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SECTION

75+ « Stroustrup BRARPTHESSSE

° BRENAREESHEINEEE
® Compiler/Tool BfEE ;

° HBEHMBEEAFAZEHEINA ;

* B[ Style —1% ;

o LREE - EBMOER o

SECTION

++ + & Wirth @¥ C++ 89 Installed base

tRFISER S HIFIZERFAAESLEAES] ° (BHRISEEAI Oberon AL AEREIKTEF S o

It :

WirthStyle

+

C++InstalledBase
+*
OberonAtScale

SECTION

++4+— + & Ritchie 5 H:RE C

FEERRMETEE/AE 1973 C o

BARGaE

® Security ;
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Neo.K X EveMissLab -

Multicore ;

Optimizing compiler ;

Massive memory ;

Network ;

Supply chain ;

Formal analysis °

Ritchie BB E EE A RE( 2 @/ 3 EPA ° (ERELEHFIRIAERR -

SECTION

++4= + & Stroustrup /88 C{HZA

GIESEE

BEERA

BAEEERER S

ERLE

B-BURE -

hAJRERZ !

FHIERA 5

C Library ;

RIGTAZEM ;

HEEXE,

A

% Compiler o

I E B HBIRE o
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SECTION

t+= - FRERR Wirth RFGEFRIARYF
B :

o« EHELHFE

o LRATERE ;

o HRBMETAE ;

© EHTATRTA

SECTION
T+ « FhEsR C IFITHMBRFIARB R
RAMBEER :

® Cache;

® Vectorization ;

® Alias;

® Compiler;

® Parallelism ;

® Data layout ;

® Algorithm ;

RS

% .

SRR AR EEEEFREL -

SECTION

t+EH + FRESR C++ IRER S PR &R
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o
° XXF,;
33 -

e BH;
=/\ &4 .

® 37 )

* A[E Style ;

° RZEFEREH,;

® (Governance cost °

t +/\ > *Hb?ﬂ A‘ftﬁﬁﬁ*ﬁiﬁ%

Wirth = B R52 %

Ritchie = IESF

Stroustrup = NEIE4BINAE

BEEHZRELE R TEMMNRAENERRE

#h Wirth Ritchie Stroustrup

BHEME RAATER RAMEKSE MREYEIHN

O REE MR~ B ~ BEE(E SR ~ I Compiler XM ~ 28
WREE RTER EZEE sk

Z2 5 BSREENRK FHE - TA - 8f 2UBEHR +Escape
Runtime /NERIfERE &/~ SMEBIE ARIMSREEIE - BFRoaHIRNA

BENE TEt FEEE - #BRT ZRORY

BRAR #ES LESEEMS Library /Toolchain Language+Template+Library

EsE AT, SERRO[IEMRZAAE Unix BIEEHEER Port BB T2 4R

Al EhEEt NME-NAH->RE BlRERZE+WG21

RABY HRFR THES WmREMERT
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RANE EREEET ZE2HME

i
O

= A E R

\

SECTION

t4++t « Z@TE3

B !

® U : Whole-system understandability ;

® M : Direct machine control ;

® K : Compatibility-preserving abstraction growth

B = (U EBEORIILIERT -
Wirth = U
Ritchie — M+P

Stroustrup — K+A+M

Heh P 200#E > A AR o

t+N\ » FEIEBHEXRIE

F=N

Uuparrow
BEERE:

°  MIBRIOAE ;
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PREIELABR o

++ .

Muparrow

BREE

BERT

YEIN{ERESEEAERTS ©

H .

K+Auparrow

BEEE

RIFESE ;

EMEERIARE -

tt+h « REESAARE=

AR -

(R IEfR

+

ERAK R B H

+

REIBERSMREER]

B LU BRFRAAE ©

BARHAAEIEERE » MER = EEEREFHE TIZREE
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SECTION

N+~ ZEEBRAFREHR

R RME S AIEIREE

REERIEE ?

7€ Kernel fE& ?
REREFER ?
RELDIERE ?
{R:€ Library {£& ?
REETAEE ?
RER(ELERRRNE ?

REES ERR AP A B IR AR & o

N+—  {BEEEE RIETURER

AINAFINREERCER |
BIERE ;
BREES
PLASERTS
RIREFRM o

Wirth B975 7510 ER | HERRR RV RS ©

SECTION

N+ - IB{BFERENPRFITE I EEE SR
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Ritchie BYE L BEARMEAEN AT ; C WL ENBRIERENETEEESEBERER > BRAGAEEKRK
s o

HERESE&ESD :

® Safe default ;

® Explicit unsafe ;

® FFlboundary ;

® Runtime primitive ;

® Tool verification °

N+= - BEYERFERE

BRE-IRELTA EEE !

