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Pascal,/C# B9 Nominal static contract

B

TypeScript #&#& JavaScript B9 Structural ~ Gradual model
57880 Hejlsberg NMEECHEZSHEENEESE

TN\ - REERNT AFE

& Tool latency HIRERERF ° fFEE !
* {B{t Compiler;
® E# Language service ;

° HEERFFPIESEREMETIAER;
BRERFERERRMNBRBRE -

Anders Hejlsberg BY5E = s 5t N AER FATHAE B EEIRAR o

° REBTLHEMAZMENRS

° (EAREE - MRE © SSETRBITIZRUEIEIEE ;

® HEE - IDE ~ Runtime # Library HE%5t ;
° ERMEREMERES ;

* RERIEARERARTS Compiler MITH ;
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* REXRBHTFERBHIMIAE ;
° TEATAEIELEEA LR IAERE ;

° EEFFEBEIRRIGRE B EREARBREINDITS

A3t Hejlsberg B9 PLDST HE -

[Fast-Feedback Compiler Engineer

—

Integrated Platform Language Architect

—

Gradual Tooling Systems Designer]
HizMBHE :
® Compiler 71 IDE ElIEEEREWRA—ARZTBIR
° FEHATaRkN=ERR ;
® C# ¥t Component ~ Versioning 1 Runtime > THRREZRE ;
° LINQZEERMITAEBHENZR ;
® TypeScript & JavaScript £ IR HHE TEEE ;

® TypeScript 7 BRAR T RAAERFERNAIR TEZ

HizoRER -
°* THRUEERESSIERE
* TREA[EM Lock-in IRARES ;

® TypeScript WA E2MEE Runtime validation ;

b

® Structural typing RAIRE/R A AR ELIREE ;
° HEBE A LUKAZIESSRE ;

e EEXEEE(MERIEE A API# Framework 448 o
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BRIF R R B EEIZNHERR
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HEREIERBERAER]

Hejlsberg RIS T —{EHR E T2 1ERYFIER :

—FIEESEENERNE  ERFESRBAZERFINEIEE ; IR
Compiler ~ IDE ~ Runtime BB A ROERARS ° BEWAIE AR ASTHRET ©

A¥) : Anders Hejlsberg

FEES &H  Turbo Pascal ~ Delphi ~ C# ~ TypeScript

TZCEREHA ¢ 1980s-F

TEME  BASENEMAETA Ta 2 MR

FEFEE | 4R Compiler ~ IDE ~ BUFIHEE « L& Metadata ~ EiEELF
#E#E XA © Compiler ~ IDE ~ Runtime ~ Library ~ Language service
BEEM | TERAIEIER ° FaEENITERA

FEREHR | EAREAREE - AZEXERX - BEEERS

FERS : FEES - AMERER - TAKGE - BB APIES
BRGL &

[R1] Anders Hejlsberg historical interviews and 2026 retrospective interviews on Turbo Pascal, Delphi,

C# and TypeScript.

— Compiler [El&& ~ ZEmAZEL ~ NEUERX « FEMKIARETHZE ; BEATEERBX AR XRE o

[R2] Microsoft,”ECMA, C# Language Specification, Introduction.

— C# H Microsoft 2 & * Principal inventors # Anders Hejlsberg ~ Scott Wiltamuth # Peter Golde ©
[R3] Microsoft, TypeScript launch talks and “What is TypeScript and Why?” interviews, 2012.

— Application-scale JavaScript ~ BJEEEY7] ~ Tooling 1 JavaScript 4R °

[R4] Microsoft TypeScript repository, “TypeScript Design Goals.”

— FRRREEER ~ KBYJTth ~ Clean JavaScript ~ Runtime f7%F ~ Structural”Gradual typing 5 Non-goals °
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[R5] Bill Venners, Artima C# Design Interviews with Anders Hejlsberg.

— C# :R5H12/% - Usability,/Taste + Checked exception * Delegate ~ Component ~ Versioning 5z CLR #fr
= o

[R6] Microsoft TypeScript Blog, “Announcing TypeScript 7.0,” 2026.

— Go JR4 Compiler ~ 8-12 fFHAYINER « EEHZEEST + 7.0 API TR K Side-by-side transition ©
[R7] Microsoft TypeScript repository, “Writing Good Design Proposals.”

— EBBEIE - REEMFEAE  Workaround REFIBRIRERE ©

[R8] Anders Hejlsberg, “A 10x Faster TypeScript,” Microsoft TypeScript Blog, 2025.

— Native Go Port Fy&t% ~ Compiler,/Language service ~ Parallelism FFREE o

[RI] Microsoft, articles on LINQ evolution and C# design.

— Peter Golde ~ Anders Hejlsberg ~ Compiler extensibility ~ Query syntax e Z BB ERK o

[R10] Borland,“Delphi historical materials and Hejlsberg interviews.

