliter as a material

for thinking and for feeling. Glesrly, 1o understand' wint peopii-‘are doin

computers we must go beyond the "performance criteria” of Lyneh’s artueh

In previous:work | have written of tﬁe computer s - ,‘!hitj is, of .the |
computer’s ex&vnordinaryca#éhies as & projective ‘sciven ‘For-othet voncernsi(é) In ' the
Rorschach the individual ‘is presented with ‘ah ambigdoes duimvlus. ‘Part of e computer’s
power s projective comes {rem ils ambiguéus{s’t‘awif In ‘miny-Ways At is an vbject
“betwixt amd cbetween.” A machine that 1outhes ‘on & Sphere s M&limf -= that man
h# always considered uniguely his. -‘An-ohjeet WMFMMaREyth& Has ‘been

secorded enough autonomy to-make “"blaming ‘tire: ewmpater™ ‘s ‘commonplace of daily life.




And part of | the computer’s power as projective :;ope's“from its irreducibili;y. _As"in the
Ror;chach whose inkblots suggest many shapesuib‘qt cqmmil lh_emselves. 'to b‘no'q’e,'. th‘g
computer is difficult to capture by simple descriptions. We can say it is made of elect(ic_al
circuits, but it doesn’t have to be. .A computer canv be made (and several -~ for _fun‘ --
have been made) of tinkertoys, and quite seriouvs‘ gpmputers‘ haye bgen made using fluidic
rather than electrical circuits. Altho'ugh airp[anes ‘comg_i[n '“, shapes and can be dg;cribed
in all sorts of ways there is no conceptual pr&o'b'l_e_mA in‘§tating thelr essential function: _thgy
fly. Thre is no equally elegant compelling, or satisf ying way of def ihing the coméu'tebr. ‘ of
course, one could say that it computes, that u execules programs. But this definitiqn has
an unsatislying element of circularity. The execution of a Program can be desvcribed»on
many levels: in terms of electronic events, machine Igyel instructions, high level lgngu;ge
instructions, or through a structured Jiagram that repteserj;s the functioning of the
program as a flow thro‘u.g.h a complex information system. Theré are no necessary one to
one relationships belwgen the elements on these lgvels of descriptions, a featulfe of
computation which has_lgd philosophers of mind to see the comguter‘s hardware/ software
interplay as highly evocative of the irr-educible realtionship bewtegn brain and mind.(5)
Sometimes people like to refuse the ﬁrrcducibilily:’of »compytat‘ion by asserting that no.
matter how complex the computational "product,’f a move in a chess géme for exainpl-e, f'g!l
the computer does is add." Of course in a certain sense this is correct. .Buvt saying the
the computer "decided to move the Queen by_adding" ls 3 li'u!e bit like saying that Pic;sso

"created Guernica by painting," by "making brushstrokes." Just as in theoretical



psychology there is a tension between the mh ‘andl thve stomic, sv Loo in wmpu&miw
there is a tension between ¢he local simplicity of ‘éhe indiviBial statements ‘that comprise a

program and what one might call the global compkamay that ‘can ‘swerge when it is run,

Tension between a local simplicity and a global complexity in the working of the
computer, the elusiveness of computational pravess, and of simple desoriptions ol the
computer’s essential nature, all contribute mﬁmw dmwm&ar an mmplwr—&
“constructed object,” a cultural object which differant people can wpprehend with .very
different descriptions and invest with very different m:ribum In views of tha
éompu;ér's internal process, individuals 'pmjcci theit moddls of mind. Tn descriptions of
ihe compuier’s powers, people express ‘fe‘el‘ings» about ¢heir ewn :intellectual, social, and
political power or their lack.

Looking at the computer as Rorschach, s a aémjecﬁve,k pms the emphasis on
aspects of the individual -- from cognitive styié to persomal fears - &im are revealed
through behavior with the computer. But of course, ‘the omww: is more than a
l‘lorschach7 The Rorschach inkblots are evocative, revealing, but &hmy stay on the page.
They do not enter the life of the individual. The computer dees. Tt is a constructive as
well as a projective medium. Many of the people I met in -m'y"'swlh.y use computers
metaphorically and symbolically. Their relationships with their coﬁpﬁwfs enter into their
"ways‘ of thinking about other things -- about politics, educztwn,about ‘themselves. This

essay is a window on the world of personal computation, most particularly onto the ways




in which it serves as a medium for the construction of personal meanings.

My survey and interviews with hobbyists suggest ‘that although thefe‘ is much
overlap, the issues that are most involved with the "subjective computer” cluster into five
major gfbupings. First, computation is used to work through a set of issues related to
personal control and ‘mastery. Second, theré are issues relating to computation and
identity, most frequently, u#ing a relationship with personal compuiation to enhance sell
image. Third, computation is used as a way to work through issues of safety and

transparency, often by using the computer to construct a slice of the world that is seen as

uniderstandable rather than obscure. Fourth, computation and the articulation of political

ideology. Althbugh‘ working through issues of controi, idénﬁty, and the construction of
"secure" and understandable environments have implications for individuals® relationships
with politics, here that link is more .direct: a relationship witi\ computation is used as a
metaphor to think through ideas about an ideal social order. Finally, there is the issue of
computation and alienation, trying to use a relationship with computation to restore a

sense of wholeness that may be denied in ones work life.

Control .
There is a compelling tension between local simplicity and global complexity in the
working of the computer and in the appreciation of a computer program. Locally, each step

in a program is easy to understand; its effects are well defined. But the evolution of the
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global pattern is often not graspable. You 5;3 dealing with 3 system that surprises. This
play between simplicity and complexity is among the many things that make programming a

power(ul medium for working through issues related te personal control.