Cost_(compat)

Teaching

+

Tooling

+

Interaction

+

Security

+
Specification
+

MigrationDeferred

Stroustrup BYZEGIRBEBZMINKIR * hAJSERRAEMERIR
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SECTION

N+ - TEEBERFATER
BIERE S AR ARFS R IRER » gL :

® Reference compiler ;

® Standard library ;

® 0SRuntime prototype ;

® |large application ;

® Toolchain ;

BRsE kst ©

=111}
Ik
i

ZABARRREERMNE o

SECTION
N+E -« ;BI2FEE Installed base —E:5%:
NSRS AR o
RATAE
o ABRR;
o« BEE;
o iEmAE
o HRAEE ;
o REFE;

° BEEAK-

Niklaus Wirth ~ Dennis Ritchie £2 Bjarne Stroustrup KRN FR=TEEAME S AN > ME=FHAAEXE
EREE o
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Wirth 834 :

RetEE A BERE S MTBRRNIEWAIERR - BEESEINAIEBIE RS ° s

bR« EEBIMES ©

Ritchie 834 :

AR S RN B EEIKES  REEETE2MES ; BREES[BIEAIOIZNEHERE

B —BRChARm ° BRI UBIE

Stroustrup 8% :

ERAENEREERMRMAREMENREES » U ARERFEREFMRENERS
‘A

20 MRGAFTEE ° HEURBKIE -

RXH=FERRE PLDST HIE# :
[Wirth : Understandability-First Systems Ethic;

Ritchie : Portable Machine-Control Ethic;
Stroustrup : Compatibility-Constrained Abstraction Ethic]

—EREZHAAFAIEAEE:

Wirth

REEFM

° INREREERE;

° EEEME—BRIREM;

® FEE ~ Compiler ~ OS MFERRFERERZ BRI R ;

° ARZEMZOLLKREFERE -

Ritchie

FerEEAM :
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AR AR ENMSRANLIEL ;
AHEARRERENER ° MERGIERNEE ;
NSRS RSB RIMNETAMR ;

EERAREARESRFNRESEBNAFHZ— -

Stroustrup

REEFRAM

= PR B AE R PARIL ;
BREETLUEARR ;
EREEARAMENERFIR ° NS ;

ma AR AEHESR  REMHTFHEE -

ZEMRBERIRENAE !

[Wirth : U REFESIHREUVETE,
Ritchie : L& 255 REIME HREIEH!;

Stroustrup : UGBS A IEEHIREEENRTF]

R AMEERBBENRERRESRE

RIERIRAIE :

(ScsiBAR P48 RYE(E

BRREMEREZG T H# ]
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AFREBRESIBAE ° ERHERTTHKRETREE

Wirth « Ritchie 1 Stroustrup Byt FEES{E(E » ER= AZLURAA EE SHMSIES T RS 525
RHH SRR KRS o

Niklaus Wirth
REHR | PEE - MHEE  TEARIERE
ZOFE - iR~ 245 ~ Module ~ EEEE
EGIES L e

EHE  MBMLER
Dennis Ritchie
REHR | RRBE(FE « B1EE - BERRIEHE
ZOFER ¢ SEHR ~ Pointer ~ Structure ~ Compiler
TRI4EHE @ HE2RRE ) B AT HE I

ERE | R2EEIE
Bjarne Stroustrup
REHR | MAEEREARE « aRERE
#ZIOFER © Class ~ RAIl ~ Template ~ Zero-overhead ~ Standard
e © 5B ~ MAEFIAEES
FERE B - TRERIPRM
UTA2HE > MERHREBRAE * #HE 1-5:

#h Wirth Ritchie Stroustrup
FEREIERMESL 5 3 2
EEHERITS 3 55
SFEHREE 3 2 5
moanEE 41 3
mEHESER 1 3 5
ZIOTRCERR] 5 5 2

Library /4RE485R 2 4 5

TRAMRHAERE 55 3
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ZHAEEK 1 35

IEZRZE PLDST D LR * A2REHAE -

[R1] Niklaus Wirth, “Modula-2 and Oberon,” HOPL llI, revised 2006.

— 5%ETRSZ ~ Modula-2,/Oberon &1L ~ Zfil#&10 ~ Type extension ~ TEE(EHERH] o

[R2] Niklaus Wirth and Jiirg Gutknecht, Project Oberon: The Design of an Operating System, a
Compiler, and a Computer, 1992,2013.

— SEEAY - aIBFRM « Compiler ~ 0S ~ FEEERHEFEIESE

[R3] Dennis M. Ritchie, “The Development of the C Language,” HOPL II, 1993.

