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® Thread;
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without unnecessary overhead
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HAMRE C++ IAEFERNZL ° B Stroustrup fi4 K= Incidental feature MBS HERIZRIR ©

BARERMES > MERFEKIENELRZY -

T - REREYF
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Compiler ;
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ABI ;

Lostinlining ;

Allocation ;

Dynamic dispatch ;
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Variable length array ;
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® Generic%,;
FEER-

MC++ DLC AR FHEERMEMIRAK CIEXNERTIERE C++ o

SECTION
TR ThEE—RRERFR RS E
Template ~ Overload ~ Multiple inheritance ~ Concept #1 Coroutine EME—#% > thETHE
° XREEH;
° EIREE
°* HERAS;

* Fp%FE Style o

SECTION
t+ -« SHAATEENESHERE
EHERORNFRE ° ERAERREE CH+ B -

® BetterC,;

® (lass-only OOP ;

® Template metaprogramming ;

® Functional-like ;

® Embedded subset ;
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° ZEF;
® Tool;
® Library;
° 1A
° HE,

° HFFREINRERE °

BEAMREZ A SERERCER * WRARIEEE -

SECTION

++= + Stroustrup EIEEEE(EE 5

HOPL £2 (The Design and Evolution of C++) BARAIERN—FRKIR > BIHEEIBENSE -

B
* WG21X;
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® Compiler history ;
® Library history ;
° ERHEER;
X o
FFHR RIRE R HBEEZEE RS
1970s Simula #REA BCPL ME DR EEMEAME Compiler/Language MIRELS
1979-80 C #ABMORNAL Cwith Classes TypeClass BRHR
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1980s fFEETHEIFIFEBEIARE Operator ~ Exception ~ Template :EEXE —ARHEH
1990s ZHmEESEAHTE WG21/1SO ZEE #HIE(L
1994-98 Generic Library TBE1Z#{E STL Library,/Template %3

C++11 1% Legacy Style PEBFZZE1R]:E Move » Lambda ~ RAIl ~ Concurrency Compiler,/Library IR
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t+= FERE

Bjarne Stroustrup [EIRFEH :
° TERIMNIAHRERETE ;
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° MHAMREEERE,

° REIRHERQESHEE -
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o FEMABERE ;
o PRI RGES ;
o RHBER o
B BRI ERHERCERAEERS o

Bjarne Stroustrup BUERETREELL TC++ KM —HEGE * AR C++ fIhMiEE—HELEESIE
-

O EREERA :
* RRESTIUZRESREER ;
® User-defined type ATLUZE TR BIBIREE
® Resource management FJAEEYFIFN Scope R4 ;
® Object-oriented £2 Generic programming ZRSERRFS RS R4 5
® Library AIUAEKREEZSHES ;
* SMEERMKIELL Assembly-like code H#EX ;
° FEAUHEEARBESR -
732t Stroustrup B9 PLDST #IES -

[Zero-Overhead Abstraction Engineer

—

Multi-Paradigm Systems Architect

—

Compatibility-Constrained Language Statesman]
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° MREMEARBHRAA/VARIL ;
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° RIS AHZERRE -
HizbRER :

* (CHBRH C++ Legacy REFEFTE ;

°* DMREREMHBEEEKX ;

® Safe subset fk¥{EFTAH ;

® Compiler ~ Build fz2 A4 L7+ ;
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FEED &

[R1] Bjarne Stroustrup, “AHistory of C++:1979-1991,” HOPL II, 1993.
— C with Classes ~ Simula,/C 2R ~ FHAMRER R ~ (ERAEBEMEREHRE o
[R2] Bjarne Stroustrup, The Design and Evolution of C++, 1994.

— [Rias&sT 2R ~ 18E ~ BEBUE RARZE(ERISE o

[R3] Bjarne Stroustrup, “Evolving a Language in and for the Real World: C++1991-2006," HOPL Il,
2007.

— WG21 ~ STL ~ Generic programming ~ C++98 /C++0x K% £ &E1L o

[R4] Bjarne Stroustrup, “Foundations of C++,” ETAPS Keynote, 2012.

— BAEIE - TRIMNIA « BIREIE ~ BRI%Z 28 Modern C++ o

[R5] Bjarne Stroustrup, Official WG21 paper archive and publication list.

— BHAIRE « RETEM  REAAREBARR ERFEER -

[R6] Computer History Museum, “Oral History of Bjarne Stroustrup,” 2015.

— Simula ~ C ~ Unix ~ Bell Labs ~ 38X R A BN EZ A HIE [OIRE o

[R7]1SO/IEC JTC1/SC22/WG21, Standing Documents and “Direction for ISO C++.”
— ZE®2% - Library,/Language compatibility * Direction » Profiles S22 22 & o
[R8] Computer History Museum Software Preservation Group, C++ Historical Sources Archive.
— Cfront ~ 2HIXX M ~ ¥ ~ Compiler REERE °

[R9] Alexander Stepanov, Meng Lee, David Musser and related STL,”Generic Programming historical

documents.
— STL #0 Generic programming B9 FKREAH FEIEREA o

[T-S] Simula,/BCPL experience phase
[T-C] C with Classes phase

[T-E] Early C++ expansion phase

[T-W] WG21,/STL standardization phase
[T-M] Modern C++ phase

[T-

R] Safety,/direction reform phase
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Multi-paradigm

YA

P]

R] Resource management
G] Generic programming
]