Depending qn.how thé programmer h;}ﬁgs the comp?ger’s }ch simplicity and vg.lobal‘
complexit_y into focus, he will !\ave 3 particular exmm of themdnm s t;;om!'oll_ed or
baffling, even as controlling. - Both levels are the.rc;,pfgp;_loz#,s;‘}hy;ﬁﬂerqm p;;tefns of
selective attention to each of them. People have different levels of tolerance for
temporary Io;ses of control and end up with daffefmtrehumhtptocontrol and power .
in t:hgir progr;mminz work. We see 3 first style m Mnelml, an, ex-programmer, now . 3
univérsigy professor, who des;ﬁbgs himself as "having been a computer hacker.”(6) Michael

~was not in my sample‘ of i!\cébhyists_f- -He has a_termim}“_laﬁt/hom wluch lmks toa .!ﬁ_ge_:_l_t,imgé
sharing system, but ,wh(én asked about hqme c&mpute{s', he wmeed gnQd;suste;andsud that
he "wouldn’t touch the stulf, It’s too simple.” His ca§eslsa cogtm:%;backdtop :fo_( what
1 found to be a prevalent "hobbyist” styig. )

Michael described his longtime fantasy ihat he could walk up to aﬁy program,
ﬁowever complex, ;nd "fix it, bend it to my will." As he descrih'e’d‘ his imervemi_on, he .
imitated the kind of hand gestures that a stage magician ;nakq_s towards the hat before he
~ pulls out ’the rabbit. Wiz_ards qse_; .vspells,ra p’owerful.l:c}n‘dgf local n:uoc .Mikcbyacil"s_magic_: i

was local too. He described his "hacker's” approach to any problem as Y search for the
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“quick and dirty fix." For Michael, what was most thrilling about the experience of
' pfogramming was related to using the program’s flexibility (for him, defined as the

possiblity of making a local fix) in a struggle to keep the whole under control,

Michael’s involvement was in a struggle with the program’s complexity —- what
was most gripping for him was being on the edge between winning and losing. He
described his experience of programming as walking a narrowl line: make a local fix, stay
aware of its potential to p.ro'voke‘ unpredicted change or crash the system, test each
;ystem’s flexibility to the limit. For Michael, the narrow line has "holding power." For
him, weekends at the terminal with little to eat and little or no rest were frequent as was
the experience of not being able to leave the terminal while debugging a program, even
when the obvious need was for sleep and looking at the whole in the rﬁorning instead of
trying to "fix it" by looking at it line by line all night. For Michael, the urgency of these
encounters was tied to his sense that in them he was grappling with a computational
essence -- the struggle to exert control over global complexity by mastery of local
simplicity. The mechanism embodied in the lines of code under his immediate scrutiny is
always simple, determined, certain -~ but the whole constantly strains to escape the limit
of his ability to "think of it all at once,” to see the vimpﬁcations of Ahis actions on the

larger system. And this is precisely what he finds so exciting.

A second programmer, Bob, is also a computer professional, a microprocessor
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é@gineer : wﬂbl ‘works .all.day -on .the: development sof t%ri&l@r;-,aalagge -industrisl-data
system. . He has recently built: a2 small computer systepnfor bis: heme:and devotes »~m§§\‘f;of
Bk leisure time to_programming: it. Wheress [or. Michael, the:excitement of-programming is
that of a high risk venture, Bob likes it as a chance to0.be in.complete control. Although
Bob w_orks all day with computers, his-building. and: programming:themiat home: is not more
of the same. He experiences. his. relationship do. the computer.as:oompletely :dilferent in
the two settings. ‘At work he describes himself .asipsrtonfia. procass: that:he-cannol 'see
and over which he feels no. @ntesymremm&pz TAvaveric. what: Ludo is partief-a -big
system; like they say, I'm.a.cog." . At.home he.werks-on welisdefined:projects of his own
choosing, projects whose beginning, middle and end-are. sll.undershis-coatrel. He-describes
the home projects as.a kind-of .compensation: [or:the.aliemstion:of his job. He observes
that he works most intensively on his home:system. when his: tasks.atswork mest strongly
give him the f[eeling that 'z'somebody -else;patcelkds&in’ssuut.;"‘- and when he feels

furthest away from-any undesstanding of "how the whele thing fits togethier.”

Michael and pr have very dillerent senses abeut-whatis:most:satislying: about
programming. These translate into differeat cbojces:;of "pcqréacts,,"mwu&ﬁetem-'dhim4 of
programming language and level to program-at, and.ultimately i’mtzﬁ@habkc -might ‘call
different computational values and aesthetics. Michatl likes: towerkien Jarge, “'slmost- out
of control” projects, Bob likes to work on very precisely deflined ones. Michael [inds

&qcume‘n‘tation .2 burdensome -and unwelcome constraiat. -Beb:.enjeys idocumentation, he




13

likes to have a clear, unambiguous record of what he has mastered. Much of his sense_of
power over the program derives [rom its precise specifications and from his attempts to

continually enlarge the sphere of the program’s local simplicity.

Bob has programmed in five "high level” computer languages (FORTRAN,
COBOL, PASCAL, APL, and BASIC) and has a home system which allows him to use BASIC
and PASCAL. But when he works at home and can do wh’.a_t he pleases, Bob prefers to
write in assembly language. He does not justify this prelerence in instrumental terms (he
does not speak of speed or elfectiveness), but in frankly subjective ones. -For Bob,
assembler means the possibility of building an environment in which he feels safe and in
control.
I prefer working in assembler even though its more cumbersome. [t gives
me a more direct line into what is happening-in the computer. When I'm
in assembler, I'm in control. I don’t really feel at ease if | don’t have the
source code. It means that | am toc much out of touch with what is
going on in the machine. | do everything in assembler -~ | really like the
feeling of proving to myself that 1 can optimize better that any dumb
compiler.

Like Bob, other hobbyists have built their computers from kits and many

continue to work as close to the machine as possible, preferring assembly language to .

_higher level language and in many cases even preferring to write their own assemblers

rather than using commerciélly available ones. Two thirds of the hobbyists in my survey
were like Bob in their preference for using assembly language at home and 88% of those

who preferred assembler were again like Bob in that they justified this choice in alfective
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terms. Whereas "Meher level language types” spoke abeut the cognitive pleasures of
"ﬁfoﬁ'ém';sdiviﬁﬂ"_tﬂ “puzzies,” those who were committed to sssombior had 2 more

emotionally charglcjdvlacuge for ‘tilking abowt their work with the computer.(1) And the

:feelings they expressed were polarized ammd.th issue of control: “It’s 3 Cod-like

feelmg of creatm; my own universe with us own pkymd ﬁ;&mfl’n I can ho safc"'

