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“The masters of the laser, the transistor,
the microwave-background, uniz and many other
of the greatest inventions and discoveries

of the 20th century.”
— doc.cat-v.org/bell_labs/

“A clear program is not made any clearer
by such presentation, and a bad program

is only made laughable.”

— Rob Pike, Notes on Programming in C

“Disgusting, no? But it compiles and runs just fine.”
— Tom Duff, % B Duff’s Device ZJ5
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“This talk is a polemic that distills the pessimistic side of my feelings

about systems research these days.”
— Rob Pike, Systems Software Research is Irrelevant

Bell Labs i+ 5A/L5 8 b DLVE Sl RSN L — o B B T — e AR P 74 1 L ) o 57
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Chapter 1

Blit: —&ZEE ANVEZ R

“The Blit is a programmable bitmap graphics terminal designed

spectfically to run with the Unix operating system.”
— Rob Pike, 1983

1.1 B HERERENZEIFZES

1983 4EHY) Unix &2 RIEEX FMEAES. ZHP RS, BER MR H152 1970 4F
R FFFLu0: VT100. Teletype 228, HFILHEJLFF4F, B—Xbr, BIKAF. ‘S
TENIZBRIZHE , HUBIN—IR RS-232 LHrk A BHE; P Bk LRI & — shell, Unix
) % % 55 1 RE I i IX AN IS G 25 1 -

Rob Pike 5 Bart Locanthi ¥£ AT&T Bell Labs #¢itH) Blit B X —5: ELZH .
PLEIZ I AHIAZ HARIEN 4555, F—MRA IR 2) AL, (BN X EL B — ANl
5o shell/#fE. XENMF, 24 Blit @ IEERRE S ALK m: NHAE, #4080
WAt — &ML Unixo

1.2 HEES

The Blit is a programmable bitmap graphics terminal designed specifically to run with the
Unix operating system. The software in the terminal provides an asynchronous multi-
window environment, and thereby exploits the multiprogramming capabilities of the Uniz
system which have been largely under-utilized because of the restrictions of conventional
terminals. ... Because most of the functionality is provided by the terminal, the discussion

focuses on the structure of the terminal’s software.

IR F A =)Z

L fifRE A At 2 BT AT 1A B Ly B —— T AR R AL EAR X1 ARARA.
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1.3 Aft4 Blit HE 3

2. R PO X SRR, L RENFRES KRBT S SRR, FEARRE: &
PR

3. FR I — w4 FA G mpx 25 filds. APEBUY A GRATED. i
WTER—ANE O BIzTT %)

1.3 HNft4 Blit BEE
Blit £8 0 RZIEN Unix TEX—WAMEL. ©HEBHMAET:

o Pike fY mux (Eighth Edition Unix FAJHE 0 R%);

o Pike J5R{E Plan 9 /) 8% Fl rio;

o Window Systems Should Be Transparent (A~F5%% 3 &) FrHLPER) “ERE I RS B RLH;
e Inferno 5 Plan 9 _FE &A1 acme. sam EER HIEH .

WMiHREKZ. cat-v.org iB{EE T 1982 4E Rob Pike 5 Bart Locanthi j#7x Blit Fi /' 5%
HHUBUT B (YouTube ID emh22qT5e0K) . 457 1 1082 4 fif 4 F i Bl
FE HHSER. HRYEE S, SIEEEIMIEEIAR—RN S R E R LR
SEILFRA#HDSE Blit —%.

[FExBgE. /bell_labs/blit/blit.pdf



Chapter 2

HENBEORS: YEORAASE
newsqueak 5

)

“This is the software tool approach applied to windows.’

— Rob Pike, A Concurrent Window System

21 A—MIFRESEEORS

IERARB SR X Window REEIETD, 237 %) BB FO0EIRE) «RIE” B8 BE KA.
RS BFh XEvent KM switch 73k ——AKE—NHIIEL RS, LB T2 5
LR Fr RIGIFE . Pike XL AR AT ATA—IIHRIESEERKE?

XL H newsqueak (Pike H OB iH—F CSP XASH/NET . #& Squeak HUIEfH,
JaREHHZW T Limbo 1 Go ¥ chan) H5H—/Me#ME O RS, RPRTFELRZRERM
&\ RLE, AL B

2.2 WEZL

When implemented in a concurrent language, a window system can be concise. If its
client programs connect to the window system using an interface defined in terms of
communication on synchronous channels, much of the complexity of traditional event-
based interfaces can be avoided. ..In particular, the window system itself may be rTun
recursively to implement subwindows for multiplexed applications such as multi-file text

editors. This is the software tool approach applied to windows.




2.3 WiMEIEH B R R b
2.3 TIRIZANRITTER

BEO = B\EDN. #HREARM “APT”, Bkt —4ldiH. EMRE7nX LliE bk i

=k

R REATER . XMt E e AR A ANB PR ER —ANEREAAE
AR L ——Hst 2 “HE A% 07, JERTE Plan 9 By rio BB MARHERE )1 o

= Affe  BRREA 2 HA T AGE I R FEREE PR AR, IR DU EAT# 1 Rk
AR NIRRT, R AME RS + N AWML RESIE

XEHEMEREEA K Plan 9 B rio 5 acme Uit EN . Go iE= B “Don’t communi-

cate by sharing memory; share memory by communicating” X—h] 15, JELTEXH,

FEFIE.  Rio: Design of a Concurrent Window System (Plan 9 5 =hk); Window Systems
Should Be Transparent (FE)o

FEX#%f2. /bell_labs/concurrent_window_system/concurrent_window_system

. pdf



Chapter 3

ARFNZHZERR

“Commercial UNIX window systems are unsatisfactory. .. Their clumsy
user interfaces clutter the view of the operating system. A good

interface should clarify the view, not obscure it.”
— Rob Pike, Window Systems Should Be Transparent

3.1 BR: FEAUREFTENARA

XA Pike fx B “JI 7 SRR ELZ —. B X, SunView. Motif X6 1980 4EHK
FIR A Unix @ 0RGE—— 2 LE—EMREOEH. 2. it L, B FEBANSAREH
FKH Unix P s sL 5L, Pike ik

A good interface should clarify the view, not obscure it.

%8 (transparent) 7EXHE AWM EE:
1. Mg bW, AEAERRE DZEW T RS 4. M.

2. WX ERBIMFHRS——IRADIATTE Y — BN “FOXRER” AR — 5 Ok
Fro B LRSI AT B —

3.2 Mux: EARBIK «“&F”

Pike i Bell Labs H N ¥ mux & [0 RGN NEH K 5HT . mux HITE C L7 Ik A
b, B ASEE RS, EREMEWR AT IGESHM. EREHE:

WA E DM, BAER, WA R/MEEEH;

WX G SR BA i Tk, BRRTE A RAEIN TR AR

o SEIARLN;

P RS, “AGTE T — AN 80 Unix”, TR “TEF—ANE O RS,

6



3.3 XM BERIIELE 7

3.3 XMSERIESL:

XEEie & cat-v.org ¥4 “cat -v considered harmful” AL 4ETE - Pike Y5 K2 [R]— i}
WIIRE 7 —5 B H %) UNIX Style, or cat -v Considered Harmful , i+ harmful.cat-v.org
M2 FHRE. A 9 BRWIRINE “RETMHATLTREZE HEHE—ENE O RS
WEE. cat -v IFETE. utah2000 EYE, BAIH SR R —M L TEA R AEG I R D3RI,
ZNM. It TRAXEBC.

