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THE
PROGRAMMING
GROUP

he study of the programming group is important for an understand-
ing of the other types of programming organization. Even when
there is a formal organization of the programmers into teams and
projects, informal connections arise much as they do in an “un-
structured” group. Indeed, the first lesson we must learn from social
psychology is the difference between formal and informal groups.

FORMAL AND INFORMAL ORGANIZATION

is a nice toy for a manager, but little program-
mong programmers had

rganization charts
who have come

The organization chart
ming work would ever get done if interactions a
to follow its narrow, straight lines. Perhaps because O
look much like flow diagrams, programming managers
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48 Programming as 8 Social Activity
e ranks seem to place too much confidence in

up through th . .
ss formal mechanisms which they themselyeg USeq ¢ Fathg,

than in the le

cessfully when they were in the pits. But human interactions g 0 sy
narrow, never straight, and hardly ever in the directions shown a’:’e Never
Organ;.

zation charts. Many serious mistakes have been made in j
formal structure was the only structure in an organization,

In projects, of course, much of the informal structure is determ;
the structure of the work, and thus may follow organization Chan':ed by
or less closely, depending on how well the project is organizeq BmoTe
a computing center, even if it is completely at the service of i"-div::jt in
programmers, an informal structure always grows to correct ang cOual
plement the work of whatever formal structure exists. Sometimes, i t:l'
powers-that-be are sufficiently wise, innovations in the informal StTUCtur:
can be implemented formally, although not always as exact equivalents,

An example of this type took place in the computing center of a ¢op.
sulting engineering firm. Jobs were run on a remote batch basis, ang
most programmers were spread around the three buildings near to the
group with which they worked. Turnaround time was irregular, and there
was no reliable way to determine in advance when a job would come
out. The number of the last job processed was posted on a board outside
the return window, but programmers from remote offices could easily
waste half an hour coming to read the board and find out that their job
was not ready.

As it happened, one of the secretaries had an office whose placement
permitted her to see the board out the open door, without moving from
her desk. She was an attractive young thing, and one of the programmers
happened to call her for a date at a time when he was waiting for a job
to be returned. When they had talked for a while, she commented that he
must have work to return to, but he replied that he was waiting for a job
anyway. “Oh,” she said innocently, “what number is it? | can see the
board from here.” With that remark began a service whose existence
gradually became known to all the outlying programmers. It was such a
good service, in fact, that the secretary soon had difficulty carrying out
her other duties. In this way, this informal mechanism finally came to the
attention of the administration.

Wisely acknowledging that the service could not just be cut off, the
administration decided to inaugurate a special inquiry number over which
one could hear a tape recording of the latest number posted. The man-
agement was even wise enough to use the secretary’s old extension—
although the telephone company gave some resistance before this was
accomplished. Thus, a rather smooth replacement of a rather inefficient,

magining that

but useful, informal service was made—with the concomitant gain in
secretarial time for more conventional duties.
It should be noted, however, that the new formal system never com-
4_4
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The Programming Group 49

laced the old, informal one. The recordi
pleteg ;Et' intervals of thirty minutes, so that it was :g:sizzeforrnade ber
orlé posted on the board as much as half an hour before bein " panber
\ ‘elephone. For ordinary circumstances, this proved sufﬁciengtj—n-gtjeti e

uting center, somebody always has extraordinary requiremen y
when @ programmer was really in a hurry for a job, he would I’ents.
ihe old system and call the secretary. Now, however, her workl‘;?(:
o ufficiently decreased SO as n?t to affect her other work, and so the
tem has remained unchanged, in all probability, to this day. Besides

she enioyed tallking to all these bright young programmers—and they
et uS admit, enjoyed talking to her. ’

Not all conflicts between the formal and informal have such happy
endings. In this case, the administration of the computing center recog-
nized the function that the informal organization was serving; but in other
cases, they might not even be aware of the existence of the function. A
case in point occurred at a large university computing center. Because
so many of the programmers were students who had no offices, a large
common space was provided near the return window, so that the students
and other users could work on their programming problems. In the ad-
joining room, the center provided a consulting service for difficult prob-
lems, staffed by two graduate assistants.