Hobbym progrmﬁrs seem o mesn ﬁﬂ‘m tbm m they say that
machine language prognmu pms tbam in cmrd. For m dw refcum seems
oluecuve they are talkm about what they caa mk' mm do. Gim the ptumuve
higher level languages avuhbk on todays perunl m m kﬂi MMM |
seems to them the best instrumental solution. For others, the ium is more wb}ective.‘
Maay hohbynsts who sud tbcy Icit mmsy m,sm m%hr mheh they didn't
have the source code also admued Lo, mve; loakm quhp W muu they had to

havo Havmg access Lo tbe :m was symwm lamay W”!’%M that machine
language programming was valued not for comrol over s m m but because
i -‘ "7{5 o ” ‘}'9 3 0

the act of domg it was pleasmg in uself It mul. tht m mmr wis \vmung

a RE 43

instructions that act dnrecdy on the mchmc, not Wm m of” smbody eises

SR

mterpreter Many hobbylsts are’ prognmmers whm tdmoashn \mh eomnuuon atv

il amininn S

work means sharmg the mchme wuh cauathss a‘ undus ms. !a ‘persomi t

' cbinyuuﬁo'n 'they see 2 cﬁéaci to be alone. Hwin tb source ed‘i-is N way ’of 'a'chidviﬁg'

ik

mdepcndeme And some of dse power be!uml th idos of Mu mm hagw my;

o SIS i T RN R I T T AR S R TR IR R T L AR e e e e e
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be the image of working on a r;zachihe over which you have full possession. It comes to
| you virgin. Finally, there is the issue of asserting control over an inferior. Beb, like man.y
of the other hobbyists | spoke with, is a middle level worker in the computer industry. He
does not feel very good about the importance of his job. "Proviag that | am better than
any dumb compiler,” may make him feel more important. At wor’k,'hé is an inferior
position in relation not only to other ﬁeople ‘but to the 'machine.‘ His time on it is

scheduled to the minute. At home he is in charge.

Identity

Today’s hobbyists may buy computers for what they think they can do with them,
but learning aboui the computer, about how it works and about how to program it, usually
becomes much more important than what it is being programmed for. In achieving a sense
of mastery of the computer, in learning to program, in learning about the computer’s
“innards,” people are learning to see themsélves differently. Among other things, they are
learning to see themselves as "the kind of people who can do science and math." This was

most striking for hobbyists who had once gotten "scared out of science.”

Barry is twenty eight years old, an electronics technician at a large research
laboratory. He went to college for two years, hoping to be an engineer, then dropped out
and went to technical school. He has always loved to tinker with machines and build

things. His current job is to calibrate and repair instruments and he is very happy with it
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because he gets a chance “to work on 3 lot of ﬁﬁmw’ But he came to his

job with 3 feeling of having failed; of not being "whslytic,® "Wreoreticsl™ of not being

capable of "what is really important in science.”

Ever since | was s child | atways hed’ anv' interest in science, bot | never
had the opportunity or the passion to g back and finish college and get a
veal degree in science. | dow't think | Rade@ %" Wiﬁm wind. 1 got all’
D’s in mathematics. | have 3 more practical mind.

Five years ago, Barry bought -+ progremmible calcvbstor and’ started “Yooling

around with it and with numbers the way | have never b§en able to fool around before.”

To .he‘ar him tell it, numbers stopped being theoretical, they became practical and ‘playful

and "It seemed naturat to start working wilth computers ss soon as | could™ When the

caleulator and the computer made numbers seem concrete, the numbers became “like him™

and Barry felt an access to & kind of thinking that he ed slways felt “constitutionaily”

shut .6ut of:

I guess | became interested-in all of this (with s sweeping hand pesture
towards the computer) about two years ago: | certainly wasn’t aware in
what direction- it was going to lesd me. ' st & poiit Adw, when 1 look
back on history, I've seen all kinds of changes occur in me. | know these
changes would not have occurrid 'if T hil o (* gotven Vo iVed:I'm able to
do an analytical type of thinking that | never could do before. | always
had a great deal of difiiculty with mathematics in college which is why |
never became an engineer. | just could not seem to discipline my mind
enough ‘to break mathematics down ‘Lo it¢ Eémpohent parts, put it
together and do it. | think if ] had a chance to do it over again, and had
the tool at my disposal, -think | could uke it snd"bucome more. Not that
I have the passion or the desire to be an engineer now. But when | was a
kid, that was aslways the answer to what kind 6F jeb I ‘winted to have.

Barry claims to have "grown out of” his aspiration to be an engineer. He says
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he doesn’t keep engineering as a pipe dream or think of his computer: skills as ‘so_methiﬂg
that could make it real. In terms of his career plans, no%‘hfmﬁ has changed. 'B'uft 3ot ‘ha'is
#han_ged. Barry has always thought of himsell as a bundle of aptitudes an'd. in#pt‘itudec ‘t‘h:t
define him as the kind of person who can do certain things and cannot do others. \V#rk-‘né
with the computer has made him reconsider his categories: |

| couldn’t do the hard math and so | ended up, what [ think | am is
basically a technician, a practical-type, skilled worker,.but I'm doing
mathematics now that | couldn’t do in high school, statistical and
amalytical.. I'll pick up the calculator, and if | don’t know how to do it I'll
play with that calculator a few minutes and ligure it out. It’s nbt so much
that the calculator does a particular calculation, but you do so many, have
50 much coatact with the numbers and the results and how it all comes
out that you start to see things differently. Now, I'm really getting this
problem area ol mathematics :under control and | can see what | need to
learn...And | can see that | am going to get it out of the computer...

| really couldn’t tell you what soft of thing I'm going to be doing with the
computer in six months. . It used to.he: thai.l ceuld tell you exactly what
I'd be thinking about in six months. But the thing with this, the computer,
is that the deeper you get into it there's no-way an individuwal can say
what he'll be doing in six months, what I'm going to be doing. But I
honestly feel that it’s gonna be great. And that’s one hell of a thing.

For Barry, the world has always been divided between the people who think
they kn'ow what they’ll be thinking in six months and those who don't. And in his mind,
" his home computer has gotten him across the line and "(hat's one hell of a thing." For
Bafry,_part of what it means to have crossed the line is to start to call tﬁe line into
question. He has begun to think that beople might be different if learning were different.
When he was in school, his inabilitby to do the kind of ma‘t'hematics he had “respect” for

turned him off to Iéarhing. The computer put learning in a concrete form that he could
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participate in: ""Whea' | write in avsembler | feel that wathematics s in my hards.” He has
three children, has bought thewm their own ‘cakthwﬁ,ﬁ encourages them to "mess
_. | around with the computer.” ("] know they are geing threugh the same problems | had and |
would like them to have a better start than | dud.") Fer Barvy, tin computer mpvéseﬁts a
better start, not because it will teach his children & particular subject but because it

taught him "not (o be afraid of learning.”