B3 E%1E. /bell_labs/transparent_wsys/transparent_wsys.pdf



Chapter 4

LAY IE N ERIA T

“The current UNIX® text processing tools are weakened by the built-in

4

concept of a line.’
— Rob Pike, Structural Regular Fxpressions, 1987

4.1 Unix XATERRREBELR: “77

grep. sed. awk. cut X% Unix £ T HRE “WH1T" B9— e HEH A \n JIJF,
BATEA— SN AT . 4R 2% H O TAF R B HY S ARG A % 4T 440
f——ERe A, HTML R85 2477 AR R—— A7 i) TR 2GR . fRLAR
f5if sed -n '/start/,/end/p" BENHEIENEITAEN .

4.2 Pike BIRIN: WIENEX “4515”
Pike 7E 1987 4FHEH, W24 FH IE U #3527 3 0 £ 2

L SCAfrp BRI X 338 (45H4) 5

2. FERXSEIX IR BT M A

WG, EHAT sed iy “Huihk + A&7 #E)7 8] “HEEETF + @47, M AL T LR
B SRR SUFRIE T C AR, R HESA mEAREL A return 354, &
JE B return i) PR E RO . BT IXE R a1 E XK.

Using reqular expressions to describe the structure in addition to the contents of files has
interesting applications, and yields elegant methods for dealing with some problems the
current tools handle clumsily. When operations using these expressions are composed, the

result is reminiscent of shell pipelines.




4.3 sam 5 acme: HiEVEHL 9

4.3 sam 5 acme: EiPEih
XEBTTE R B A HA T H

o sam (Pike M4 i) MSiES
o acme (Pike W] 4ifigntEas/IDE) AN A ;

ENTRSEARSIEARZ “BRRISE 100 477, T “BEr A LA S IEN X B SRE
BERCHYE X SE X B B . B, 9. RaE RSN AT 4. A K Plan 9 from User Space
8 sam 5 acme #FEAEE] T Unix ko

FEX#&E. /bell_labs/structural_regexps/se.pdf

EAREDE. A 5 X sam 4B H B SiE.



Chapter 5

“sam is an interactive text editor with a command language that makes

heavy use of reqular expressions.”
— Rob Pike, sam tutorial

5.1 sam HIFFHRME

sam & Pike B “ed ZJEMT—47. EHMEILME:

« sam —d: ST 1T hI% ed WING fr4 e ke
o GUI Bt (RAIRTE Blit 1) 755 LG RS0k, BUREK , R4 4% o 25k

AR — i AiET,

R AR I RIS TR A “FTRAL” SAENEMZALH: sam
EATH R —&i&%.

5.2 @WRIEEZL

ail

BENAR sam BT ETEMEDN (E—3F):

P % FTEDE A X

/foo/p % FIEDFABILE /foo/ HITT

,X/regex/cmd % EEBANXHFEXN S regex TE H 17T cmd
yy/regex/cmd % EEANXHEX regex zZ @M 4T cmd
,s/old/new/qg % £ RFE it

X 5y J& sam Bk E——eilikar 4w m 44, mA% ed/vi ARk AE— Bk B — M
Bo R UMMEN “FEE C REREIEE N B old_name K new_name” XFhsEz
BiE, 2fE—frirdE.

10



5.3 At a4 RIE(EFHE sam Hifs 11

5.3 A4S KIFEBIE sam HIE

B /R B4 vim. emacs. acme. VS Code f [, sam BT 4155 MR EDEULA “451)
ARG A S RTE——EEEYE N acme. Helix [ selections-first %, Kakoune.
% vim [ Visual Block, #TEIXSZ FAFPIHLE .

FERFIR.  sam.cat-v.org 5 acme fFE acme.cat-v.org; The Text Editor sam (Plan 9 45P4
TRIBST) o

B3 E%1E. /bell_labs/sam_lang_tutorial/sam_tut.pdf



Chapter 6

Face the Nation: HABHF XGRS

“The face server is implemented as a variant of the network file system,

so the images are stored on one machine but appear to be reqular files in

the file systems of all the machines on the network.”

— Pike & Presotto

6.1 —1PEIXEE Bell Labs &4

Face the Nation & Pike 5 David L. Presotto 1980 KK —1EC, b 71414
Eighth Edition Unix EM#— “ AR SCHIRSS %87 . Computing Science Research Center [
JS AT HEAB I (U&%?EBWLHN%H’JE&) TR, fF#E—EHORSS: BIRTT
AARHAR R, T T W 4 IR 5 3540 % X 2 4

Digitized images of the faces of members of ATE6T Bell Laboratories’ Computing Science
Research Center, and of many of their electronic mail correspondents, are stored in a
network “face server” accessible from the Eighth Edition machines at Murray Hill. The
faces decorate line printer banners, announce the arrival of mail, and perform a variety of
other Information Age services. .. This method of presenting the information is attractive
for databases with inherent structure, as it permits standard Unix system utilities to

access, manipulate and maintain the database.

6.2 X=Z Plan 9 iy “—DIENEXH” ZHEIZ&

BLX RSB, IE IR ] AR 1980 4EAK. “Web k457, “REST API”. “S3
bucket” #IBENFEIE. AR ETEA—A 2010 QLI MUK “FRRG—REZER, ik
I cat /face/pike. cp /face/* banner/ sk T.4E.

XERBTE Plan 9 FASRT 9P Wiy “—YI#E I R4 E’Jl&lJrJED”J—%‘D%Q O
Mgtk CPU B, BEEiksg. X REG#s. Web JIMEs, #RWcBl hENHERAERLBRE

12



6.2 XA Plan 9 § “—PI#RAE” ZHiZ 13

WIS RS, cat-v.org i 9p.cat-v.org 7o f X AN HR IR 5 4 .

R #&1E. /bell_labs/face_the_nation/face.pdf (J5fF HTML k5 PostScript Jiit)



Chapter 7

Squeak: FH—[1/\ES MRIREIE

“Graphical user interfaces are difficult to implement because of the

essential concurrency among multiple interaction devices.”

— Cardelli & Pike

7.1 RAR. BE. BEZENFLR

GUI LA B AR B, TR bR, 8. S, &4, Rk axe
FHPEFEAATR, FEBSIFR AP A B “ZEFH) . 1980 4FAR TR AL 2
4 (callback): HF—HE onClick. onMouseMove 28Rk, iEHEZR R EREESR . AU
RS PIIAE AL R AL

Luca Cardelli 5 Rob Pike £ Hif) Squeak &— | /MES—iF F &2HE MGk Alan Kay
LUy ] 44 Smalltalk f74 RE——E M CSP 1A B ERNX AN I AR -

Squeak is a user interface implementation language that exploits this concurrency rather

than hiding it, helping the programmer to express interactions using multiple devices.

