Speaker — John R. Mashey

« Pennsylvania State University, 1964-1973, BS Math, MS/PhD Computer Science

» Bell Labs 1973-1983, MTS - Supervisor, early UNIX —(SANTA CLARAJ
New — Programmer’s Workbench, shell programming, text processing, .
Jersey workload measurement/tuning in first UNIX computer center,

UNIX+mainframe data mining apps, capacity planning/tuning

(- Convergent Technologies 1983-1984, MTS - Director Software

— Compiler & OS tuning, uniprocessor/multiprocessor servers

«  MIPS Computer Systems 1985-1992, Mgr. OS - VP Systems Technology

— System coprocessor, TLB, interrupt-handling; byte addressing(!), halfword instructions;
ISA evolution, multiprocessor features, multi-page-size TLB, 64-bit

— MIPS Performance Brief editor; a SPEC benchmarking group founder 1988 (GM)
— Hot Chips Conference (Stanford) committee ... continuing

Si"°°"< - Silicon Graphics 1992-2000, Dir. Systems Tech = VP & Chief Scientist
Valley — MIPS R10000 & later architecture, including performance counters & software

— ccNUMA system architecture (NUMAflex in Origin3000, Altix)

— Performance issues in HPC, DBMS; technology forecasting

— Evangelist, much work with sales and marketing, business development, strategy
« Advise/consult for Venture Capitalists & high-tech companies

Technical advisory boards (Dust Networks, Streetline Networks, Transitive, ...);

K Computer History Museum (www.computerhistory.org) Trustee; VCTaskForce
Travel; ski; hike; occasionally write articles & do talks for fun ... i.e., ~ half-retired ©
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http://www.computerhistory.org/

Small is Beautiful
And Other Thoughts on Programming Strategies (1977-)

For the 2002 BSDcon, | grabbed talks from 30 years ago, and used (images of) the
original foils for authenticity, to help see what's changed and what's the same.*

The first part, "Small is Beautiful and Other Thoughts on Programming Strategies,"
was first used in 1977, and was later given many times as Association for
Computing Machinery (ACM) National Lectures.

| was working on the Programmer's Workbench flavor of UNIX, and we'd had great
success in making UNIX available to much wider audiences of software engineers
targeting both UNIX-related and non-UNIX environments.

We were strong believers in UNIX philosophies of tool-building and -using, and
keeping software teams small during an era when there was strong emphasis on
methodologies and large teams that were anything but lightweight. This talk was the
result, and was considered somewhat radical at the time.

=» Scripting languages, development environments, “agile development”

* | still have the original foils, but they’re starting to wear out, and actually, old
overhead projectors have started to disappear in favor of computers....
Originals were UNIX froff + hand-drawn graphics ... not PowerPoint!

From: http://www.usenix.org/events/bsdcon/mashey_small, Thanks USENIX!

‘ Dr John R. Mashey
Techviser Small Is Beautiful
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Introduction

EEDUEHGE N3 ™\ -

NOTES: Tap

: DO HOT AEFIX FLIP OVCRLAYS ALOMG THIS SURFACE
"IU" j,lL-L IE'L'L- r |

wlitd EM o g o — : ..
o 7E | . INTRODUCTION

APPROACHES
e "Do it right”
e “Do it over”
e Do it small, with tools”

OBSERVATIONS
! ("Why things are bad: how they get 1hat way"]

e Success vs. Failure [“Nothing works']
e Size of projects 1"Small is beautiful”]
s ECvolution ang Entropy ["Everything fails epart”]

STRATEGIES AND TACTICS
["Keeping good: stopping bad from getting worse”]

RAYS OF HOPE

43) Bell Lehorotones _ .
["A few candles in the tunnel |

L7351 (577 ' o - ' ' NP
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Approaches

Al Wl e = —

TaF

MOTES: OO WOU AFFIX FLIP QVERLAYS ALONG THIS SURFACE
' 1 e
o Qesa Akl 4 '.
e JufTemE POQ APPROACHES .:

el fﬁﬁ‘{;ﬂi  KINDS OF PROJECTS
F

£ ot | s Development and support

?;:;{.ir PO - e NOT research, although often should be
T fwers,  CONTINUUM OF APPROACHES

g Pl '

e Analyze and plan

o Design

e Implement

o Test

s Maintain [$$]