At one end of the common room was a collection of vending machines
—coffee, coke, candy, and what-have-you. Although the room was quite
large, the noise from the revelers congregating at the machines often
became more than some of the workers could bear. Finally, a pair of
serious-minded students appointed themselves as a committee and went
to the computing center manager. He, of course, had never personally
gone into the common room, SO when he went to investigate their com-
plaint, he was appalled at the goings-on at the far end. Without more
than fifteen seconds of observation and consideration, he went back to
his office and inaugurated action to have the machines removed to some
remote spot.

The week after the machines had been removed—and signs urging
quiet had been posted all around—the manager received another delega-
tion. This one was much larger and much better organized. They had
come to complain about the lack of consulting service; and, indeed,
when he went to look for himself, he saw two long lines extending out of
:Zea:Ensulting room into the common room. He.Spoke to the ccfnsul.tantts
but thethem W_hy they were suddenly so slow in servicing their ;Iisz_s_.
i not ¥at(:ld him that they were working as fast as they fjadte"e;'ot omore
people ns er. For some reason, they said, there were just a

The meed'ng advice than there used to be. .
increase;nager spent two weeks checking for a possible

load, but all courses and other users were carryin

e source of the
g on normally.
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50 Programming as a Social Activity

still, the load remai"‘?d’ an.d el were °°mplaining th

not able to finish th.elr.asmgnments. Finally, he Set g ra - they W
in sociology to interweu.fmg the students queueq Up in the . dUate Stuqere
After some time, he discovered the source of the prob[:nsumng 1inem
vending machines! : M1t gy tes,

When the vending machines had been in the commop he
crowd always hovered around them—but not Particylqy, rfoo 2y
as the manager had so quickly as§umed. True, the Or fol.q. o
and chatting, but they were chatting about thej,
behavior of a student when he arrived at the COmDUting i
pick up his output and head for the coffee machine, There, wht'?rvf’
coffee, he could have a first look at the program ang also shole.SI
buddies who might be standing around. Since most of fhi stu: o pig
lems were similar, the chances were very high that he coulg ﬁnd*:n Pro.
who knew what was wrong with his program right there at the |
machines. Through this informal organization, the formal °°"Su1ti:n
chanism was shunted, and its load was reduced to a leve] itg S
reasonably handle. Coulq

By moving out the vending machines, the mana
focus of this informal structure and put the res
sultants. Unhappily, he could not easily believe that this was the
the overload, so instead of restoring the machines, he tried incre
number of consultants. The consultants, however,
they were having to deal with; and eventually the
abandoned altogether, for lack of people willing t
served, this computing center was furnishing cons
channels—with students scurrying around from o
could find one of the staff programmers to answer their trivial questions.
Where it will all end, it's hard to say; but we can be sure that the students
will always get their questions answered—at whatever the cost.

The point of these stories is that informal mechanisms always exist and
it is dangerous to change things without understanding them, lest you
derange some smoothly operating system which you will not be able to
replace at similar cost. Many such derangements occur through a change
in the physical layout of things—a change which is so common aroynd
computing centers that it will pay us to spend a few words on the relatio™
ship between physical structure and social structure.

ger had broke

. N up t

his con-
Cause of

asing the
complained of the trivia

consulting service was
0 do it. When last gp.
ulting through informg
ffice to office unti they

PHYSICAL ENVIRONMENT AND
SOCIAL ORGANIZATION

We all know that

, uantity
physical surroundings affect the quality and @
of our work. What

§ effeCts 0
we are alluding to here, however, is not the
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The Programming Group 51

noise, light, heat, and other factors,
industrial psychologists. No doubt t
gained from following the design cri
programmers’ working quarters. (Som

pressing effect that the all-too-common haif partitions have on program-
mer productivity. They manage to cut off all usefuyl communication while
permitting all disturbing sound and movement to penetrate.) What we
are concerned with is how the layout of work Space affects the pattern
of social interaction which in turn influences the work that is done.

As a simple example, consider the establishment which replaced its
ancient elevators with spanking new automatic ones. This was most un-
fortunate for the programmers, for the old elevator operator had run an
informal pickup and delivery service for them between the programming
floor—the eighth—and the machine room—the basement. Of course,
nobody could justify hiring a messenger just for going from the eighth
floor to the basement, so the programmers lost a lot of productive time.
Another function this operator served was locator of missing persons.
With the machine room on one floor, keypunch room on another, and
programmers’ offices on a third, chances of finding a missing programmer
in the first place you looked were less than fifty-fifty. The elevator opera-
tor, however, could be relied upon to know immediately on which floor
a given person could be found. With these two losses—plus the loss of
other services such as rerouting of misdelivered mail and relaying of
important messages—the new automatic elevators proved to be a net loss,
even though the elevator service itself seemed a bit faster.