7.2 M Squeak F| newsqueak. Alef. Limbo. Go

Squeak & Pike —&H “EBEMIFHBE/NMES” WG . FRME 1 newsqueak 1E
e/ B LRI RN (WA 2 B IFREO RS 55 18 & “Squinting at Power Series”),
SRIGHE Alef (Plan 9 ERJIFA C), #RJG4 Limbo (Inferno HiES ), fxJa& Go——Hrp chan
5 select &M Squeak —E#E TRAVATEGE

7.3 AT 4AXY Squeak 2 Alan Kay B Squeak

HREAFHEZ . Alan Kay/Dan Ingalls f] Squeak 4% 1996 fEFFIRHT Smalltalk-80 FSZH]
i H . Pike-Cardelli f] Squeak Hb'BE B30 +4E, 5 Smalltalk Joe—— & & 8 7] % &5 L /N
RIREAIES -

14



7.3 A Squeak A5iE Alan Kay #Y Squeak

15

FEREIEE.  Limbo Programming Language 5 Alef Language Reference Manuals

R E%fE. /bell_labs/squeak/squeak.pdf



Chapter 8

The Hideous Name: [MN2Z&H3{AHLERY

research!ucbvax!@cmu-cs—-pt.arpa:@CMU-ITC-LINUS:dave%sCMU-ITC-LINUS
“I cannot tell what the dickens his name is.” —Shakespeare, Merry
Wives of Windsor, I1.ii.20.
— Pike & Weinberger

8.1 — P ESLEIIAYERHHLE

AT ESE The Hideous Name — LISk — AL IR MhE , H B RSk K4
PIHBIE R A%, HLFEIRA T UUCP ) ! B, ARPA 1) @ 344 DK %. @ ZEM4ERR
WK R F TR “TF—Bk AR BEAT. 1985 4E R G A FLEC M MR R G R XA TR ——
Z I VT B BEHOR [ B39 LR A RE 23K H it

8.2 —RANMMER. SLNMHRAYIL L
Rob Pike 5 P.J. Weinberger 5 X kit X0 T i —- R By 35

The principles of good naming in computing have been known for decades. ... Unfortunately,

the situation with internetwork mail addresses is not as satisfactory.

XHRGELH T — A BRI ) Ay BERTE”: SRTI NS ILZE, OB
YHHEAMBEE T REFAIAR Unix TH——cat. cp. ls— 7 ZIREH. ATHE
A RIS ASAR” . MBI HLEEYE 1980 4EARIGHE REEATZ . B— P MBI E R T A LT
HIE H CAREINZ

SCEHE S KGR, HIE R A AR R

16



8.3 ‘EHyIElmy 17

BRNZGE—. At STERE. iR EE FERARHN Rk, XA LA
65 1 T ELHE 1 ShRE AL IR X 4
8.3 TEHI[EIfm

XFhin 42— MG 2] Plan 9 () 9P: “—YI#E S BIRE “—UI#H U R 47—
/net/tcp/0/data. /mnt/9fans/foo/index.html. /proc/12345/mem------ PRS2

—+#p URL scheme, K} RA—F scheme: FFE

FREX#%1Z. /bell_labs/the_hideous_name/the_hideous_name.pdf



Chapter 9

UTF-8 HURt4AE: — e LRI

“UTF-8 was designed, in front of my eyes, on a placemat in a New

Jersey diner one night in September or so 1992.”
— Rob Pike

9.1 HTE: 1992 FRFFELEE

1980 AEAAREF] 1990 4EARH), #AAEARIRE 7 L ASCII AEH, ISO 10646 il
Unicode YEFFA7HERE, (HIfEH AEAR 16 ALETHIG: XFT Unix TRME. E9% 16 figmhs
KRER NUL 1 E#EBIR strien. open. SUFAM#NT. “1) ASCII —HZ 2" 5 “AE
BUFAFAE" Z ) 5 T

X/Open fE 1992 4E#E T —AM FSS/UTF WL F T4t 7 %. Rob Pike 5 Ken
Thompson FidZJG, WREERE—MH—F&AF R iR FHREZT—EFTHRELFHL
TR B85 e — AN BT I 2 8. MOFREAREE cat-v.org EIRE ) Pike
ARET 2003 45 () B -l B A7 T ok -

What happened was this. We had used the original UTF from ISO 10646 to make Plan
9 support 16-bit characters, but we hated it. We were close to shipping the system when,
late one afternoon, I received a call from some folks, I think at IBM .. They wanted Ken
and me to vet their FSS/UTF design. ..So we went to dinner, Ken figured out the bit-
packing, and when we came back to the lab after dinner we called the X/Open guys and
explained our scheme. We mailed them an outline of our spec, and they replied saying

that it was better than theirs ...

9.2 MBI FIRTTEN

Pike % Russ Cox MEI{EBEAEST 1992 4£ 9 A 8 HIEE 3:22 ET %% X/Open HI#2
Zo HiMEWA NG (HERE):

18



9.3 GufgRLm 19

L. EREXHRERE—ILZFTYE / MIEL FVFH N

2. SRERFRE—CL R ASCI TV ASLEL 7 iy B 3L
3. 5F5 UCS E#%;;

4. BFTREFHKE—RAE AN FIAE s 23 LA

5. FMEAEFTHELEE,

6. AJEZ

WA BRERE — P4, BRES A FHENTERT TR

% 6 ZutfE: Pike 5 Thompson fNgEZeim X/Open JFEH EBEFEAMI—5; EREE

UTF-8 )\ “X—Fhgifid” &K T — N HIEE S Unix i TRKGH.

9.3 RS

MRS B B B D R R ER 2 -

S U~ W N R

Bits Hex Min Hex Max Byte Sequence in Binary

7 00000000 0000007F Ovvvvvvv

11 00000080 0000O7FF 110vvvvv 1@vvvvvv

16 00000800 00OOFFFF 1110vvvv 1@vvvvvv 10vvvvvv

21 00010000 QQ1FFFFF 11110vvv 10vvvvvv 10vvvvvv 10vvvvvv

26 00200000 O3FFFFFF 11111@0vv 1@vvvvvv 10vvvvvv 10vvvvvv 10Ovvvvvv

31 04000000 7FFFFFFF 1111110v 1@vvvvvv 10vvvvvv 10vvvvvv 10Ovvvvvv
10vvvvvv

Ja#K Unicode fETEEMCRE] 21 7 / 4 FH AN, (HXTKER) 1-4 1725 VRARATIHAEM

Web BT AR JRRSSCAFH IR E L) o

9.4 HY[E%Z (kB Russ Cox EMAARSERNESE)

1992 £ 9 H 2 H 23:44

1992 £ 9 A 4 H 03:37
f/utf.c”;

1992 £ 9 A 8 H 03:22 — BT 5t EEMR R MF %4 x0j ig@xopen. co. uk;
JUEZP——Plan 9 51 UTE-S 4ifb.

Ken BF /usr/ken/utf/xutf a5
Ken 24 Rob HFf4:: “you might want to look at /usr/ken/ut-

AR MBS F L BRERGBUE. BT —XHR Y 1127 SH .

FEX#%F. /bell_labs/utf-8_history.html



Chapter 10

utah2000: ESGHFRRELELEE

“If systems research was relevant, we’d see new operating systems and
new languages making inroads into the industry, the way we did in the
"70s and ’80s.”

— Rob Pike, A 2000 4E B

10.1 —F “f#0”

2000 4E 8 H , Rob Pike YEIAR K F4 T —AMFrib PEIBER i : Systems Software Research
is Irrelevant (RGEHAPHRICREZE) . PRTE cat-v.org EL4 HTML BB fF—1Hf%
B MR REHRM BIERSR. BT WA AT . XEEEOIESAE .

EX

Pike H 4B & X+
o Systems: #ERS. W%, iES — R FERRPAIR.
e Software: FHEA,
o Research: FEJEHAARIIR—RFAMDE T L =
Is: IFE. AT WaABENETHEE.
o Irrelevant: X} TV AIA M

=]

=i

i/
>

Systems software research has become a sideline to the excitement in the computing

industry. When did you last see an exciting non-commercial demo?