APPROACH CLASS!FICATION

» Emphasgis and priority
BeilLahorataﬁes s Timing [sertal, paraliel, duration}
o Risk

S | - - -

£7351 (577
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“Do It Right”

HOTES:

4y TEHS M ALY S L ¥

shf'-'TEﬂ'l

el Labotatories

i
! .
7351 (87T

Techviser

- 10 . .
Y MNGT AFFIX FLIP OwERLAYS ALOMNG TIHIS SURFACE
~ T | .
- DO T RIGHT"

I i o Emphasis on requirements analysis
|« More effort at front end
i @ Lessen costs by fixing errors early

e Optimism — we know what we are-doing

“Tha most deadly thing in software is the concept, which
! almost universally scems to bs Iollowed, that you are going
: to specify what you are going to do, and then go it And
that is where most of our lroubles come from.”
— D. T. Ross, in [NAUB3A) -

“Henca plan to throw ona away. You will, anyhow."
E. P. Brocks, Jr. (architect of OS/380) in [BRO73A]

Small Is Beautiful



“Do It Over”

B ' TOP
DO NOT AFFIX FLIP OVERLAYS ALONS THIS SURFACE

NOTES:

“There are basically live approaches to validaling

i requiremants. LIsling them in the order of increasing fideiity
! and cost to implement, they are: estimation, off-the-she!!
simulation, new simulalion, prototype development, and do-it-
twice."”

— W. W. Aoyce, in HOR75A]

“DO IT OVER"
P‘N“@u AV ., ® less emphasis on early analysis
¢ More emphasis on early implementation
e Pessimism
e Assumptions on cost

e Still starts from scratch

ol Laboratories

£7351 (5770 N T -

Techviser Small Is Beautiful



Do It Small, with Tools

TP

. NOTES BO NOT AFFIX FLI® DVERLATS ALONG THIS SURFACE
WD H1G A o e I
) R
orttly petrt DO IT SMALL, WITH TOOLS

» Pick appropriate emphasis, timing, risk
assessment :

» Focus pre-planning
— Maost decisions are not very important
— A few decisions are very important
— Avoid unrecoverable states

- e Build something fast, fail quick!y if

o AHECOR ty Fo R ' necessary
JE g et "« Think TOOLS instead of SYSTEMS
i A i

iz Think small rather than GRANDIOSE

BallLaboralones

E735l (&7

Techviser Small Is Beautiful
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Overview

Techviser

MNATES:

PC$GM}
ﬂaihl Qﬂ-{
D! L0 A5

D‘j" 'n.\bl
pf')"*
WM i/\J‘?'

i i3 Bell Laboratoﬁes

L3351 (537

SEQUCNCE MO, ,

ToR

DO NOT AFTTX FLIP OVERLAYS ALOMG THIS SUHEACE

.’,—__-

CHOICE CF EMPHASIS

. DO T RIGHT

Fixity of requirements

Fixed, knowable

DO IT OVER

- :-“'*""-““"—.")

Unfixed -

Cost/copy to change

High

Long

WA S

Hardware
Sciantifig

Expected lifetime without change

Low

Short

Technology Change Rate

High

Soflware
Commercial
Support

'"?P? TAOASES- sraveriams "1oPVLES

———— . TR ————— L

Small Is Beautiful
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Success vs Failure

HOTES: . Do MOT AFFIX FLIP wERTLE;F:r:; ALDKG THIS SURFACE
—_ L. ..
Qoile =~ 5‘2’ . _
o ety - SUCCESS vs FAILURE
v > OUTHIGHT SUCCESS - - :
a.«wn. ports Dot oy “Alive and heaithy"

LM u-'.:.?'

" : OUTRIGHT FALLUHE
| _“Dead and burled” - !
PARTIAL FAILURE

 »Sick, may recover”,

"+ aLiving dead {the dreaded zombie)"

X "t's. awll, I;u"t‘il’s very:;jowarlul pnce you Iearn_:eyerything , |
about it." ' oo

'We realize that it's huge, expensive, and obso!ele and we'd |
ciean it up, but we're.scared 1o death of fouching |t and
besides, we're not sure where the source code is”

e wish il would go away and leave us alane but our
whaole gperation depands on it"”

E““quH;J. e 37D -
CAaol ifmid J'I.-mff:"_: -

’ ve vp__hQ
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Qualitative Metrics, alater addition