Personal computers are certainly not the m&yh&y that people use to enhance
their sense cf identity. For the vast majority of those smeyvd, “hobbies” have always
been a way ol' life. Almost nimety pefcm of them: had been or were presently involved in
a hobby other than comp*utatm, most usually in another "technical” hobby, such as
photography, ham ud:o, or modvel radmadmg ﬁfm per-cent of the hebbylsts surveyed
were using their computers to "augment” their participation in another hobby, for example,
using it‘ to keep an invemor& on motorcycle parts, figure out ideal compression ratios for
racing cars, interfaﬁg with amateur radio equipment. le t&iny-om percent of them, a
#omputer at home had replaced ano;her hobby. People ;poke of these abandonned hobbies
~ as "good experiences” that had increased their conlidence in their ability to think through
problems and bring projects to completion. But in ou;' day and time @ere are several ways
in which a comput-ér hobby can be special. People spoke about their "switch to thé
computer” as making them paﬂ of something that was growing and that the society at

large “really cared about." Cregory is in his mid-forties, has worked as a salesman in the
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electronics industry for all of his working life. For two years, his cmuler'sharedi‘sp&ce
in his study with an elaborate model railroad system. A yeor and a halfl before | met him
he had bouglu a new. hard copy printer and 2. gu’hts ylotm. la tho Wercrowdmg that
f ollowed the trains had [ mally found tlm.f way lo stonge m ibo basemnt.
Nobody ever really pud altention to my model railroad stuff, although av
lot of the circuitry that | did there was just as complex as what I'm doing
now with my computeribut people: would doek st it:and: they would say
“that's cute." The computer is my own thing, but it’s part of the real
world teo. And il-my kid bemm good at it it will mesn: somthmg.

* Different people have’different‘ senses ol""vn‘rl\"at the “oorl\outor is allowing thom”to
become a part‘ of. For some, llke Cregory, havxog a computer and "getting good at it”
means cfossmg a frontier that separates tmkermg lr‘om real lechnology The world:
sees their computer hobby as senotls (several coulmenle(l lhat f rlends ond netghbors hardly
even look at it as a "hobby," as though the word were reserved l'or l'nyoliues) and they.
start to see themselves that way too. These people may h;ve. technical educations, but
they oflten feel that they h‘a've never been part of y/lm y‘/‘a’s most excttmg a‘n‘dbimportant in
the scieﬁlifio. and technical oultl:res. ’\Vorkl‘rﬁ\g Qitll compllters,: even slnall .comouters, l' eels
lechnologically: ""avantygard’e." A much s:l:aller group of bobt:ylsts (but a group whoso
numbo;s <an be expected to grow in tho years ahead as pers:l;l computers beconle llloro

Jaccessnble to the non specialist) have always [elt completely Ieft out ol' the sclenuﬁc and

~ technical worids. For them, owning a computer means crossmg the "Two Cultures dmde.

Alan,-fa,_tynmymine year old h'igh-schooll" rench teacher who describes himself




as having "a love aflsir with a: TRS-88" &3‘% slways: felt be "waan't smart: enowgh to de
science.”
Alter Sputnik, when | was in grede school and thew in Jamior High, there
was all that fuss, all the kids who were good in math got to be in special
classes. . Rockets were going up.men:irying to:go torthe moenc Decisions
about things. Scientists seemed to be in charge of all that.
Alan majo'red‘iav French ("It was easy [or mec.ovy- mosher: is: from: Momsresl.”) and took up
carpen(}y as 2 hobby. .AN:;M»-;M was good a8 it it: only reinforoed”his sense of net
being able to do intellectual things, which in his mind meant not being. able to "do anything
tech’nical ) when he bought his calculator, Barry crossed as.lim' w&ch meant 1o him tha't
he had become a person who could expmct cham and: excisement in his intellectual life, for

Alan, the TRS-88 helped him cross a line to become a member of 2 d!ﬂawm culture, a

culture of "powerful people.”

For Barry, Alan, Gregory, r_elatiohsh%ps with computation have enhanced self
image. There is apother bwa‘y in which working ’wiihf a computer can influence an
individuals’ sense of identity. This is by providing metaphors for .thin&ing aboﬁ& onesell. |
met many hobbyi§ts who wefe fascinated by the idea of someday being ahh‘to' trace out
the complex relationships of electronic events, machine and assembly language instmctions,:
and highe‘r le;lel language commands within the computer. The image of these many levels
of intelligence built one on top of anoai\er pro»)o&ed réﬁoﬁtm on how people might work,

about how they might be }ike machines or not like machines. Some of this informal
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_ epistemplogy was implicit, [or exarﬁple in. comments about "using the computer’s sof t:ware-
to think about my wetware." And sometimes, although less frequently, the issue-beeﬁme
quite explicit. Conversations that began in discussions of household "robotics" projects,
like a plan to build an energy monitoring system led into discussions of'. how someday it -
would be necessary to build programs that could better represent the system’s knowledge
to itself, and from there into episltemoloéicai reveries: Were these the kind's of self
representing programs that ran inside of peoples’ heads? Do people have differer;t kinds of
sell representation programs for representing different kinds of knowledge, like the
knowledge of a dream and the knowledgg of being awake. What kind of self—

representation program could aliow us to think about and then forget our dreams?

Ideas about computers, about how they work, about what they can and cannot
do, were used to assert and sometimes to eleborate ideas about people. In somé c;ses, the
computer experience left people [eeling that men and maehines are both rule driven, that
people work on programs, that intelligence is "more and more complexity, all piled up.”
Hobbyists are very limited in the amounts of memory that they Bave in their computers,
and "'Baving infinite afnounts of memory" at ones disposal was a recurrent image for what
would be needed to make a computer that would be a true artificial intelligence. But many
of the hobbyists with whom | spoke had a very différenl{paclion to the prospect of '
machine intelligence and the question of the relationship between man and mechanism.

Their brush with computation led them to reflections on the "inelfable” in people, or ‘as
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one put it: "You can't put a spark of life into 2 computer; you caw have alf these programs
~ talking to cach other, but you told them to do it. In the end you can't have a3 spirk of

life...That: spark of life, well, that must be Cod.”