10.2 AT AXHEELET
Pike %I 7 —KH R, AP EEHEEILE:

20



10.3  fthem i E g nl i 21

PC. 1980 4EMR R GERF LI SeH 284 (RISC. iAPX /432, Lisp Machines) J@JF. PC 48,
ME—ZEH S, AR XA T TR R T o

Wi AGYUBIEF. HENRAERBE, JZHER.

Webo  Web J& 1990 M T &AM MR FIFUAM T —HIESC (RA7. B oA
), R FIEAR N

#rAE. TCP/IP. HTTP. HTML. XML, CORBA. Unicode. POSIX. NFS. SMB------Pike
fli% Plan 9 HL 90-95% B TR0 1 IAMREMAIIRHEIRk . B2 AIHTHY 2 BRAR R o

gt A REAHELEA Unix. X. Emacs. TeXo “ ZA4EHT—AN A S8 2] 2 P fE R
4, BAMNE —XPhRBEE W T . “Narrowness of experience leads to narrowness

of imagination.”

MARZET o BRRLEH B LI-LAT AR TUE, IR SHB T A 05 /N IR
AT . S50 ARG, BMBE—RFAEMAL, MRMBUKR SR L.

Unix RIET RGHF. 1970 4K, 1980 FRHTLA A Unix RIE THRIE RS
ABNEHEAMN: 4 Pike HME, XN CL “@oRARIN.

Linux ;& “Z/RAJ Windows”. Linux/gec/Netscape XE “$E=0i—K" R NBENIR 2
IR A Bt S, AR EN =24 4.

B2 E]. EAEEARAFFE S A 24 WAL 4N IPO” HI H]
RE L.

PBEMT o Tok Rk EREL A Sikg b, T REE—E SR AN E
—CAWELE TN

10.3 fth#QHRY “SErfi”

Go back to thinking about and building systems. Narrowness is irrelevant; breadth is
relevant: it’s the essence of system.

Work on how systems behave and work, not just how they compare. Concentrate on
interfaces and architecture, not just engineering. Be courageous. Try different things;

experiment. Try to give a cool demo.

FARTT 1 a1 T A -
1. GUIL. 245 GUI g™l il . mAriigiik B 1970 4FR——if H 2240,
2. AHERM. HAf Unix HERNEEY: RG240 20 10 3% 7T LIPFE
3. NI HE . RRIEXR, (HiFF AR,



22 FE  utah2000: RGP TTICR K E

4. HEEE vs. fUBR. Web JUFTAARIRIBA P ER: (BRI
5. REE. PURHEEKR, TigBEX.

104 “t+ZFRMOE

HIX RS0 2025/2026 4E
WELEn; (BAIUFFLHIES:

utah2000 Bt 7 - JL4E . Pike B2 W sk iF 5 R UER , 5%

« NixOS / Plan 9 / 9front {/5& Pike JARMARFN “HH” BRL, BEANA G TR,
BH A CHIbket 5 \ff——cat-v.org H O X LM AAEILSE .

o Go HHIFE utah2000 Z J5 k%) 9 4, Pike H O 2WITHEZ—- Go & utah2000 I8/ “i&
B AR AR R BT — 57 Ko

e WebAssembly. Wayland. io__uring #{ ¥l 4% utah2000 552825 B AR 3] 8] v,

FEX#%R. /bell_labs/utah2000/utah2000.htm1(HTML 42);/bell_labs/utah2000/utah20¢
FEHRFISE: harmful.cat-v.org/cat-v/ (UNIX Style, or cat -v Considered Harmful) o



Chapter 11

The Good, the Bad, and the Ugly:
Unix B §f1{2%

Time: Sept 8-9 2001
Unix time: +1000000000s

Location: Copenhagen

11.1 —HRYEEHGE

2001 £ 9 A 9 H 01:46:40 UTC, Unix epoch if4fgs8id 17 1,000,000,000——iX —Fh#k—
#f Unix 2 NGEFER AR iESIETERF AR . Rob Pike IR YA H & The Good, the
Bad, and the Ugly: The Unix Legacy,

cat-v.org FXFTZIT v PDF; ARITELIAT A #0i8 mBEs— 10 R M A S 32

11.2 The Good

Pike Z| i) “4F” & Unix B4 HFRHRP:

o XARMGE—IR. P RN IR TR, FETDIEEaaeEk.
o XHRFRR —HIEH—Y), IWRABIRES —HH .

o shell IAPHIEES . W7 MUE UL ERSTHE.

- ¥RRREL, fork/exec HHEIS NN, HMEBSZRILHERNZES T,

o /N HE. AKF[IE. awk. sed. grep. yacc. tr. tee. ..

11.3 The Bad
BIF —fE], Unix @57 T —28 “IR7:
e C 5% %, buffer overflow. null pointer. BazlEehi. - 2L 200 22 Rk

23



24 %+—3= The Good, the Bad, and the Ugly: Unix Bfgp-H{2F>

o stdio 5 \0 ZERMFRE MERML. S Trmd. fofk, 2EPEXERHIPRIER .
o shell FITTFRFHIR 2HE ko 1y $o—A/N0 rm —rf gL ATE I 1.

11.4 The Ugly

“H7 MR Unix J& R AE Tl 55475k i B AR -

o P % . POSIX. SVR4. BSD. SUS &K ik,

X Window HIEAXEEME.

MR E M AZEO—Iioct 1 fEIE. proc XHRGEMA—E. ..
o Unix REBERGZMR (55 utah2000 61— 5.

FEX#&E. /bell_labs/good_bad_ugly/slides.pdf



Chapter 12

Notes on Programming in C: 1989
FH C RELF

“Under no circumstances should you program the way I say to because I
say to; program the way you think expresses best what you’re trying to

accomplish in the program. And do so consistently and ruthlessly.”
— Rob Pike, 1989 4£ 2 H 21 H

12.1 XE—REHX

1989 4£ 2 H 21 H, Rob Pike ZER IR Loy & T —HE L—)5 KL “pikestyle” iX AL
PE#TEM Bififs, cat-v.org | /bell_labs/pikestyle sg# %8 7' HTML fiR4.
BRI, Wik, 1 Pike H X C 4 XS BRIV R T3 T4 583

F X 0 SR B el S 05 R T g — BOME AR R A OR A B R S I 6 4 E R
B, HEBES I SCRREER AT

12.2 Typography (HEED)

A program is a sort of publication. It’s meant to be read by the programmer, another

programmer (perhaps yourself a few days, weeks or years later), and lastly a machine.

R

o BIFELERGNEN: HIARAYIEGET .

o AEYE “pretty printer” E
A, MRS R SR LT E

« Gt (indentation) &b HHIS A FIRHEEIZ 2 —.

o TERREIRA, AESURE R

AT AR S A B XY AR L

25



26 %+ % Notes on Programming in C: 1989 4E{] C 4gfidi 2%

12.3 Variable names (ZXE27%)

Length is not a virtue in a name; clarity of expression is.

B

o 2RAERANEFERRE, BEAMAHER LTSCRRALE: maxphysaddr 43,

o JRtREA AR RN : EHRIIMA 1 AES elementnumber,

o —EUMEEL KA HE WERIRI maxphysaddr, AESEERSLHY lowestaddress.
o Pike {1 ) K BAZ & KAZ BT 4o

o NERMAKREFHE (“CamelCase”), HH: “they jangle like bad typography.”