QUALITATIVE METRICS
* SUu&CESS -

=
E;}} CUSTDOMEA NETWORK OPEHATIONS
I

WE,THE INVENTORS :
~TELL Yow Mow GREAT 17T WILSE
-MAVE BuiLT ONE

“ACTYALLY USE IT
- AND 5O DO OuR cLOSE FRIENDS

- = PLUS OTHERS,NOT SO cegsE
= ARE OVE RRLIN BY sTRANGERS

Sk

B!l Lat vratories

Techviser

Small Is Beautiful 10



Data Processing

Techviser

MOTES:

&

DBl Tl

TOF
L0 MOT AFFIX FLIP OVERLAYS ALOMG THIS SUKFACE

DATA PROCESSING ;

e
S

«advanced Projects in Data Processing”
[EDP71A]

| & Survey of projects -
'1 18 projects total

' infeasible

feasible, but no acceptance

gaed fall-outs, no return

nartial success, return-(?)

SUCCEess

W Wm0

s Look at 4 very successlul projects
— Al < 1 year elapsed lime, < 5 staff-years

_ None were accepted immediately

vwe took as "successfiul’ a project thal met its requirements
sn schedule wilhin ihe budgeted dollars and satisfied the
customer. On this basis, oul of 101 aor 12 projects that we
gxamined, we had one SUCCRIE and @ whole 1ot of {ailures.”
— J. Aron {IBM) '_'_;{ N

PEE

Vi, WO,

Small Is Beautiful
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More D. P. (GOVT)

. ' ToM
NOTES: 00 HOT AFFIX OYERLAYS ALDNG THIS SURFALCE
1

1. MORE D.P. (GOVT)

® $ OVERRUNS (> 50%)
e CALENDAR OYERRUNS (> §0%)
! e 9 CONTRACTS (36.3M)
_ e £3.2M Delivered, never used
! s $1.9M Paid, never delivered
s $1.3M Extensive rework
e $.198M Used after changces
e $.119M Used as defivered
: s PRODUCTION -> PROTOTYPE
: e COST TO FI1X > = COST TO DEVELOP
GAO FGM5D-80-4, Nov. 9, 1979
COMPUTERWORLD Sept. 28, 1980

Bell Laboratories
@ 1. R masuEy

E7351 1577 yg. NO._A) A
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Other Areas of R&D and Outside R&D

b ————

Techviser

MOTES:

waihn, o
§TL &3 '

Bell Laboratcri_ss

£7351 (5-F7)

ToP
DO NOT AFFIX FLIP DYERLAYS ALONG THIS SUAFACE

Ve | Ty

OTHER AREAS CF R&D

“Organization of Unsuccgssiut R&D Projects”
[JOY71A]

“ln this sense [suscessful produsts} nearly every proposal
considared is an eventual failure”

— Of 400-500 ideas, 1-2 work out

_  4/5 R&D hours spent on projects that do
not reach commercial success

AND OUTSIDE R&D... : ' -

Museum of Medern Art and designs of “lasting value” :

1934 397 1 survived
1939 70 1 saw further development
1550 46 1 survived

" a score of 3 sugesnsos and 510 misses s far fram
reassuring.” W
— V. Papanek, in [PAP73A] SRS

FAILURE 15 THE NORM

4 w22

Small Is Beautiful
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Ways in Which Projects Fail

SEUUZIv=L My o ——— — o ————

ToR

. [ NOE REFIX FLIP OvERLAYS ALONG THIS SURFACE

WAYS IN WHICH PROJECTS FAIL
e Wrong problem

e Wrong approach

e Infeasible performance

s Cannot be finished at all

done
w7 Lack of user acceptance

s |eapfrogged by somebody moving

" — Satchel Paige

RBell Laboratoriaes

F-7351 {774

Techviser

Small Is Beautiful

_.,_____._\\I
1

s Becomes irrelevant or inappropriate when

faster

' . “Don't look back. Something may be gaining on you.”