— BCPLB./C ~ PDP-11 ~ Array,/Pointer ~ Structure - Preprocessor » Unix EB R EIZERE °
[R4] Dennis M. Ritchie, “The Evolution of the Unix Time-sharing System,” 1979,71984 editions.
— Unix B ~ #HB:ES 5 C ~ Port ~ B HRTERAEL o

[R5] Bjarne Stroustrup, “AHistory of C++:1979-1991,” HOPL II, 1993.

— Simula+C » Cwith Classes ~ 2= EE M « EEER - TAREE®L -

[R6] Bjarne Stroustrup, “Foundations of C++,” ETAPS, 2012.

— Hardware mapping * Zero-overhead * Type-rich programming » Resource management 5z Modern

C++ o

[R7] Niklaus Wirth, “A Plea for Lean Software,” 1995.

— BEEIAR ~ FERSED IR AT SR o

[R8] Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, 1978,1988.
— C A ~ Library ~ Reference & K&R HEIX1E ©

[R9] Bjarne Stroustrup, The Design and Evolution of C++, 1994.

— BB ~ THAEEUE « EAERES] ~ RAIl ~ ZEBNFZEERTE o

[R10] ANSIISO C and C++ Rationale /WG14,WG21 historical materials.

—REEE  AHRE  ZHREMNESERE -
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[R11] S. C. Johnson and D. M. Ritchie, “Portability of C Programs and the UNIX System,” Bell System
Technical Journal, 1978.

— AHEMREHE R « IRIRIKEE « RATE1E K Portable C Compiler ©
[R12] Bjarne Stroustrup, “Thrivingin a Crowded and Changing World: C++2006-2020,” HOPL 1V, 2021.
— Problem-driven ~ Zero-overhead -~ Stability ~ Committee ~ Library & REFHEREE ©

W-U] Wirth: whole-system understandability
W-R] Wirth: reduction before addition

W-I] Wirth: implementability ethics

R-M] Ritchie: machine transparency

] Ritchie: portable systems layer

] Stroustrup: zero-overhead abstraction
S-C] Stroustrup: compatibility politics
S-

M] Stroustrup: multi-paradigm capability preservation

[

[

[

[

[R-P

[R-E] Ritchie: externalized safety responsibility
[S-Z

[

[

[C-E] Comparative ethics
[

[

C-E
C-B] Burden allocation
C-G

] Governance under installed-base pressure

SECTION
E.1Wirth dtJF TkiE R ¥R B
B8 BEHZE Modula-2,Oberon [E]EEEE Project Oberon :

*  Wirth 7248 Modula-2 {E48—£& Garbage collector > IR EE 64K F4R:CIERE « Real-time BIFEI
M URERFALZEESH Metadata BEUUREE ;

* {th[EFAGEF I Deallocate RISERERI B EIZERH » BBREHRRIR ;
® Oberon System &3&4E Garbage collector % Background task ;

® Wirth 89 Oberon ##7ME GC 1 ABIFILE] > MARBABNES ERES °

EEASGREIIGRES

Memory-management mechanism BT & BIER4 « L2 Hn BRI

mAZ TWirth BsEHRIEXEBER GC)
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SECTION

E.2 Project Oberon By T52%; &

Project Oberon WE A RIS 1A :

1986-1989 &/ Wirth £2 Jlirg Gutknecht £ EET ;
° BEERERFANBIE—ErTERREL « RERIZEHN TRILRA ;
° EEFRREEMS  hBESPERRA;

® 18R 2013 hRAF RERLEHE RISCS EZIERZFIEHT Compiler o

BRG] AR
e EZ=SHPRA Driver ~ Security ~ Internationalization ~ Cloud 3% Accessibility 3K ;
* ZRFILBEMEINSTANERAIR ;

* FRERAEIM Wirth BASTH °

AGRERE IeBRRERT) &6 MIFRKTEFEY -

E.3 Ritchie HAIEMEMNIENE SR

P EREHZE Johnson,Ritchie B9 Portability 583 :
o RO BIERBRANIRIEAMEILEREE VINENIES ;
* SPEESTENHAIAEMFE Word size ~ Character ~ OS ~ Library ~ Representation F9MIBIRIE ;

* CH Unix AT BLIBIE ~ DBEBEREIEZ SR ~ Compiler # Library T{EZE P EX

° 1976-1977 &£/ Unix FIEEREEEHIE R T12E8:E ©

it
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Portability
+*

ImmediateMachinelndependence

AXERN HEARHEZO ~ f8/WHERI25R ) BREERE N -

SECTION

E.4 Ritchie Y IEi&FhE 2 RIZEEBRAEALE 2

BWmiIZH CESL !