12.4 Use of pointers (%)

Pointers are sharp tools, and like any such tool, used well they can be delightfully produc-
tive, but used badly they can do great damage (I sunk a wood chisel into my thumb a few

days before writing this).

B

o C HYHREIIE SRR TR iR R IE Ty 69925

o np FR—ATRETEE. node[i] B—AFEA—FHMKE node/i/fMEREFHIR S

AEAAEL -

¢ “Stepping through structures using pointers can be much easier to read than with expressions:

less ink is needed.”

5

parent—>link[i].type /x J"IXHL K x/
VS.
lp—>type /x HEER x/

12.5 Procedure names ((FEfp )

Procedure names should reflect what they do; function names should reflect what they

return.

#il+: if(checksize(x)) EHAREREGEREMNRRBIE, if(validsize(x))
ZI A X o

LY

YA



12.6 Comments (JFF) 27

12.6 Comments GEE)

A delicate matter, requiring taste and judgement. I tend to err on the side of eliminating

comments.

P
L. AR TR 5 A
2. {ERA IR, 2L
3. TERESIEARFS “KA7.

BERFRIR: MR2FEEERE: NMHREERESRE:; SRR EME.
2L A

i=i+1; /* Add one to i *x/
DL B S R -
/ skokskokokskokskskokskskokskokskokskskskskskokskokskoksksk sk sk okok
* *
* Add one to i *
* *
skskokskokskokskokskokskokskokskokskokskokskokskokskokskokskokskoksk /
i=i+1;

Pike: “Don’t laugh now, wait until you see it in real life.”

12.7 Complexity (E#E): Pike FI7<FHN
KB ETI

Rule 1. You can’t tell where a program is going to spend its time. Bottlenecks occur in
surprising places, so don’t try to second guess and put in a speed hack until you’ve

proven that’s where the bottleneck is.

Rule 2. Measure. Don’t tune for speed until you’'ve measured, and even then don’t unless one

part of the code overwhelms the rest.

Rule 3. Fancy algorithms are slow when 7 is small, and 7 is usually small. Fancy algorithms

have big constants. Until you know that n is frequently going to be big, don’t get fancy.

Rule 4. Fancy algorithms are buggier than simple ones, and they’re much harder to implement.

Use simple algorithms as well as simple data structures.



28 %+ % Notes on Programming in C: 1989 4E{] C 4gfidi 2%

Rule 5. Data dominates. If you've chosen the right data structures and organized things
well, the algorithms will almost always be self-evident. Data structures, not algorithms,

are central to programming.

Rule 6. There is no Rule 6.

Bif: flgs LR “SERRE PRSI ST
binary tree. HXPIA. HAMAKRY KL ZXUFHIE A

array, linked list, hash table,

12.8 Programming with data (F##EREZ)

The complexity of the job at hand, if it is due to a combination of independent details,

can be encoded ... Finite state machines are particularly amenable to this form of attack ...

BN WMEMERE MR AR, MARE 1T 5 switch 4. &&IKFE. yace MIiBEE.
it as PRSP R ——X #2 SRk s” M.
Pike 7E3X B FJ8 Pascal 7 —F :

One of the reasons data-driven programs are not common, at least among beginners, is
the tyranny of Pascal. Pascal, like its creator, believes firmly in the separation of code

and data.

12.9 Function pointers (EREFEET)

I argue that clear use of function pointers is the heart of object-oriented programming.
.. The O-0 languages give you more of course — prettier syntazx, derived types and so on

— but conceptually they provide little extra.

3302 Pk 3% 65 HLREHE I 5 A — BT o 6 e 00 0T B o P
— 91 “data-driven programming”, Pike £ KBTI FIRARHEL M 00 HE: “You

can get 90% of the benefit for no extra work and be more in control of the result.”

12.10 Include files (Sk3018)

Simple rule: include files should never include include files.

MR ENAEESH, TR O LER 95808 X Y7, 2l LB
— ke T 2 EHAS (multiple inclusion) %M. /usr/include/sys ¥ 1989 4F L& &
3X 77 T ) ST OME



12.10 Include files (GL32f4)

29

FSCBE1R. /bell_labs/pikestyle.html (HTML 43, AK#ECaEHLHES)
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Chapter 13

Nt 4 Pascal MERERNRIZIES

“Pascal, at least in its standard form, is just plain not suitable for

serious programming.”

— Brian Kernighan, 1981 4£4 H 2 H

13.1 HRE=: Pascal 51

1981 ZEHOVFSEHLIE L Pascal RSB : SR FI0E S ESOEIE = ISR ORI
F-BRIMKH Pascal 2% “ZEHG4LG0AE": TTolk A 8Ok B 2 A & S AE IR AT LB 5 ——
Apple Lisa 5B Mac. UCSD Pascal. Modula-2 #7EiX 554 . Brian Kernighan BTE
Bell Labs. IR Unix/C #fi [ HF—— A Tk — 55— 515 il & Pascal A H 4 74k
Tl T

13.2 Kernighan BEZEH#1¥
RSP ISR U 23 5] -

1 RO TFRIRE, EXFEERS. MUK RRHE—Hs— KR 10 f int
A KN 20 ) int S RRRIIGRE, (RS R H— A AL R K AL
.

2. FRBARMEKBARE, MFEAFHRKESRBUN—Ir—TRE A “E—174T
ENHIR” BRI

3. BEBHSEBBEE (Algol KR own HIRTE Pascal H);
4. %% break/continue, Ziffl goto s EIrE A&,
5. for EIRMILTR—IRKE, TEIFA BERIRGE HUE (A E S

6. EM/REREMEN “implementation-defined”, F2& if p ~and p~.x > 0 X}
“RRAESFHT MR,

31



32 Ft+=% M4 Pascal MERERPIREIES

7. REDBHF—7WFrME Pascal JEEANMEF Y — AT,

8. MHALBUIRBRA— 1A const SURHINAML, “code FI data FEHESMES HUBEH 2R
Turing/von Neumann FJ7FEEFEFRBIAHYE (X4 Pike fE55 11 W)

9. 1/0 RAFIEF——qget/put WTEAEAL. eof MHEX. THRBURIFIES %O .

13.3 AT AXBXEEE

EARRE— R, g CIEE FFalE K&R BNRTHER) i—6 I 18 S B - IRZ
PITE C BEIINER T BBk, &F break/continue. F3| static J5#R4E &,
E7F) const 5 #define f#liatbEia—RE A ENIREiT#E (Ritchie/Kernighan/Thomp-
son) LhRE TIVERGHAM, FEAERSINEARXRLEREERE N2 XFSCEHGX LK) T
Rt Pascal A F

B8k, 1981 £ J5 Modula-2. Modula-3. Ada. Delphi. Oberon #{¥EANFFEE FEIET
Kernighan 1| [l 4 RIENFRHPRME Pascal ‘B RGHAT, HX R SCREBAARMR R — 0
KT & Z k) LA S RN

FEX#&E. /bell_labs/why_pascal/why_pascal_is_not_my_favorite_language.

pdf



Chapter 14

Timing Trials: A5 EIESNEREE

24
=

“No benchmark result should ever be taken at face value.”