Building Safe Worlds

Descriptions of what it is like to work with your own computer [requently used the
world "safe.” People talked about fe?ﬁﬁg safe ané secove in the world they had built with
their home computers, a world ‘where there were few surprises and things didn’t change
unless you wanted them to. Of course, there wai much tatl-of problems, of false starts,
of frustrations. 'Fh’er? sre "bugs" in hardware and in programs. ‘Things don’t work; tﬁings
go wrong. But bugs, with time, become "known" bugs. For Joe, an insurance salesman in a
small North California suburb who owns a- second hand Commodere PET "with a lot of
hardware problems,” they become almost like "friends™ “And then you turn-the machine
on, and you systematically check for your old friends,’ sad 1 swear, Mhethem there has

a certain reassuring element.”

.F red sells electronics” components for a lirge electronic supply house. He

narrowly escaped starvation in a prisoner of war camp daring World-War 11, and from that

| experience he says that he took “a serise of optimbsm™ *1 mesn, il there is'something out

there and you: wamt to do it Do it, understand it, act.” Fred as'(fied ‘to live thai way.

He is active in local politics; he keeps up with the news;" he wrives:letters (o the editor
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of his town newspaper. He bought his TRS-“'M an impulse because “it didn’t seem that
you would be able to understand American society any more without being invéiVed with
computers. When it comes to working with his computer, he wants to know "how th.fn'gs
work.”

"I live in an economy, and | don’t understand how things are hippening. |
watch the energy crisis; | don’t understand why it is happening that way.

I drive a car, and I don’t really understand how the car works. | have .

this beautiful couch, and | don’t really know how the cloth on it is made.
People used to understand more about how things worked. We live in a
world where we don’t know anything about anything. | don’t want that
to happen with the computer. | want to know exactly how things work.
If not, I'm going to pass down this confused feelmg to my children. And
they wnH be afraid of the world. '

When hobbyists like Fred spoke about "wanting to know exactly how things

- work” they were usually talking about a relationship with computation where they could

think in terms of understanding "everything." The desire for this very particular kind of

understanding was often framed in terms of wanting to know how a system is built up

from level to level. Fred for example, expressed sharp frustration at the gaps in his ability
to follow the system through.

There is a big gap in my own mind between _the fact that an electrical

circuit can be on or off and the binary nimber system..and again {rom

‘there to the BASIC language. I've got to understand all of that. I'm

~ trying to narrow this thing down so [ can [ollow thie continuum which |

can’t at this moment. I'm going to the users group meetings and talking to

people  and ‘reading books and' some ‘of it ‘is helping but I am really
frustrated. | want to be able to follow through. o

Fred felt that in his life too many things were getting out of control. His desire to
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understand the sysiem from the and/or gates :threughithofiip Tiaps, the wachine lavguage,
Moy o :thehobbyists |
spoke with were like Fred : ‘their desire to undorstand she, computar "rompletely” seemed

the assembler and yp, seemed to express his political frustratio

associated with frustrations at how incomplete was their knowledge of other things.

Reﬁplg wanted their computers to have a tsamsparency . that, ethar shings in their life do

P T T
; g H S E

_not,

Poglit'c‘cs

sptation has become

a# impo-rtam as the computer .itsell ("] don’t want .o ‘bose ‘tradk ‘of what I'm doing..l ‘want
to be able to see the wl;ote thing in my u;ind’.") s ‘~M§ily !mfest&d mth a it;esime fora
kind of personal control and a personal relationship- mth kmicda tm can be passed on
to his chlldren Although advemsements for persoml mmputars hwe stressed that they
are an investment in your child’s education - that computers "have -’pt;zrzm that can teach
' algebras, physics, the comugmon of meguhr French - verhs - Frcd hhe otim' hahhylsts I
spoke with, don’t talk about the importance of giving then' chtldwn a compe&twe
advantage in French, hut of . a compemwe advanuge. 4n rﬁe«mm&;: Most hobbyists
feel that the stakes are higk- They helieve_d\at mmpusezs» auillsghtmmlitics‘,-ec‘onomits,
and everyday life in, the 2st menl.ury meng em nf Lt,aqdylm;maom}e&e technical

mstery over a piece of it is owning a  little bit of mtml over the fuwre
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Larry, a member of Fred’s computer club is finding that his computer offers him
a way to challenge the school’s judgments of his child’s abilities. A year before | met him
Larry had bought an Apple computer for small business use and ended up brinéing it home
so he could spend more time progra'mming and let his kids play with it. His twelve year
old son Joe, had been judged "backward" by his teachers through six years of §choolin’g.
His math scores were loyv; he didn’t read. But Joe picked up the manual for the Apple,
taught himsell how to use the game packages, and then taﬁght h‘iﬁself how to program in
BASIC in order to write his own .gamés. In three weeks Joe was writing games that
demanded the use of equations and a knowledge of geometry that his teachers claimed he
didn’t have. Larry feels that he has been intimidated by the school’s evaluation of his son:
"All these years they told me he was’:backward, so | believed he was backward. Now |
think that he just wasn’t interested And then, maybe everybody treated him like he was

stupid. 1 am not going to sit still for it ahy more.”

Larry is starting to demand more [rom his son’s te_achers. He shares with Fred
an oplinﬁsm about what computers will- mean {or politics because "people will get used to
understanding things, of being in control of things and they will demand more.” Other
hobbyists | spoke with share ‘this optimism, but what they mostly have in common is a '
style of talking sbout computers and politics. Their conversation on the subject is n;t
about what happens when computers are used by government agencies, or about privacy, or

about simulations for planning. Their associations are more metaphorical. For them, the
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computer provides a place to play with a kind of: uaderstanding ‘that they den’t feel i§
possible in other areas of life. lmages of computationsl transpereney-and of “knowing how
it works" were associated with.a-kind of polities whore relstions of power could be
transparent, where work would facilitate 3 mww cognitive {ife, end where -

decentralized power would follow from decenteslized: mfermation resources.

For many hobbyists with whom | spoke, the relationmship with their home
computer carries longings for a better and simpder: life-in vfmen transparent society,

CoEvolution Quarterly, Mother Earth News, Runner's Weoorld; and: Byte mt‘guiﬁé lie

- together on hobbyists’ ‘ceffee tables. Smail compwiers: become the focus of hopes of

building coitage industries that will allow the hobbyist to work outof his home, have

" more personal sutonomy, noi have to. punch 3 time casd, and b able 1o spend more time

with hivs family and out of doors.