[S-
[S-
[S-
[S-
[S-C] Compatibility realism
[S-

I] ISO governance
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## D.1 C with Classes HO14AEFTIIE

B _EEIZE (AHistory of C++:1979-1991)

- C with Classes B9#44 B1ZBBRE &5 Runtime time ~ Code compactness £2 Data compactness &L C UTH ;
- BIRBIEBIERA 3% MRAMERETE > Stroustrup #IER A= ITEER ;

- bR ER R 2EEI D) ERARMRTIREARS > MIF C++ IHEABIMNEENE ;

- BZ/RRIR 5 BIRELEBAESR » FEEEREN « &8 Compiler ~ 7 Build mode HIZEZEREA o
##D.2 Simula ~ BCPL,/C $/RARIE

B E#i%H Stroustrup B9 HOPL ;&3 CHM O#kfEsE -

- Simula #21# Class + Virtual procedure ~ Coroutine FIAZFZTVARSFE ST

- BCPL,/C {21343 ~ AJ## - Unix T RHEEMEREER] ;

- Stroustrup MR EERE R EME BRERMKIL ;

- C with Classes & #] =Z A Program organization * (W IE—FIATLE BFIA KA Object-oriented + Generic 3 Compile-
time ¥ o

A A EB AT 1979 £ C with Classes BB SERMATIRM C++ o

##D.3 CHBHE I—PIRFHHES

B iRz R RIBES

- Stroustrup ¥ C FIEEHE S 3% « &M ~ oA ~ 51 ~ Unix  BEBERE K Linker ;

- ftBAFELE C++ RARFHN—FIES * MARERZ R HE— C++ Runtime BIE ;

-84 C » Fortran ~ Assembly BE%& Binary 7z 2% AERIEEHN—IB9 ;

- BARARRERA C BHA C++ WREEETE ° MBEEA 8% ~ Keyword ~ Library REBEZEINE LEGFEER ©
## D.4 RPERE N L 2 B E

Stroustrup B2 8zm AR ¢

- fthZI R IREE C YEPE R ATAE R Z 2 AETT ;

- EBREREETERRAEREFHNEFERAETREETIENEES ;

- [EFFFE Class ~ Constructor ~ Type checking #1 Library F{EX B RBMRIZIENIEER ;

- " unsafe capability retained” £ " unsafe operation recommended” A 2E—HIEf o
ANBE—MERA TEEFTLZEER - REFRLREEN] ° MARIE CH W Z 2B S HRESEES ©
## D.5 RAIl B JRIEE

FEHRRBFEEUTORE

- Constructor,”Destructor & C with Classes F9R iz ;

- L SR E E— AR RAIl BAETE C++ BRDIRDS R ;

- Exception safety » Smart pointer + Container #1 Move semantics ZEHEAILIER ;

- RAEIBFRA RAIl Library ~ Exception-safety rule 3 Smart pointer &5t8% Stroustrup B AZ5FA o
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A E AR Stroustrup REASZ N EIREEHE  MIFE—BRESSAAIINAE o

## D.6 Template ~ Generic programming £1 STL

B EFi%E HOPL |1l FeABRARESEAZRY

-Template @ C++ EBEZOHNEEEE ;

- Alexander Stepanov * David Musser » Meng Lee % A#t Generic programming #1 STL ARl BN EZER ;
- STL &9 Container,/Iterator Algorithm D BERFEERA Stroustrup EARET ;

- Stroustrup MfEREEZF—MRIR S A ~ HBIE SN RIZEGIES 4 STL ©

AXEAES

Template language mechanism

Generic-programming theory
STL library architecture

WG21 adoption

## D.7 C++ RRE(CHE NS

FE iz WG2l ERER ¢

- ANSIL/1SO C++ 1REE{E TAEARRS 1990-1991 FHZAK 5

-IRAURRA WG21 TF4E « IRE B ~ 2% KR « BIFRILHEFLFIBK ;
- Stroustrup NE B E IR TEEIRREEE > ERBFEARKERE ;

- BARXRBERTHE R EERNRE * FERERBRE -

## D.8 Modern C++ FYZ1EE %

C++11 Z C++26 BFHAAY
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- Lambda ;

- Concurrency memory model ;

- Concept ;

- Coroutine ;

- Module ;

- Range ;

- Format ;

- Reflection ;

Y5 R AREIRZE(EE ~ Library EBx » Compiler B FEREZE AR o

X RHE TValue ~ RAIl ~ Generic ~ ZEEIMNN AR EEtHR1 BIREAA RS Stroustrup F&E:E ° FEFMBRNIIERR K
HE AfFm

## D.9 2026 £F Direction ~ Profiles B2 21222

BEAHEAERZE WG21 XX :

- P2000R5 {Direction for ISO C++) HEB# 2026 ££ 2 B * =2 Direction Group NABMEX Y > FRESHRIEES ;

- P3984R0 (A type-safety profile) HHAz 2026 & 1 B ° & Stroustrup EAMERIRE ° TRRTE Profiles ERAREERER
=

4=

- 2026 £ WG21 Paper index B8;R% & ~ Contracts - Profiles - Reflection K C/C++ BB EIFEE1L ;
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## D.10 (RERE X EEESHRIE

HOPL IV #f 2006-2020 £ C++ ;R{CRIEIRRFSH :

- BARERUEE C+H20 P EF B ARER ;
-C++EEEEIREMIN ~ KM~ WEIRIEHHZ ;
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