— Kernighan & Van Wyk

14.1 ZNHA

Timing Trials & Brian Kernighan 5 Christopher Van Wyk & /ER)— 5 28 o A7
Po T —2H44E (1990 4ERR) WATHIINATE S 5 R HITE S ——Awk. Perl. Tcl. Tel/Tk. Java.
E—HREBMEAESS FHvERE S E . ISR ZE R OS2 RE:

Visual Basic

We found enormous variation in performance, depending on many factors, some uncon-
trollable and even unknowable. There seems to be little hope of predicting performance in
other than a most general way; if there is a single clear conclusion, it is that no benchmark

result should ever be taken at face value.

14.2 —HMHge

SCR LA A A LR35 AR

o FEIEPITERELEBERITER——PEFERITRIN “HRiF SlZ, BTHR.

o WERROBIRAE Zfr B RBCEFEPIRSI TR mE R, 1P x k25
T B

o BRIERGETITNALNITNRSITEABLF. BEZERE vl B M — BN Al 5 A%
HARME . HRRPI R 1/O sETE It B A o

33



34 S+ PU%E  Timing Trials: RS 5 75 5 B # 27

14.3 AT AMRESE

Timing Trials & Kernighan — 5 KAgHIFEA: AMEEREELHNE;, ESHNBI2E.
4R Web 18K KHEM “Rust vs Go vs Java FE#E”, KB HE I EN. BEARE. 2B
cache/GC/JIT WrBt—Kernighan 5 Van Wyk 7E - Z4EFRC LB RAE F T E .

FE3E&1E. /bell_labs/timing_trials/timing_trials.pdf
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Chapter 15

— M C fRiFes

“This paper describes yet another series of C compilers. ..Some of the
ideas were good and some not so good.”
— Ken Thompson

15.1 LR C RiFgET?

Ken Thompson XEraiAbE L FA4E: “A New C Compiler”, “X—A" ) LW EH#%
%47 Bell Labs 1) TAE X——AEHMERI B O B % ARERDIAERARY), W E
RHIRAE — DB T

XEIESCR 2 Plan 9 AN C HiFsR. Wl Ek—RIILIFEE RS 40 8c /
6¢ / 5c [ ve [ ke [ qe HF—F. Ef15 K&R [ PCC. 5 GCC T2 LA LM ERARANH -

o BPBEMREE MM ATHAITICH: 8¢ S 386 4iikas. 6C & amd64, 5¢ & ARM, vc 2
MIPS, . fRANT E s diser) flag——8c¢ ki i 386 Afid.

o ZRIFERR RMCHEREALIL, Rt (FEEo . B RERS link Hrik.

o Plan 9 C flig 7T —E AR HEHBIBET YA C &% long long. enum {75, Fazk int 2
&ZF——Thompson FJZSE R “Some of the ideas were good and some not so good”, fthH &
Bk

o DATRERIFELSM + B LAITRAL IR RS in bt
Hik Linux PR

Plan 9 I C B4 Bl 4k —

15.2 XETEBE#IAERIS X

Plan 9 C %iifds 5Ktk Go 1EF HINEE ., 2R T Go T A4k 4n 4y st 9——8a/8c/8g.
6a/6c/69 M AILLLE] Go 1.4 ZHj:Go 1.6 H2 2 JFiXe C T.H# Go H1¥ compile/link
BUR, (ENERER 4514 5 2 HAR T & B R SRIK 4% 7T 5o Russ Cox 5 Rob Pike 7E Go at Google:
Language Design in the Service of Software Engineering ik L% 1323], Go T HAEEZ| B4R
Hk X E “BNHh— MR Eg.

36



152 X& T HAENTIE R4 R 37

FE(EEIEE.  How to Use the Plan 9 C Compiler (Pike); Plan 9 C Compilers (Thompson).

FEX#E1E. /bell_labs/new_c_compilers/new_c_compiler.pdf



Chapter 16

Reading Chess: F1EX EI1ZEIR &

“By analyzing the syntax of game descriptions and applying the rules of
chess, the error rate was reduced by a factor of 30 from what was

achievable through shape analysis alone.”
— Baird & Thompson

16.1 — P EINEBRIRAINE

Ken Thompson HEUEEFREALFAFRAIE L L2 D mES——RERAER S Belle
(1980 4Rt A N RBUE AR TARYL) . 1 B4 Bell Labs BLEIHL. EPRSARL. #F
BT BRI LR Y, IRXFR S Henry Baird GEH) Reading Chess 5 &1EERIZ
Ho

16.2 JFFEMEE

55 SEIUMBLE A R—F R X LU, BT ZE— A EIR, RER
A AT RIEM LA AT . £5EH) OCR ik 2 Sl layout analysis (#6451, #d7. #id. &
). SR character recognition; 4 JRFENRISTRZE. FAFERE IARGER, 45 R B
o

Baird & Thompson {25 :

1. 18 H LM T layout 24T: H—FhEi “BHEM T SR, SSREBILMNS. K5
MBNEIFTENR, Bgor#l, dpEPHARE .

2. BETANBRAIBRDE: HE. Mk, MFHFATEFRFRAR, TRTERZ0N MR &R
HREH I

3. FERSEANMGE SRS : 5 SHUAR AU, IR Bs % + A0
e T DR R E = 52—

38



16.3  JEAHZEL N 59

4. FERZ) 100 J374F (2850 #4945 1) EASIE, HERRA FAGHEEEERIX B . 98% HY
X} AR B AR . AT RO E 99.995% .

16.3 BAEES

4 SR AR AT TR R B TR AR, R R RIXE LA, BB SRR R
BHREAH % -

A RH) LLM BHRFEH T “end-to-end FHEMLZEIRA—1I” M, HEILLE Reading
Chess, R&x %3 Bell Labs fIATE 1990 AEAUH A — PRI 8 JLP-REALI) 422 (1 75 Xk 2] T

99.995% I FAFIR AR —rhi S T,

FE3CE%12. /bell_labs/reading_chess/reading_chess.pdf
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Chapter 17

Mk: make BYARRE

“MKk runs anywhere from 2 to 30 times faster than make.”

— Andrew Hume

17.1 A AFEEE make

make (Stuart Feldman, 1976) JLF4& Unix T HiEH Emix Kl —R—ENMEL2)EF
15 7E Makefile H3LIK tab/Z8A8 MK . 1980 4E4EK, Andrew Hume 7£ Bell Labs BT
mk, 1 make B EM K. 2B 0 W)F5218 B AR -

ME is an efficient general tool for describing and maintaining dependencies between files or
programs. Mk is styled on, and largely compatible with, the UNIX tool make. The major
advantages of mk over make are executing recipes in parallel, using pattern-matching
metarules rather than suffix transformation rules, and deriving dependencies by transitive

closure on all rules. Mk runs anywhere from 2 to 30 times faster than make.

17.2 mk =R gEH

FITHAT recipe. fE make B —j ZJEMM hack; mk —JFEAE I 2 4 /EIEH B l—
recipe AT TG a2l AR 23T & MOk 7 43 3

ERILAIAY metarule. make B %.0: %.C & 1990 4EAR)5HH GNU make A F MY JE; mk
—FF Ut AR TR AR Y “acao” REHLN.

make

R E.  mk FERTA RN AR L, AT AR — A AL A G Y e 22 i

W Z AR B

41



42 F+-E&E Mk: make FI4kRE

17.3 % Plan 9 N E

mk 2 Plan 9 bR EE T H, A Plan 9 from User Space BJERGH 4 KA mk. BPfEfE
Linux |, plan9port #& mk #4675k, W2k M Plan 9 XUgH0 H (€145 9front. 9legacy .
HFNANTIH) BOAEH mk A% make.