Some see persomal computers as 3 mext step in the ecology movement:
decentralized technolegy will mean less waste. -Some see porsonsl: computers-as'a way. for
individuals to assert greater control over their ehildren’s educations; believing that
computerized curricula will soen offer children better sducations at-home than can be
offered in today's schools. Some-see personal computers as » pith (o' a new populism:
personal computer netwerks will allow citizens te band together to sénd mail, run

decentralized schools, information resources, and loval governments.
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Many of t.he computer hobbyists | have interviewed talk about the computers in
their livingrooms as windows onto a future where rela«tio!;ships with technelogy will be
more direct, where people will understand how things werk, and where dependence on big
government, big corporations, and big machines will end. And they represent the politics
of this computer—ric;t vl'uture by generalizing from their special relationships to the

technology, a relationship characterized by simplicity and a sense of control.

Alientation

A [inal issue, closely related (o personal computation as political metaphor, is- the
issue of computation and alienation. Mest people express only small parts of themselves in
their work which is often repetitive and in which they may [eel that they function as
machines. This very widespread and very unhappy, work situation i§ shared by the
computer programmer who may experience it in a particularly sharp form. The programmer
is typically in a situation where he or she is in touch with only a very small part of the
problem that is being worked on’.v Increasingly, programﬁters work in large teams where
each individual may have very little sense of thé whole, of how it all fi;s together.(8) And
an operating system written by someone else, perhaps so cpmplicated that it is not fully
understood by any one person at all, stands between'the' programmer and the machine.
Hannah worked as a programming consultant fort large busim#s systems for ten years

before starting her own consulting company through which she free lances her services to
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other computer bobbyist_s. "To her, nothing was more kpressi& than wo:kiu# on a tiny
piece of a. problem, often ";m even knowing what the winle problem wes” For Hannah,
concerned about conservation, health, ecology, there was:something “unhesithy” about the
"lack of balance” in her mental ife; She liked warkiag:with computers 3t home becsuse-
she has more control of her life: she can-work on it-with her fomily, she con do-it: when
she wants. But she says thet what is most imporsamt.is: that: "l caw fimlly think about a
whole problem. | used to feel thu | was party: of sommbindy elte's compuiter program.”
Many other hobbyists | spoke with shared Hannah's eiperiencc as programmers or as
"team” engineers and shared her concern with understanding "wholes." The experience of
programming in such a work group may sensitize people: to the:problems of cognitive
alienation. The image of "balance” came up often. Kirl, for example; 3 Mardware engineer
in a microprocessor firm, had-a lot to say. about his: mentil ecology.
In the first half of amengineering: pﬁﬁdzdmk»ﬁtirdfy nothing coming
together, and that's especially when | find that | need to go home and put
something together; make cut: glass:lamps and:seom, lice thecone on the
living room table..But then towards the middle of the project, things start

to pull together on the job, | lose MMfwwﬁu ghass and | just
want to come home and watch TV,

Il you never get to finish things at work, if your job is basically making
little pieces and its somebody elses-job: lo fit: themiinto a whole, then:
working with the computer at home should be in the service of getting it
all: together: - doing the whole build-up:[rom: mithine: codeé to [inished
product. That would make you feel in bahnce

You know, 'when | was working on my masters thesns, I wias also a
custodian [or a:seven raom spartment:-building, s seven suite building: -
And, it was very nice that we came home from tlu Mmry aad had to
hammer nails into boards. :
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When | spoke to Karl he was at a point at werk where "everything seems
pretty disconnected.” That is, if he didn’t have his computer, it- would have been "glass
cutting time." Karl was thinking about work with his home computer as a corrective to-
fragmentation on the job. He was trying to get some complex and interconnected
hardware working on his home system.

Pm starting out. with a bunch of microprocessors replacing simple
interface hardware for keyboards and an intelligent keyboard and
separately intelligent CRT display and third processor doing computation,
a fourth processor tying everything together and that type of thing..At
work now | absolutely can’t tell what belongs with that, so | guess that’s .
the reason I've been mapping out hardware for multiprocessor chips when
in fact | could probably get away with five dollars worth of chips and
keep doing what I'm doing. So, | guess you would say that my choice of
projects is not always rational. -

For Karl, using hobbies for "balance” meant a sometimes "irrational" choice of -
projects but he seemed confident about his ability to understand and organize a whole
system. For other people | interviewed, having the chance to try out "whole projects” at
home, having the chance to work on complex problems on their home systems, was a chance
to test capabilities of which they were less confident and about which their jobs gave
them no good feelings: "With my computer at home | do everything..] see my whole self,
all of my kinds. of thinking in the programs | write..l never got to see all of my kinds of
thinking on the job." For them, having a computer at home meant thinking experiences
where they could learn what their capacities were, where they had a chance to try things

out. Programmers have watched (for those who are too young, the story of the process

remains alive in the collective mythology of the shop) their opportunities to exercise their




30

skilt as s“wholet«activhjr being' taken away. They »I\avrwncbl\%df their worlg being
to(mnized being parcelled out into the well defined modﬂlésdh&t‘mkoﬁp the tasks of the-
s%rucwred programming: team:  This hved experignce: it work “muke programmers
purticularly sensitive to the parcetfization of knowledge ind-to the alignation from a sense
of wholeness in work. And they bring this sensitivity to-their new hobby. - Whether- or-
not ih%w*censciouslyd\&ﬁt‘éi‘n hiud'*fmm‘jmﬁ%&i@w’mmen, their
rehtimﬁips- Qitwcmmﬁonz at Moftmow‘ww:wfhtnhmsm with
whﬂ is’ exciting-about the computer and" far 2 lost m vfﬂcomwl m a whole process.

Most- people do not work in jobs that-have ss chawlywthu&%(&s ts*retcnt) a-myth of a
go_lden age." But most people feel that thmmlem net slioin them fullroxpress-lou
and that there was a time "whe_n things were different. It is easy to identily with the
| ‘programmer/ hob‘byist; one {eels in touch with people l&iﬂﬂ‘l pa‘rticuhrly charged

reationship to the experience of job routiniut'toh and w.h; have a powerful material in
hand for concretizing fantasies of how-things ﬁicht hvn been different and ‘how. they

might be dilferent once again.