Although the switch to automatic elevators is perhaps more rare, the
moving of offices is an almost daily occurrence in some shops. As long
as the programmers all remain together, this often has the salutary
effect of making two people aware of each other's existence. In the
old days, this function was often accomplished in the anteroom of the
machine room, where we all queued up to take our fifteen minutes of
on-line debugging. A typical conversation—circa 1956—went like this:

“What's he doing in there so long? I've got some really important work
to do—but there’s just one more bug.”

“He’s debugging FORTRAN.”

“FOR-what?"

“FORTRAN. Stands for Formula Translation. They claim you’ll be able
to write programs as mathematical formulas and this program will trans-
late them into machine code automatically.”

“Come on. You're kidding?”’

“That's what they say. As for me, | suppose it can be done, but it can’t
be as efficient as hand coding. It won't sell.”

“Well, it's sure using a lot of machine time. He looks like he’s playing

which have been much studied by
here are important benefits to be
teria developed in putting together
eone should definitely study the de-
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82  Programming as a Soclal Activity l

the organ there, flipping those keys up ang down
better way."”  Therg Ough,
“There is.” to be
“Yeah? What'’s that?” q
“I'm working on it right now. We're doin
the only machine is here, 8o we have to ¢o est
a Monitor System.” bug. e t, by
““Monitor System?”’ Callg,
“Yes, it's sort of an automatic operator, Takes the
from the machine. For example, I've got thirty jobs herprogrammer
to run in my fifteen minute shot.” ® Which p,,
“Thirty? You're pulling my leg!” Soing
“No, | mean it. By eliminating the operator,
speedup—and eliminate set-up and tear-down ti
“Well, good luck. But | don’t see how I'm going to dep,
if | can’t be at the console. As it is I'm going crazy Waitign ™Y Prograp,
what was that name?—FORTRAN guys. See you later, I'm |, for thege
A surprising amount of useful information was transminedpinow,'-,
Operating systems eliminated this social structure in the Sar: thig Way,
automatic elevators eliminated the other. Still, if there is 5 COm; way
right next to the place where computer output is returned, USefu?n r.c:Pm
can take place there. Personalized delivery services, however t:mu
isolate the programmer from this type of interaction, ang termina’I Sy:td to
for remote-job-entry and exit may make his .

' ' ‘ isolation worse, This aspeet
of terminal operations is probably going to be a curse, not a blessing

9 it on tpe
me here to de

We achigye af
me, tog.” ma&iic

ERROR AND EGO

Many programmers who have read this far will be surprised at the
emphasis placed on the social interaction among programmers. Pro-
gramming—perhaps more than any other profession—is an individual
activity, depending on the abilities of the programmer himself, and not
upon others. What difference can it make how many other programmers
you run into during the day? If asked, most programmers would probably
say they preferred to work alone in a place where they wouldn't be
disturbed by other people.

The ideas expressed in the preceding paragraph are possibly the ok
formidable barrier to improved programming that we shall encount.er'
First of all, if this is indeed the image generally held of the programm!:§
profession, then people will be attracted to, or repelled from, ente;:ng
the profession according to their preference for working alone or worrI :
with others. Social psychologists tell us that there are different perse

4
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The Programming Group 53

types—-something we all knew, but which is nice to have stamped with
authority. Among the general personality traits is one which is measured
along three “dimensions”—whether a person is “compliant,” “aggres-
sive,” or ‘‘detached.” The compliant type is characterized by the attitude
of liking to “work with people and be helpful.” The aggressive type wants

to “earn money and prestige,” and the detached type wants to “be left
to myself to be creative.”

Now, every person contains a mixture of these attitudes, but most
people lean more heavily in one direction than the others. There is no
doubt that the majority of people in programming today lean in the
“detached” direction, both by personal choice and because hiring policies
for programmers are often directed toward finding such people. And,
to a great extent, this is a good choice, because a great deal of program-
ming work is “alone and creative.”