FEFIE.  Maintaining Files on Plan 9 with Mk (Hume & Flandrena) ; Plan 9 Mkfiles
(Flandrena),

R 38%2. /bell_labs/mk/mk.pdf



Chapter 18

Upas: 5 & B2 RY M) 25 BB {4

“upas, n. (in full upas-tree), a fabulous Javanese tree that poisoned

everything for miles around.”

— M

18.1 1980 FRAVHBHEEL

The Hideous Name (A% 7 7)) HIBANIFANAGHRAHHE, 52 1980 ARGt
—EHRfF T e L UUCP Bifi. ARPA. BITNET. M. S BRI, &d—iE
fﬁﬂﬂﬁ—ﬂfﬁﬁﬁ EIRINE — IR, “Hihk” 5 “Bl” HiE—k. HP L5 He—Bk.

18.2 Presotto FEEK: E—1MH—HHT
Upas 4 David L. Presotto 7£ Eighth Edition Unix 5 #HEAHET ,

Upas is a mail interface that routes messages between existing network specific mailers,
users, and user mailbozes. It uses a regqular expression based mini-language to convert

mail addresses into the commands needed to route the mail to the intended destination.

R OAEEIEE cat-v.org:

o AEH KB SMTP / UUCP / BITNET W%;

o H—ARTFEN &K KD AANGET, MR URHEK X, XA mailer”;
o JEMAERTE—ALE R, H P umi mail kit 5 Upas X3

—ANHF. —ES,
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44 S5J\E  Upas: B ] SLAY 45 WS 1F

18.3 Plan 9 k7 T >kHY Upas

Jak Plan 9 b upas #E: A 9P JEHEFHEC I — U RS (upas/fs) (i
"Ll cd /mail/box/yourname. s H&3Hp/Eh—AH%, cat header, cat body,
cat raw. %A IMAP, #%f POP3, ¥A Maildir——J#E 9P LB SCHE

Plan 9 from User Space WX ili4s Upas #AEF] 73 Unix; & RKR/DEJL{L cat-v.org
FR) 5 25 L LA b 5 2l S R A4 o

FE3E&fE. /bell_labs/upas_mail_system/upas.pdf



Chapter 19

Squinting at Power Series: FH@E{Z#
FEHRRE

“Communicating processes are the key to the simplicity of the

algorithms.”
— Doug Mcllroy

19.1 Doug Mcllroy SER#RE AT

Unix FiEMAHANZ— awk FJEAHESIE . Mass-produced Software
Components PINVEFH ——TEX b 5 /IMEARARHER IS BAFREN Rk & 84 [E%iz
BEE M EL ST, THE Rob Pike 2401H) newsqueak (/NEF. CSP Xtg. H
7] 21 E ) o

Doug Mcllroy

19.2 HAEES

Data streams are an ideal vehicle for handling power series. Stream implementations
can be read off directly from simple recursive equations that define operations such as

multiplication, substitution, exponentiation, and reversion of series.

S NNITEE

o —ANEEE f(x) = a0+ a1z + agx® + .. PELBUON—A 342, BREGHNE NN REC 1
Rk

o Ttk A RS BN T (reversion) #T LUH newsqueak HEyJLA chan L IA i
P B ik

o MTEE TR S 5500, KT AE S BT T SR T, i
WL Y EAZE memoize” L), AT o
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46 $+IE Squinting at Power Series: Fif {5 dFfE B HEL

19.3 TR

Squinting at Power Series & “communicating processes A H g%, B E T AL X
il 12 B — AR AME BEIR JIAR BRI S B—— IR A = EHIR R R E —4 Web RS2, HIRSM
XP X% B E B AT A select/channel fEFE. J53k Haskell X0 R AL RR AR 1“1
SRAGIITC ST P9 —— P 5% 2Rt S b7 A2 [ — g 2

FEX#EE. /bell_labs/squinting_at_power_series/squint.pdf



Chapter 20

Crabs: — “¥THEMNAE HETR”

“Crabs is a graphic demo which violates most of the assumptions

underlying well-structured window systems.”
— Luca Cardelli

20.1 BERIIRNED

Crabs & Luca Cardelli ¥£ Eighth Edition Unix F5#—AKEE demo REE Blit 8%,
H mux XREORETEINE, FHEESHA—SAERNEE, S RIGEERNGET 2,
P —B N B E, HTENEORESAENEL—FBEEdE, e —Eh

R AR RREWRR: BEEORESBEE SRR RERCH R R ;
Crabs f&B)—% hack (H#E%| /dev/bitblt XKML ERD) S X &Rk, EETAE
Hz k.

Crabs is a graphic demo which violates most of the assumptions underlying well-structured
window systems. It illustrates both the raw power of bitmap graphics and the restrictions

which are usually imposed on its usage.

20.2 BEAFAERICABE

o Crabs /R T H 0 AAMAR AR, FANE. —A ATHHE" ME P ImAEERS 5
#es WARBENEMAT], MR A REEHALL) E R
o Cardelli J53kZ£ 7T SRC, 57T Modula-3. fif T calculus of objects; Crabs J&fh{F Bell Labs
T HRABUOH ).
o Eighth Edition Unix # crabs(9.6) man page £4-A[{£ man.cat-v.org/unix_8th/9/crabs
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48 ot Crabs: —A> “FTRBHUIN A R

FEX#&E. /bell_labs/crabs/technical-memorandum.pdf



Chapter 21

Duff’s Device: — 1983 F£HEISNE
9:':.

)

“Disgusting, no? But it compiles and runs just fine.’

— Tom Duff, 1983 4 11 A 10 H

21.1 WERFL

1983 4 11 H, Tom Duff i&fE Lucasfilm TfE. fhZiE—4 short xto, *xfrom ffj$%
DIPEIRIIEE 50% ¥ D1 H f54& Evans & Sutherland Picture System II f] PIO &4F#s, L
REEM memcpy (B4 HArHHEAGE A HY) o ZGEME R “loop unrolling”——JEE R4 & FF
% 8 iy, FH—A~ switch AbFER%L.

MR L, Duff 5F 7 FiHxE C Ri%. BREEGER C; BiH C iEF H switch 1~ H
gy break HJFEME, il switch f) case Fpa5gHdE do-while FEIRH ]
send(to, from, count)

register short *xto, *xfrom;
register count;

{

register n=(count+7)/8;
switch(count%8){

case 0: do{ *to = *from++;
case 7: xto = xfrom++;
case 6: *xto = xfrom++;
case 5: *to = *xfrom++;
case 4: *to = *from++;
case 3: xto = xfrom++;
case 2: *to = *from++;

case 1: xto = xfrom++;
Ywhile(—-n>0);
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0 % _+—% Duff’s Device: —/~ 1983 4ERTEIA ETT

3 |

G52 )5 Duff 45 dmr (Dennis Ritchie) &7 —#lBf4:, FFLEiE:

Disqusting, no? But it compiles and runs just fine. I feel a combination of pride and
revulsion at this discovery. If mo one’s thought of it before, I think I'll name it after
myself.

It amazes me that after 10 years of writing C there are still little corners that I haven’t

explored fully.