In this_ essay I have bracketed the question of how the world might change
because of instrumental uses of computation in order to focus on how people are changing

~ because of essentially non-instrumental uses of computation.
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In studying the hobbyist experience | have found people, largely pecple with
technical backgrounds, in intense involvements with machines. Not surprisingly, given the
low proportion of women in the technical professions, most of them were men. Most of
the people | met have long histories with hobbies involving other technical objects: with
cameras, radios, with model building of all sorts. And many, having passed through other
hobbies, came vto see their relationship with the computer as Eeing special. Their
relationships with computation became involved with their [eelings about politics, education,
and about themselves. They describe their work, or rather their leisure with the
computer as different than what they have done belore with other hobbies. They describe

it as an involvement with greater personal consequence.

Some of that sense of consequence comes from an historical moment: the hobby
is seen as signilying a place in the “avant garde." Although in some circles to be called a
“computer person” is to be addressed with a term of derision, the hobbyist tends to
experience his identification with the computer with pride. And some of the sense of
consequence comes [rom the lact that many hobbyists are using their hobby to experience
an individualistic and independent relalionship with computation that is mythologized as
belonging to a now-past golden age of the programmer. But most of the sense of
consequence comes from the holding power and intensity of the time spent with the

computer. What is there about these people and these machines that makes possible
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relationships of such power and complexity?

For me, the relationships that hobbyists form with their home computers can be
partially captured with a metaphor of the "mind® amd thé: *bedy” of the machine. The
“mind" of the computer is that side of ththtmtm ity terms of high
level programs. In this metaphor, refating-to- the- body of the-computer means not only
working on hardware; but also, and indeed especially, working with' programs in a- way that
is a5 close as possible to the machine code, that is' to-siy as closeas possible to the core
of ‘the computer, its Central Processing Unit. In terms-éf ‘this' wetaphor | have found that
the ﬁototyp&cal hobbyist is trying to get into 3 relationship: with the body (rather than
the mind) of the machine, seeking to assert power and contrel i the relitionship with the
computer, and to create safe worlds of transparent understanding. In trying to [ind
concepts for thinking more clearly sbout what draws the 'Ii'othﬁﬁ"to-lhh kind of
relationship with the CPU and about what its ‘mesning might be, | find three issues
particularly salient. 1 think moreover; that alihough- | Toriiulite "them Boré in terms of
computers and people, these issues open out to mere- generst understanding of the

sabjective side of other technologies as well.

The first issue goes back to the question of cdntrol. The hobbyist complains of
a- work situation where he or she Sulfers from the tonstant prifdence ‘of intermediaries.

Bureaucracies stand between the hobbyist and the computer; 2 butesvcracy that schedules
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the computer, that decides its up and down time, that apportions the work for its: seftware

design and decides on priorities and on procedures for access toit. At work; when
something goes wrong with the system, it is usually the fault of an intermediary person,
one of the many. "somebody alses”. whe dels with:the-machine: Qr it may be: ¢the fault of

a technical intermediary: .one .of- the many -elements: in the computer;system that: mﬁﬂé--

between the user and,the bare machine: a compiler, an: intsrpreter, an operating system,

someone else’s program, At home :when the habliyists. work: direstly. with the Ceatral-

Processing. Upit they are all alone with the computer, in compless:and direct control of the: |

‘maching’s power. And whep somethipg doas blow ;mc'h._,gmmmu home::is: simple:

because it is just het.ween them. and the bare mhimz;;’fm_mhnﬁ_.hr their ow.h,ug;.

When a FORTRAN program is. compiled -and. run, the events:in the machine aze

ggar from being in one to one correspondence with the steps of code written by the

programmer. - The [tustzating sense of always being in.an indivect: relationship:to what one

is. doing. is further exagerbated .when the compiled coge is run by ani operating-system -

which allecates: memery, ,mmrmra ohﬁr‘»h‘énl devices, and évea&uterlea%s'the
program.with other pmm. At -home the bobbyist foels i immediate touch with' the
essential mndum ;nothing and ‘noone stands in sn intermediate;vole. - This relationship ‘is
often epitomized: by she possibility. «f following pregrams tmribyfluep as their instructions -
passs through the: Central Processing: Unit, someshing:thit would be -impus'sibl‘e on the-

larger system. : They. can do: shis physically, by making the:program ruit ‘one step at a time,*

S L e



or conceptually, by imagining: the changes. of state-ofi the-CPU, a particularly clear thought

experiment [or debugging..

When the program is: seen: locally, instruetion by instruction; programmers can
envision the changes. in-state of the wholessystem:an: bising produced By spmiﬁc actions of
the CPU. And if they suspect that.tive-bug is inthe-hardware; .they can pull out an
oscilloscope and see whether the: GPU. is doing: wit it should: in response to 3 given.
instruction. They can figure out where the signls: should: be going; they can collect their
own evidence for what is going wrong, trap and-fix-the bug themselves. Again and again'in
my interviewing | heard about the plessures of debugging-— of’ "going: in: with meters and:
scopes and tracking it down." The procedure exhilarates. With every successfully tracked

bug comes an affirmation of power over the machine.

The issue of control was often explicitly recognized by: the hobbyists |
interviewed. But they lacked a language for naming: the:second: issue which -has: to &‘?‘Wi’tﬁV
a notion referred to as "syntonicity” within the: psychosmalytic. tradition. Symtonicity
implies that we should look for "body to body" identification at wotk in powerful
relationships with technology: the body of the persow.and: the:body of the wachine. This
approach would try to understand the power of machine langtage in terms of peoplgs'
ability to identily with what is happening inside of the meshime. The: CPU of the:hobbyist

computer lunds itsell to persenal identification. Theiaction of tramlerring: what is
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conceptually almost a physical object, a byte of information, from one physical place (a
register) to another is very close to concrete and familiar human actions. Working in
machine language means working with a model of the computer as -having registers that

contain certain information that needs to get moved around from place to place, It is

e

possible to imagine‘ the registers, to project onesell into. the physical situation of moving
things from one to anovthe‘r. The metaphor is c:oncrete and spatial. You can imagine finding
them, feeling them, doing something very simple to tbem,: and passing on. For m;nypf the
people that | met in the hobbyist cullure‘,geuinz;iﬁntp this kind of identification feels sale.

It makes the machine feel real.