Voo

T
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Aspects of Size

HOTES:

o
o 1

Techviser

@
py [

Bzl Laboratoties:

E7351 (57N

- thfra%”ﬁ;

AL NAAE T bR e mm

TOF
DO NOGE AFFIY FLIP OVERLAYS BLOMG THIS SURFACE

A ) N
ASPECTS OF SIZE
SIZE AND PRODUCTIVITY

WEFPorT | /(l

-

S;zc_ af" O,{:UEC-+ C-GJ.E

effort = ¢ x (object size}''? [BRO75A]

P € S

Small Is Beautiful 15



End-Product vs “Overhead”

SREAUEMLL R, _ . ¥ &
MO N DO NOT AT FLAD c-'\.-EPI;::rs ALDNG THIS SUT ACF
Nwrf:&@ e END-PRODUCT vs “OVERHEAD”
M Mg e '
+} ¢° W1
WG 7 b N L
N ALY .[?: ;3 RT
gedfv"” r
i, .
orie Y T .
g W P - ‘*cﬁzewzann g
- E n Cl Pr‘UGlUC-+

(n | "
(Roms | T STAFF SIZE:!

i & Brooks's Law —
! “Adding manpower to a late project makes
it later”

tort "~ e Corollary —
BelILabor ones “Lang project + staff turnover = steady-
state zombig”

EJ2E] (57

Techviser Small Is Beautiful
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Size of Support Methodology

MOTES: 4}1‘? TO NOT AFFTE FLIP UUEFI—:..L:L:"E MONG THIS SURFACE
_— :
S a——
bovd e T / | SIZE OF SUPPORT METHODOLOGY
b
e (G5 i NTOTAL
Yo ¢( , EFFORT
1’\6&9 iZ37 ' - ' :
pot 79 ?Hp“"fﬁp“f - <L
#7 <
oov'7 Gtz Bt S
I AT 7, bl2 : [ : o
::h....k aw‘““* ';'-’4‘“‘9 o i ' : !
EJ | ;
e Cost to build, maintain, learn, and use
s Big support => big project )
e Product = organization == support

[ E.;,.!Labm taies e "[Dhve into support” phenomencn

| G.! "
E7a5l 577! N & < B
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Evolution and Entropy

T A T T

NOTES: B TOFP .. .
na MO ACFIX FLIP OVENLAYS LONG THIS SURFACE

I — | .
oy R
EVOLUTION AND ENTROPY

“In all cases observed in nature thers is g tendency for
' processes 1a proceed toward a state of grealar disorder.”

PROGRAM EVOLUTION — Belady and Lehman

s Law of continuing change& a system that

. i used undergoes continung change until it
is judged moreﬁost effective to freeze and
recreate it .

- — Variety genlrated by the desire to g
perfect — continuing enhancement

_ Variety generated by imperfection —
continuing maintenance

i_ | o _ The result of continued evolution —
: structural complexity

e Law al increasing unstructuredness

O Bzillehorstonies .
ey ol < . (entropy} — the entropy ot a system o
gmg_mcu&ﬂ]aue ’ increases with time, unless specific Eu_prk_ is
: : executed to maintain of reduce it.”
L - . o m e e me == e R W eem— - -_..I— ''''' SR I
NG NOL_ 28

Techviser

Small Is Beautiful
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How Things Get Complex

pe. hix hOTES: . DD WOT AFEIX FLIP T : o !
6{2”“0." g.'h,k l'-l EH IX F OVERLAYS ALONG THIS SURFACT :
C Syie bk f‘ e 1o e "grat Y
“I:J‘Hw\ N ;'I ‘;‘{u v : “Assigning rg]ja” responsibility 10 1he “greenhorns” is af j
et Lteient i course the greatest fallacy of all” :
l'u-m-e. I\ g).oj_.ff._,_ﬁ wild | -— Belady and Lehman, in IBEL77A] ;
Fall ;. : !
J]f‘:l L . ~Deslgn maintanance programmers reaulre a higher lavei ol i
"HuuL haeleg? 1 e , experlence than that required for original design. ]
E't-l:aﬂ.:f_ wniWEFLL t Historically, management tended o place iess experienced 1
5"’, 2 Tt uu;us- & . i grogrammers i design maintenanca. This I3 a costly and ]
: :‘hn.\,ld-;rrp Vepgikbed, dangerous mistake.” |
{ e . _E B. Daly (GTE/Automalic Electrlc, in IDALTTA] ~:
L «The simplest things, which only fifly years aga one could do !
| without gilficulty, cannol get dene any more.” :
; . —E F. Schumachar, In [SCHT 3B !
i PARKINSON'S LAW [“Things expand 1o Iimits"] '
! "ThA, ‘F\h‘J gt E--r-h . PaaT " :-
i ‘-“',_,,, e sy GAMMON'S "BLAGK HOLES L
D il = . N
i = b m‘% - . PROBLEM I1S: O - SOLUTION IS: . !
17 K !
it E SIMPLE AR
] @ BallLeboratorie -
.._{_h*-lr‘“"'i!‘ ’ |
'@"L ’H "
._.-mb’l LLl’Ef Eri i - GOMPLEX
m’ .
E7341 (577 IR
Techviser Small Is Beautifu
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Local Scenarios