Alan Snyder 2:&I && ~  JHBR B Ik Context B &~ HUEHIRITS ;
® Pointer/Integer ‘EABRMLINE > Cast FAREATE ;
® Steve Johnson £17 lint * FALMEAITI5E#&iE K Separate compilation #EMUERNAEFA— ;

® Ritchie B4 Preprocessor EiE S B SR 5TE « Operator precedence FE S RRIZIETHRFE o
FHLE ’ Ritchie BfRIERE REESF - FEEIHR) *ME:

REEMEEH

+
B Type ~ Compiler ~ Lint ~ Library FIE6IZ 2 58
ARHBZAHTZEEZEMNABER Wirth BERIRKLEER2MES ©

SECTION

E.5 TERIM AR ASIZ SR

B wEMZE (Foundations of C++)
® Light-weight abstraction 1§ Space,/Time overhead REBEFEHRZ SEF T EIE ;
° TFAREHE N MEARFREHAEETF B&tE1T;
* ZFAIFEH Runtime B ~ R 423BR5Y ;

° EfEERE:
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® Compiletime;

® Error-message complexity ;

® Language-learning cost ;

® Binary-size duplication ;

® Build-system cost ;

® Specification,/governance cost ;

* E Compiler RELINERIE(CAIEZE o

EUEASGR B AT ERINRAEED C++ FERMEERIE REHE o

SECTION

E.6 C++ B IEF B BANZRIIGIE

Stroustrup FYEHA HOPL [EIEEA] HOPL IV RHEAEIREH[E] 2 5 :
® Cwith Classes BE—REMERETEE C IRIFHRRATA ;
* CHIRE ~ B « Tool ~ Library RfEBRE RRIGHRBIENG ;

o EHAC++ BRI 35 Problem-driven ~ Efficient,/Zero-overhead ’> U Stable,” “Don’ tbreak
my code” ;
®  WG21 7% 1990-1991 FH R EPRIZZESIE » IREB S AR B Stroustrup BAFR ©

EIE > C++ A IERIRRE !

CH#&

+

TEEHEANM

+

REIRER(E
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FRERBRANEZE S W AERBRRAIBEREA -

SECTION
E.7 = ABZZNIEERER
ARLEBNRIEELES RREHM > MIEETE :
® Oberon TE2%ZZE ;

* CEZREFERE

Wirth :

MEUNES ~ BASELA » Module B34S E SRR /D #85R 20
Ritchie :

IRMHEARTIRIEALEHE > {830 Bounds - Lifetime ~ Alias EAE&ETEINE
Stroustrup :

£ C BE/J_EEET RAII ~ Container ~ Template FIZYBIMEHHSR °
BABREARIEGRE Raw,Unsafe B1E

SECTION

E.8 =AM TeBER4EE FRFE—EER

FWMRER  AXREZFRFEEE -

Wirth

N E AR AE TR AR AN S
Ritchie

HEEE AR TSI S B R RS
Stroustrup

MREFIRESEARE TERIMNS BEPERNAEREIRE
ZEFREERERER W FBHE—DHHR -
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SECTION

E.9 Installed base EREIREE » FERTIEH

23238 Installed base BARESF A% -

Q=
(

TeamSize,
InstalledBase,
Hardware,
UseCase,
Institution,
Time,
MigrationCost
)

REFRFEZ (A

=

Wirth RTB#TE S IEEZD ;
Ritchie fERiE R CH M EEA BRAMIRE ;

Stroustrup #t—RAAIZ 2 C ALK ©

{B Installed base A 2AFFAATARNBEEE{CIER o R5HE RISIEBIHTTE ¢

Deprecation ;

Migration tooling ;

Safe subset ;

New edition profile ;

Library replacement ;

HEMZHR -
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E.10 MsiE) —mABNARESR

EXFRIBERAESRE 2
BEELSF

+

MR E

+

RAHR

+

RARBEEE

EXRE:

* B ATLEBRYFER ;
° EMEEASHRAEERER,
° IBRMKRERIEMERN -

s AR PRI B (RSB A PITmE R ©

SECTION
E.11 EESERRY (S 10 B 4R
=2fE0 -
*  Wirth FURTRELMIEN ;
® Ritchie 89 C/Unix #£&{EK&AHE ;
® Stroustrup B Simula+C ~ BEEIMNRAFHES ;
° =BAREAIERRKA o
REED !

* Z(IRFENTERFREHR ;

MRIIEMRIEBOE SRR IERIRIL (SENFRESE NDE
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* PLDST RAJfE=f

BERPINIRBESHARNIER IR * FRZAURFEFTAENRENZBRHERE
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