There is a third issue raised by the hobbyists’ relg}iqnship to the CPU, It is an
aesthetic one. The generation of hobby compulers that was porn in the’ 19'1% are very
primitive m;chines. The hobbyist tlv\'mks, of mugh abgut them as "klugey,” a compugéris;s
way of saying tyl_\at‘ one is dealing with a compromise, a collection of patches whose
‘structure has been dictated by arbitrary corporate decisions, by economic necessities. The
corner of the hobbyist machine that seems to them to havya the greatest "intellectual
integrity,” that distills what they feel to be a tradition of some’of the‘_best ideas in
computer science, t-h;t comes closest to being "c}eap,“ is’ the CPU. And» $0 ivt‘is natural for
the hobbyist to seek the closést possible contact with it. For a culture in which there is
a widely ;hared aesthetic of simplicity, intelligibility, control, and traspérency,k getling into

the "guts" of the machine and working in machine code seems the best way to use the
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I would like tocend with 2 persomsl réflection on what | Found. As an
- ethnographer luusg‘iatewiews and ohservation to enter sufliciently into people’s lives to
develop 3 sympathetic understanding of how  they lock 3t the world. “Awd then | take this
expefiem:e and try to distill frem it those eloments that ‘willmake the lives of dn people |
have been studying intelligible and meaningful to cthers. mmalmmwad are
excited, enthusiastic, satﬁf’&d‘ with what they are ‘doing with their mkmus. R seems
appropriate to report thi’s. enthusiasm and to try to caplure a sense of the pleasures and
satisfactions that these individuals are getting from From developing "non slienated”
-relationships with thgir computers, ﬁom “understanding” mimw &Wem from the
"bottom up," and from feeling satisfied that they finally have fownd wdels of transparency
and order for thinking about the kind of world they woulll Tike o Tive in. But there is 3
darker side to the picture. Will these individual sasisbactions of personal ‘computation
(which seem to derive some of their power from the fact that they are 3t feast in part
_r‘ésponéive to political dissatisfactions) take the individual away from collective I'Meti‘cr;?’
People will not change unresponsive pelitical sy#tems or intetlsctually dedmmg work
" environments by building machines that are respansive, fun, and M&él%e}:tusay chéiimgiﬁg.-
It would cer‘tain!y be inappropriate to rejoice at the holistic and imnisﬁcv reh@i&nﬁips
‘that personal computers offer il it turns out that when widespread, dwy rw religion

as an opiate of the masses.
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NOTES

1. | use the word "hobbyist" in this essay to denote sorheone who owns a personal home
computer, whether or not that computer was, bmlt from a kit. The term is problematic.

"Personal computerist” might be more accurate but seemed to me to be even more
awkward

2. The statistical ‘results of my survey certainly support the idea that today’s satisfied
personal computer consumer has technical training, and/or inclinations. LEighty-three
percent of those polled had' majored in some scientific or mathematical fieid in college, and
most of them (68%) actually made their living from some kind of work in the computer
industry: building computers, selling them, servicing them, or programming them.. Twenty-
eight percent of the respondents had majored specifically. in mathematics or computer
science. Thirty-eight porcent of them had done some graduate work in a scientific or
technical field. For over a third of the hobbylsts surveyed when it comes to computers,
they have the inclination rather than the trammg 35% claim that everything they know
about computers is sell taught.

3. The CAME OF LIFE refers to a popular class of computer demonstrations. Their name

refers to an analogy with an evoluuonary image of the emergence of the complexuy and

variety of living organisms from very simple origins. In these demonstrations
transformation rules are applied repeatedly to patterns of objects on a checkerboard.
Conway’s ingenuity consisted of finding classes of simple transformations that would give
rise to surprising, complex, and varied effects. The popularity of the game springs from
many sources: the biological referent fascinates as does the interplay between simplicity
and complexity. People describe a thrill from getting genuinely surprising results from the
application of simple rules. lts particular popularity among hobbyists also reflects
something about the kind and level of programming required to run the game on a small
computer. It is beyond the stage of routine programming, but not too far beyond. The
main problem in programming the CAME OF LIFE is speed. The faster it can run, the

‘more dramatic the effect. Having it run at an aesthetically satisfying speed on a small

computer requres ingenuity. And this ingenuity has immediate, visible consequences.

4. Sherry Turkle, "Computer as Rorschach,” Society/Transaction (January-February 1980).
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5. See for example, Hillary Putnam, "Minds and Machines,” in Alan Ross Anderson (Ed.),
Minds and Machines (Englewood Cliffs, N.J.: Prentice Hall, 1964).

6. For Michael, it was his style of programming that led him to identify with what for him
was a computer “"subculture," that of the hacker. His process of ideatilication seemed
analogous to that of a creative independent virtuose whe recegnizes his peers not by the
“job" they do nor by their academic credentials, but beeause they share his sense of the
personal importance, the urgency of creating in the medium in which they work. Many
hackers have dropped out of academc programs in computer scionge %a order Lo devote
themselves exclasively to comiitvers. Bised mﬁm oa Y fqrmt“jdﬁ nor on 2 specific
research agenda, the cﬂmmy ‘of "the hugker st 8F Tolbowes from 2. rélationship with,
the “subjective computer;” ‘that is, With  set’ of’ \éﬁt‘m‘ 2 “coimpuiational” assthetic, and
from a relationship with programming that may be charscterized as devotion te it as a
thing in itself. In umversuy seitings all over the cmry, wﬁm& hackees are often. the.

“master programmers” of large’ compiter mm,h: ysioms, i ‘,,l. muur scientists
complain that the hackers'are alWiys “improving the’ :w : i ;u more elegant
according to their aesthetic, bﬁt dso more ?ﬁﬁcdﬁ to m ‘ ‘

T. Among the hobbyists | surveyed, preferences’ ?ﬂf the 'Avet of ' pmgnmmmg language
were strikingly associated with whit people SIW as mt’axéﬁm shout working with
computers:. For éxample, forty percent of those whg pnf’wroég astembly_language wrale
about an “afféctlive™ issue as the seurce of theif eagmmnt Am those whe preferred
to work in higher level languages-on theit Nome computers MW aﬂ ?ASCM.) only 10%
wrote about an affective issue. But nearly cighty per cent wioté about what 1 Nve called
cogmuvo play (problem solvmg, puzzle so!vnrw)

8. See Philip Kraft, Programmers and’ Mapagers: ‘Tb": Routinization of, (;gﬂputer
g__grammmg in_the Ufmwd Staws (Nw York* S&:iﬂéﬂyﬂh&,’ AR |