21.2 AHAEEEZEM C

C Hy switch jB4) MG U skst ) IL BLag case Ar 2 Ak HRZ ol i s A2 528 A0 I 3 A
7o BAEMFMNIEF R UHTERAINE; case 5220 LLHHITE do—while JE3F ik 3r—4
switch Bk#tL 25, TEIRFAI RS RPIITEE ARG AR

IESEX P “BegEEIRA A 18] BIRE ST, ik Duff $8 “REAH” Fn < B3R SFHRE—E 8
ZIRE., b 25 “If I were writing assembly language code, I'd just jump into the middle
of the unwound loop to deal with the leftovers.” Duff’s Device & C kI 4mb X Pk .

21.3 Duff BEC EXRBEN/LHE

cat-v.org {8 7 Duff 1988 4E[E %] comp.lang.c M—K(5, Hi il 5 IL
P SZ2Y i TS iR

1. BENZOER C EERABTREFF
bk PIO 251758,

2. Bt LRM——/hsy dmr & HRHR HIPE 1983 48 11 H 10 H 17:57 PST, {4 )R SCHE
cat-v.org F{mfiE,

A memepy RERFAREY . P OA fth 2 P5 DLE] )

3. BEEE. X3J11 ZREFJE Larry Rosler 5 dmr #8#iiAid ; Bjarne Stroustrup 7£ C++
FERUHTE.

4. AREEMRIH R BEEHF—If your code is too slow, you must make it faster. If no

better algorithm is available, you must trim cycles.”

5. #eib: YEIARHLES EEUNG, S ERITFSMIETEASZZTE; “Don’t try to be smarter than

an over-clever C compiler.”

21.4 EBSCLHAL

Duffs Device BABIN T “—BALITS BI60E, 2T C 15 RAGH— s
10 years of writing C there are still little corners that I haven’t explored fully” iX/]i%#% T %L

“after




21.4 BHISCALHA 51

7RG, XEG—FES IS AR W RIAREXE" BB
BHEXRTEFRH “pride and revulsion” [ —EZHH—X A 5 H 8B
HHARTG R IR B 22 5 R X PP RSE 2 S 3 A N A ) — Fh R 2O

B3CEZ. /bell_labs/duffs_device.html (& Duff JE#4IEM:S 1988 48T 40



sk A

fii>k A: Bell Labs Innovations Song

“Bell Labs Innovations / The communication for the next generation”

— R

Al —EFENRER

2000 4F Lucent Technologies 2y X ¥BH % Hl/E T —8 %4 Bell Labs Innovations Hf) E K,
A1 Michael Jacobs 5 Patrick Regan {iJjifj , Michael Bakic BJ#E , 5]t Ed Eckert 5 Lucent
PG ] ——3X A R VR MR S o FRTA) L DR S % — AR R & B S R o — 0 44 1) B
RF 4T Nobel 2. HiF. Fik. WEE. B0, Unix. C. CCD. FHE @A
cat-v.org HJAH Stanley Lieber #5, {i#Ric A “Work in progress”

A2 FATE (REERFR)

Alexander Graham Bell
Thomas Watson

Tedy Bell

George Campbell’s wave filter
Calling ships ashore

Frank Jewett

Harrold Black

Negative feedback

Televisions, fax machines

More and more and more
Hifi talkies, movie sound
Laying copper by the pound

System engineering, quality control

52



A3 hfFafEeditx A 53

Karl Jansky

Herbert Ives

Dawvisson wins Nobel Prize
First speech synthesis

Beethoven in stereo

Bell Labs Innovations
The communication for the next generation
Bell Labs Innovation

Our contribution to the revolution

Penzias and Wilson hear the Big Bang noise
Automated switchboards

Ever moving forward

Jhon ..Ken .. Unix
Quantum wheels

C Language

Fiber Optics will endure

Electron beam lithography

Penzias and Wilson win the Nobel Prize

Bell Labs gets a new boss, by the name of Ian Ross
Lightwave goes long distance

Cellular gets digitized

S language

C++

Stormer, Laughlin, Tsui win the Nobel Prize
Free space optics
Petabits

Lucent’s star is on the rise

seEEGAEE /bell_labs/innovations_song/ i | (YouTube ID USV1sXAKuU5I),

A3 A ARCHHIX A

BRI HERERIL TR cat-v.org —EHAELZIFAEKTT: — I 2
1127 FREPREAGHRES TR 55— Lucent/AT&ET 2RI I X R EH]
EP @A XERITER R RS, AR “Unix 0B vs. K2



54 fifsz A [ffs% A: Bell Labs Innovations Song

HARIAL” B— B BRI o



sk B

fif5% B: Dennis Ritchie IR5

B.1 EAZRR

o Unix F&: dmr

o Unix UID: 7

« EX¥MH<S: cc, ld, as, db, strip, bcd, cmp, date, du, ..

o BIERMIES: C, m4d

- HILHEIR: acme

o XEZMHMED: The Elements of Programming Style (Kernighan & Plauger); Travels in
Computerland (Ben Ross Schneider)

B.2 HETHP

o The C Programming Language (4 Brian Kernighan &3, 1978/1988) ——{&#% “K&R”.
“The C Bible”,

B.3 X S5HEMMERY

o Uniz Programmer’s Manual (1971)

e The Limbo Programming Language (5 Inferno FI\&3)

B.4 FHAXMEEIR

o cm.bell-labs.com/who/dmr/ (JfufisEMilE, 7445 T archive.org, 2013 46 H)
e genius.cat-v.org/dennis-ritchie/

Dennis MacAlistair Ritchie ¥E 2011 4 10 H %4, 5 Steve Jobs @ H . 4RI AL
T TRE AT Jobs, MM Ritchie &t RAERR T ALK AR TR =M. %A C, A
Unix, %A Bell Labs I —R——RANTRFEEH R LG IER S G FHL. Irf
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Fffs% B Fffs% B: Dennis Ritchie 5

HERREE, BMASRAS KRBT




B8 FFAEIXLEE SR, FA1EE

L\\

T

ABAEMR AU — R ——doc.cat-v.org #) /bell_labs/ HRHLAMR /. H
BANZ A — S MELLE I N R & - Blits IR B RS BEWIE M. 458 EN. sam, Face
the Nation. Squeak. Hideous Name. UTF-8. utah2000. Good/Bad/Ugly. pikestyle X
LR H R —AN Pl [B—REN, HI=-AEI 18] 5 S 5K —AUAH [a] Y 1a) -

- EFILTRE/N, AEE .

o BHEILEOEZER, IETEHNARBERERL.

o BFIE—1EF (BE. it T8) EHRECEANR, T2 D.
o EHIUEFHLZER, MAZHECEFEREIE.

o EFILREFRIFALAE, MAZRITFIERT.

XFEJLFA LLF A FE Unix. Plan 9. Inferno. newsqueak. Squeak. Alef. Limbo-
T
%%A% %ﬁ%?ﬁ“*ﬁ%imTW%QWQ%——ﬁﬂﬁiﬁéfﬁkﬂﬁ%b@%\%
systemd. & Electron W ffl. & GraphQL, {/3%kfE1% 1989 4EF Pascal B ARFENS G HY A 4+
LA F A A

BIX ARG B ARG SR —k2E PDF 27 cat-v.org Lk, &K F&H Tk
SRAEAT I REBDIE. RETIA. RBARGA2AE. ABMHMEADGERE —MARSRS: 3%
KZTILEZG, RRiZ%F Bell Labs 3X— Bk THEALSCIGTE SR I, %058 L8 Sl
HAE— e b E Ok, WRLETT DURE B R R

“Be courageous. Try different things; experiment.

Try to give a cool demo.”

— Rob Pike, utah2000
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