Like most good things, however, the “detachment” of programmers is
often overdeveloped. Although they are detached from people, they are
attached to their programs. Indeed, their programs often become exten-
sions of themselves—a fact which is verified in the abominable practice
of attaching one’s name to the program itself—as in Jules’ Own Version
of Algol, better known as JOVIAL. But even when the program is not
officially blessed with the name of its creator, programmers know whose
program it is.

Well, what is wrong with “owning” programs? Artists “own” paintings;
authors “own” books; architects “own” buildings. Don’t these attributions
lead to admiration and emulation of good workers by lesser ones? Isn’t it
useful to have an author’'s name on a book so we have a better idea of
what to expect when we read it? And wouldn’t the same apply to pro-
grams? Perhaps it would—if people read programs, but we know that
they do not. Thus, the admiration of individual programmers cannot lead
to an emulation of their work, but only to an affectation of their manner-
isms. This is the same phenomenon we see in “art colonies,” where every-
one knows how to look like an artist, but few, if any, know how to paint
like one. _

The real difficulty with “property-oriented” programming arises from
another source. When we think a painting or a novel or a building is in-
ferior, that is a matter of taste. When we think a program is inferior—in
spite of the difficulties we know lurk behind the question of ‘“good
programming”—that is a matter at least potentially susceptible to objec-
tive proof or disproof. At the very least, we can put the program on the
machine and see what comes out. An artist can dismiss the opinions of
a critic if they do not please him, but can a programmer dismiss the
judgment of the computer?

On the surface, it would seem that the judgment of the computer is
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indisputable, and if this were truly so, the attach
to his programs would have serious FOHS_equen
When the computer revealeq 2 b 1o '.n.h's Program, the pfelf*irnage
would have to reason somgthmg !nke this: | Og’amme;
“This program Is def'ectlve. This program is pa of m, o
of myself, even carrying my name..l am defectiyg ®Xleng,,
But the very harshness of this self-judgment means gy i
carried out. . "
Starting with the work of the social psychologist Festin
of interesting experiments have been perfor'rr?ed to establjgp, t ,ea nu!"ber
a psychological phenomef\on called ‘“‘cognitive disso
experiment in cognitive dissonance goes something

Mment o 8

Pro
°8S for g gra""her

‘dom

Nance» , Aty o
. g [ .
like this: Bsicy

Two groups of subjects are asked t_o write an essay arguing i favor

point with which they feel strong_; disagreement. 'Ope group is pajgq e S0mg
apiece to write this argument against thc?:r OWN opinions, the other i$ paig tdallar
dollars apiece. At the end of the experiment, the Subjects are retesteq onwiem?
opinions of the matter. Whereas “common sense” woylqg say that e twhe"
dollar subjects—having been paid more to change their minds—wgy, d be I:nty
likely to change their opinions, cognitive dissonance theory predicts thyy N :re
be the other group which will change the most. Dozens of eXperiments haﬂl
confirmed the predictions of the theory. v

The argument behind cognitive dissonance theor
the experiment just outlined, both groups of subje
form an act—writing an essay against their own opinions—which they
would not under ordinary circumstances like to do, Arguing for what ong
does not believe is classed as “insincerity” or “hypocrisy,” neither of
which is highly valued in our society. Therefore, a dissonance situation
is created. The subject’s self-image as a sincere person is challenged
by the objective fact of his having written the essay. Dissonance, accord-
ing to the theory, is an uncomfortable and unstable state for human be-
ings, and must therefore be quickly resolved in one way or another. To
resolve a dissonance, one factor or another contributing to it must be
made to yield. Which factor depends on the situation, but, generally
speaking, it will not be the person’s self-image. That manages to be
Preéserved through the most miraculous arguments.

Now, in the experiments cited, the twenty dollar subjects have an easy
resolution of their dissonance. “Of course,” they can say to themselves
Or to anyone who might ask, | didn’t really believe those arguments. |
!ust did it for the money."” Although taking money to make such arguments
'S Not altogether the most admirable trait, it is much better than actual
holding the beliefs i Question. But look at the quandry of the dqll::
group. Even for poor college students—and subjects in psychologic

y is quite simple,
Cts have had 1o per-
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