Techviser

MNOTES:

Be'l Leboratories

SEQUENCE K. —k #

. TQF -

GO NOT AFFIX FLIP QVERLAYS ALONG TRIS SURFACE
|

LOCAL SCENARIOS

Producer o
“Harg's a wondariul new jeaturel” - |

“Samebody might want 1his someday.”

Consumer
"I want/need this feature yesterday.”

“Don't tell me it's belter; | need 100% upward compalibility -
forsyer” :

“Fix lhis MA now.” (MR myopia vs MHA as symptom)

Producer/Consumer Assymmetry

“\Why do you make me usa this complex saftware with a
zillign options and weird syntax? 1 always wrile simple
things with reasonable features [lika thal nilty one | added
yesierday.]”

“A second complexity problem is offering the user oo many
aptions.”
— @G. J. Myers [MYETGA]

Small Is Beautiful 20



Creeping Featurism (* coined in 1976 paper, | think)

NOTES:

1 HHE
Twﬂ&ﬁ
p@ﬁi

 haybe WA

|

E7331 {5771

Techviser

; .
Bell Laboratories

TOPR

Co NOT ArF 14 FLIP OYERLAYS ALCMEG THIS SURFACLE

' ~,

’
|

CREEPING FEATURISM

L PWARD-COMPATIBLE
THING RELEASE 4

THTNG

c-ep.-ru RE |-

.negua HAWM S

Small Is Beautiful
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Creeping Featurism — Overlay Build

Techviser

THING

Small Is Beautiful
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Creeping Featurism — Overlay Build

Techviser

THING
+

FEATURE

Small Is Beautiful
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Creeping Featurism — Overlay Build

Techviser

THING
+ FEATURE

% | + FUTURE FEATURE

Small Is Beautiful
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Creeping Featurism — Overlay Build

THING

+ FEATURE

+ FUTURE FEATURE
+ NEEDED FEATURES

Techviser Small Is Beautiful
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Creeping Featurism — Overlay Build

THING

+ FEATURE

+ FUTURE FEATURE
+ NEEDED FEATURES

UPWARD-COMPATIBLE
THING RELEASE 2

Techviser Small Is Beautiful 26



Creeping Featurism — Overlay Build

THING

+ FEATURE

+ FUTURE FEATURE
+ NEEDED FEATURES

*-‘3'-.““-.

UPWARD-COMPATIBLE
THING RELEASE 2

BUT GOOD ENOUGH
COVERS THE REAL NEEDS

Techviser Small Is Beautiful o7



Featuris Creepis (Baby) teraddiion

Techviser

Small Is Beautiful
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Featuris Creepis (Adult) iteradaiion

echviser

Small Is Beautiful
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Usage Concentration and Intuition

NOTES: Yol yor
e O NOT AFFIX FLIP CVERLAYS ALONG THIS SURFACE

sz hiyge MOT _ | |
USAGE CONGENTRATION AND INTUITION

e Zipf's Law (natural languages)
e G0/10 rules for computer usage

- Wor'd frequency, command execution
frequency, time spent in parts of programs,
“feature’ usage .. -

Tk

T s Pl | e Intuition is bad [ELS76A, ELS77A, KNUT1A]
B Thpls AAE - ) . _
e ST TR dedl
prosp trs a7 GO o SR ROUT INE EXEcUrToN
phig zo 7ELG uo L FRERUENCILES . . -
Wbk 7S Heoreav T sep T '
47, WIMT #0 Wl 0! ' 384" .
2o c oMHANDS AT TERHTMAL
I e
Be‘llLabc-ratuﬁes 18— Yo ":I ZIPfs L‘ﬁw
i 23 4 .;:L;;E?m - w o 20
| “LTEM 3> ’ :
E7I8L (577 ) ) ' wa no a2 ?‘:_
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Strategies and Tactics

NOTES:

TP
o3 KOT AFFIY FLIP OYERLAYS ALOHG THIS SURFACE

e =

sl 1% pell —

I;db" widh -i
ppins W cadolf
il = iy e .
=

S BTG RWAL, -
UZ AP i

@ SellLaboraories

E73al 57T

Techviser

STRATEGIES AND TACTICS
WHAT ORDER TC DO THINGS? [JOYT71A]

e Independent projects (pick oneg)
p = prisuccess)
r = expected return if successful
¢ = expected cosl

Pick projects with high pxr/c

+¥

- ’
BENEFIT & c‘7
%
Q s
e -
.r"'j 10

e —_ — VG 5D

Small Is Beautiful
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Dependent Projects

Techviser

MOTERS:

(s “F2
L8 00C c{mé?f}

‘_ pallLahoratories

AblUL Al it — — s

TOF ..
o0 MGT AFFIX FYIP OWERLAYD ALOMG THIS SURFACE
e S
i Ty
e Dependent projects {do ail)
_ High-risk/low-cost BEFORE low-
risk/high-cast '

Fail cheaply

Difficulties with human nature, merit
review ..

watch out for top-down design as
religion, especially when early results
are paper only

Goal
5ta r'|'
T ’
t S
I CoST ] 1
Cyeal
sta r¥ .
Heeoest. . o
' PR -7 —

Small Is Beautiful
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Risk Assessment — 1 Alligator, Iater addition

Al b T e e

TOP
HMOTES: 00 WOT AFFIX CVERLAYS ALONG THIS SLRFALE
. 1 -
' an N

RISK ASSESSMENT - 1 ALLIGATOR

1 |
' Pr (success} 2 pumber of risks

# NEW HARDWARE (1)

o NEW TYPE OF IIARDWARE )
: ® NEW SOFTWARE 4]
' e NEW TYPE OF SOFTWARE @

’ e NEW TEAM (-1
e NLW DEVELOPMENT ENY. {1)
e EXTERNALS (VENDORS, ETC.) (1)

DON’'T FAIL STUPID, FAIL SMART

o .E““’“'-"a"’*"'"’f"““’"‘35 McClure, INAUESA, pp. 73-75)

£.7351 (5770 yG. 8O, Ff
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Build It Quick

HOTES:

sogs 80T gkt
Lafgy coprN O ©
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el fanall,
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s
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Rall Laboratories

E230 BTN

Techviser

TOR
DO MO AFFIX FLI? OVERLAYS ALONG TH'S SuRFACE
L

i

—

i

BUIL.D 1T QUICK
¢ Be ready to throw away
» Purpose is INSIGHT

e Partnership rather than adversary
relationship

¢ High cost of throwing away (?)

“pdany of the people who design soflware refer 10 wsers as
"they.” They are some odd brecd of cats living there in the
outer world, knowing ncthing, 10 whom nothing is owed.”

— J. W, Smitn, in REYEEY

aThe users are the people who do our design, once wa gel

started.”
— J. D, Babgok, in INALIESA]

e -
& :-‘- J"—?l F]

T — -y

Small Is Beautiful
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Use EXxisting Tools

NOTES:

SCE
(O MOT ATFIY FLIP DVFRLATS ALOMGE THIS SURTMACE

’: USE EXISTING TOOLS ['Stop rebuilding
| oscilloscapes']

§ Beli Laboratories

FARAL 1577

Eariier start, chance to aveid leapfrog

Help keep product source smail

Work at highest leve! possible

Tools available

———

Parser generators, compiler-compilers
Utility programs

Command languages used as
programming janguages

Existing code

Uniform support facilities exist already,
support and target can be separaled

Techviser Small Is Beautiful

l G, M. ___‘5‘3:- .
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Build Tools (Instead of Systems)

MOTES:

ot T [
CongneT vy WD ;

[eds feste
soLt Plo LEHS

" aol5
,“f.,—@ fezs ?’
oer ik I3 ML

ML ipnr.
2 s/ @enfis ’:&fa
W0 S¥

.

e o TR
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(P Bell Laboratofies

TR T

Techviser
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108
ol NOT AFFIE FLIP OVFRLAYS ALONG THIS SUEFACE

! ————

« Mcrale seems belter for producer and

BUILD TOOLS (INSTEAD OF SYSTEMS)

e Tools are easier o change {han moncliths i
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e User sces tools plus connectors

s Multi-user problem moved outhoard

s Left-overs
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Connecting Tools

HOTES:

TH
P HOT AFFY% FLIP LWERLAYE ALDWG THIS SUHFJ'I.C'.E
|

— pa— _‘“k.
; CONNECTING TOOLS ;
: e “Bad” interface = unrecoverable disaster
— ardware — interconnection structure ;
Ifr} M w s STHautas” EI H © o .
2P = FapanIhe Ahtl .- Comgpilersfassemblers = subroutine
_’&i rENEd /J—i linkage
B Eoog .
‘R * — OQperating systems — program
inyocation, inter-process communication
W EESALy 1= — File systems — # and type of file -
Ay formats
wh (H}
,“;;“‘:jﬁ flese « Connectors are central, must be small and
i simple
_-r Ak, AT RadatM L2y
4 M?:j neril e Implicit cooperation must be normal, not just
i’ iy rAUe possible
" facl, this recognition that interfaces not only are the most
! el Laborainries rumble starling poinl, but undoubtedly the most ¢rucial, ¢an
provide 1he primary guiceling far standardization eflorts.”
— [. T. Aoss, in [ADSY8A]
T ._._I_ - - - i HF
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Progress in Tool-Oriented Approach

MQTES:

Bell Laboratories
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TOR ¢
no MOT AFFiX FLIF OvERLAYS ALOMG THIS SLAFACE

| _
. - ™
i PROGRESS IN TOOL-ORIENTED APPROACH

s New tools i
: ‘. Improvements to old lools . !.
+ Improved conneclions |
¢ Raise level of work — hardwarevs software
—  Machine instructions
— Macros and subroutines
! — Commands (load medules)
o Command language procedures

— Specialized processors, front-ends,
back-ends, network teols

Wi, NE}._..‘_ —_
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Tools Are Good, later addition

% B CUsSToOMER NETWDORK CPERATIONS
g

4 o
TOOLS ARE Goob!
2 EVERYRODY SAYS fo
D CURRENT CURE-ALL.

RUT ...
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Problems, later addition
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EE cuUsToMER NETWDORK COPERATIONS
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Small tactics (External)

SEQUENCE MO,

- ' TOP :
NOTES: - 0O NOT AFFLX OVERLAYS ALONG THIS SURFACE
. k

SMALL TACTICS (EXTERNAL}
e "LIFEROAT" THEORY

¢ ADDING FEATURE N+1
+ THROW 1 BACK

& "SINKING LIFEBOAT' THEORY

e ANTICIPATION OF FUTURE REQUESTS

Bell Laboratories
@ J. R, MASHEY

ST ’ YT utk
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Small Tactics (Internal)

HOTES:

@ Bell Laboratories
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SECQUTMCE MO.

: TOP ]
DO NOT BEFIX OVERLAYS ALONG THIS SUNFACE

e
-
| SMALL TACTICS (INTERNAL)

* PEOPLE
s GENERATORS
e ANALYZERS
e CONSOLIDATORS
» CONSOLIDATION WALKTHRUS
("CRUNCH MEETINGS"}

- * FIGHT TOP DOWN REDUNDANCY

& SPECIFIC ANTI-ENTROPY EFFORT
o PROGRAMMARLE WORK
e WHEN MODULE NEXT TOUCHED

A e

| I R. MAS
- I R L1l

s
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Performance
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PERFORMANCE

vpremature oplimization is the oot of all evil”
— D. E. Knuth

Modest early analysis, to aveid obvious
impossibility

Measure, understand, change

e

Hew Algorithm
Minor code rearrangements

small rewrite from high to low level

Binding times

Defer binding as long as possible -

Use higher level constructs late
binding], convert if needed

Control structure late binding, .
processing early - SHOBOL, APL, shell

procegures
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Rays of Hope

TOF
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i

MNOTES:

' A &
RAYS OF HOPE .

Increasing awareness of simplicity
e PASCAL vs PL/i, mini vs maxi _ :
- UNIX® :
. ¢ Philosophy _
» Sﬁppnrt facility for micro to maxi targels
e UNIX-based projects .
yUNIX and C portability efforts

Ceuy No C(ANACEAST

*UNIX is a Trademark/Service mark of the Ball System

Bell Laborztories

a .
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Conclusion
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_ FAILURE 1S THE NORM
- STRATEGIES
"« Build it fast - B

CONCLUSION
APPROACHES FORM A CONTINUUM

s Keep it smaH_and simplﬂa_:_';'

e Build to be changed

MODERATE OPTIMISM, NO PANACEAS
PEOPLE:, |
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We Have Met the Enemy
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Many good thoughts and thought-provoking history..
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A rational view on the role of standards; read before imposing any.
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No mention of programming, but the philosophy is applicable.
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Everyone should read this once a year and write code that reads like this.
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Good minimalist philosophy; features that fill much-needed gaps.
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1977-now Retrospective

Somewhat non-mainstream at the time
— Language Design for Reliable Software (rejected) =»

— B. W. Kernighan, J. R. Mashey, “The UNIX Programming Environment”,
Computer 14, 4 (April 1981), 12-24.

Tools, components,
Shell programming, awk = scripting languages
Automation — source control, build tools
“Agile programming” somewhat of a descendant
— Same things get rediscovered again and again, with different names

Still hard to get requirements right
— Many implicit decisions
— Some addressed in later “Software Army on the March” talk
— Best tool I've seen so far: Ravenflow, www.ravenflow.com . SEE THIS.
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http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=2
http://www.ravenflow.com/

Retrospective — Open Source

*  “Open Source” is most recent term for “ancient” practice
— ~1948 — David Wheeler invests subroutines for EDSAC@ Cambridge
— ~1952 - John von Neumann donates designs for Princeton IAS
- 1955 - IBM SHARE User’s Group founded
- 1961 - DECUS (Digital Equipment Corporation) user group founded

— 1960s - IBM HASP (mainframe OS code, user-modified)
» “Should old Chuck Forney be forgot, and HASP songs sung no more.”

— User-contributed libraries; trading amongst users
» Penn State ASSIST (Mashey & others), 1970- ... still running 38 years later.

- 1970s - UNIX “open source” within Bell Labs

— 1970s - UNIXlicensed to universities, government, “as is, don'’t call us”
— 1970s - John Lions “Commentary on UNIX, with Source Code”

— 1970s - Berkeley UNIX, Ken @ Berkeley, DARPA §$, Internet

- 1976 - B.W. Kernighan, P. J. Plauger, “Software Tools”, RATFOR.
» =» Software Tools User's Group (STUG)

- 1979 - UNIX V7 released - (reasonably) portable OS
— 1985 - Free Software Foundation (UNIX commands, especially GNU C)
- 1991 - Linux (kernel)

» Local libraries = magnetic tapes = UUCP =» Internet =& Web
» Local groups = vendor-based groups =» large expansion
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Retrospective ... Future

- John R. Mashey, “Languages, Levels, Libraries, and Longevity”

- ACM Queue, Vol. 2, No. 9 - Dec/Jan 2004-2005
—  http://www.acmqgueue.org/modules.php?name=Content&pa=printer_friendly&pid=245&page=1

‘In 50 years, we've already seen numerous programming systems come and (mostly) go, although some
have remained a long time and will probably do so for: decades? centuries? millennia? The
questions about language designs, levels of abstraction, libraries, and resulting longevity are
numerous. Why do new languages arise? Why is it sometimes easier to write new software than to
adapt old software that works? How many different levels of languages make sense? Why do some
languages last in the face of “better” ones?

We can gather insights from the last 50 years of programming systems to the current time. For the far
future, Vernor Vinge’s fine science-fiction novel, A Deepness in the Sky, rings all too true. The young
protagonist, Pham, has joined a starship crew and is learning the high-value vocation of “programmer
archaeologist,” as the crew’s safety depends on the ability to find needed code, use it, and modify it
without breaking something. He is initially appalled at the code he finds:

The programs were crap.. .Pro%ramming went back to the beginning of time...There were programs here
that had been written five thousand years ago, before Humankind ever left Earth. The wonder of it—
the horror of it...these programs still worked...down at the very bottom of it was a little program that
ran a counter. Second by second, the Qeng Ho counted from the instant that a human had first set
foot on Old Earth’s moon. But if you looked at it still more closely... the starting instant was actually
abotut fifteen million seconds later, the 0-second of one of Humankind’s first computer operating
systems...

“We should rewrite it all,” said Pham.
“It's been done,” said Sura.

“It's been tried,” corrected Bret...“You and a thousand friends would have to work for a century or so to
reproduce it... And guess what—even if you did, by the time you finished, you’d have your own set of
inconsizterr:cies. And you still wouldn’t be consistent with all the applications that might be needed
now and then...”

“The word for all this is ‘mature programming environment.”
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