— PolyPascal * Turbo Pascal * Delphi ®ZEdm, BXFEEH ; HoELH T IECEEATEEEE -

T-P] Microcomputer Pascal phase

T-T] Turbo feedback-loop phase

T-D] Delphi component-platform phase
T-C] C#.NET phase

T-L] LINQ phase

T-S] TypeScript gradual-modeling phase

S-F] Fast feedback
-I] IDElanguage integration
-P] Platform fit

-T] Tool-driven type system

[

[

[

[

[

[

[T-7] TypeScript 7 native-toolchain phase
[

[

[

[

[ Gradual adoption
[

S
S-P
S
S-G]
S-R] Internal rewrite with external compatibility

# Mtk D T EERRKHALE

## D.1 Turbo Pascal BI{F&ELERFRH

FEEEMZH Hejlsberg RIFEEEHREL Turbo Pascal &k :

- Hejlsberg %cBi2% Blue Label,Compas, PolyPascal Compiler ;

- Borland #%##£ £ Compiler core * i Editor ~ Packaging ~ Distribution FlZE S sREEE &R Turbo Pascal ;
- Hejlsberg & Compiler ZRIBMIZOMEE KRB EBRRAHEE TIZET ;

- Philippe Kahn £2 Borland EF$ ZER1E ~ {KEREE « IDE IE2IKESEBRBBILIER ©
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A AR B Turbo Pascal BYZ EF & fu A LhER 4 Hejlsberg B8 AT(E ©

## D.2 Delphi BISEER

Hejlsberg 2 Delphi #1#8 Chief architect > {8 Delphi & :

- Object Pascal 325 ;

- Native Compiler ;

- Visual Component Library ;

- Form designer ;

- Database tool ;

-IDE ;

- Windows platform integration ;

HIE X o

X R MEEE—Compiler—IDE—Component FF&HEET1 174 Hejlsberg BYEAEER » F3B2EF VCL ~ Database ~
Debugger 5 #%#& Delphi FRZASERHAMELA ©

##D.3 C# MIENEEEEFE

S EEEZE Microsoft C# Language Specification :

- C# 7£ Microsoft AZPEE ;

- Principal inventors & Anders Hejlsberg ~ Scott Wiltamuth #0 Peter Golde ;

- F—EEZEME(EE 2000 & 7 B{E% .NET Framework stEM—Zp5HIR ;

- C# #8818 H Microsoft ~ ECMA ~ ISO ~ %5t BEIBAIRI IR L BF 5 48E 1L -

XA IEH HejlsbergiEfii# Lead architect,” T E#AE 2 — ° MIEME—1EE o

## D.4 Checked exception ~ Versioning #1 Simplexity

%5 a1 ¥t 2003-2004 & Artima 2515 -

- Hejlsberg ¥t Checked exception HEEEEREE E Scalability # Versionability ;

- C# #t “virtual® /" override” FIBBREKEL Library evolution BzZ4b Override H5F ;

- Delegate ~ Property ~ Event 1 Metadata Bt Component software FY—#kZ 4% ;

- “Simplexity” T"MUTEAZBIEHEEIREFEREREEZ o

BEERNA R Hejlsberg I—FahskERE * RARFIA Ci B EAZER % Checked exception HIME—4E ©
##D.5 LINQ M ZE&E M

5 1% Microsoft BY LINQ FESE :

- Anders Hejlsberg #ll Peter Golde R HfzT:/z25 REH ;

- Erik Meijer ~ Peter Drayton ~ Matt Warren ~ Mads Torgersen B %fil Compiler /Library Hf35& BB ZE1ER ;
- LINQ %8 Generics ~ Lambda - Extension method ~ Expression tree ~ Anonymous type * Type inference & 2 I8 FEIAL
E

- Query syntax ~ Provider architecture M1 & HREERAI 54 Hejlsberg B Azt ©

## D.6 TypeScript E/7 &5t B1Z

BT8R E1%ZE TypeScript Design Goals :

EXEFEE

- FRARHR PI AESEER

- AT ;

- At g A2 Runtime overhead ;
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- ERERE ~ BB BRI HEAY JavaScript ;

- $175 ECMAScript ;

- fR®FrE JavaScript Runtime 172 ;

- fE A ETEBRAY Structural type system ;

-BEE;

- ¥ TypeScript 1.0 R E AR o

IE={ Non-goals €245 :

- TIEHRARAERES

- &ALL Runtime MEER{E{E2A TypeScript Compiler BYEEEF ;

- RiBK5E2 Sound /AIEBAIERERY Type system * MRZ7E Correctness &2 Productivity FEERF# o
A LR EIE TypeScript filiz C# EBEBIEN TR LR HBARLT
## D.7 Structural ~Gradual typing BJiE 5

TypeScript £ :

- Structural compatibility ;

- Inference ;

- Contextual typing ;

- Control-flow narrowing ;

- any' /" unknown® ;

- Declaration file °

ISfFEEAEFEIE JavaScript £5E o

8:

- Type assertion A &E#sE Runtime &} ;

- any AIRARAREE ;

- 5MER JSON {753 Runtime validation ;

- EREB R REE A BRI o

ASBETE il 4 T A BEIEEYR * MIF5TE Runtime contract ©

## D.8 TypeScript 7 FIEARES

HE2026FT7TH30H :

- TypeScript 7.0 B2 2026 £ 7 B 8 HIER %% ;

- B7 npm RRASTESEmME R 7.0.2 ;

- ¥ Compiler #1 Language server  Go B1F ;

- BAYSEEX Build VB S AR EEEAY 4 8-12 fEINR ;

- 7.0 BIEZ2FEAJFEFER TypeScript 6 # Type checking #1 CLI 177 ;
- 7.0 ERIREIEE Programmatic API ;

- " @typescript/typescript6” & 67 1T ;

- fk#8 Compiler API 2¢4¥% Language-service plugin BJ%84> Framework {3 R 8EEE TypeScript 6 ;
- 7.1 TASH2ILAREY API ©

AXEIERER 7.0 B E(E JavaScript / TypeScript 8B TRETS o
## D.9 TypeScript 7 B4 AESE

ELMEGERRE :

- TypeScript B A ;

- Microsoft K&45MEAZY Codebase ;
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- {ERIABAREIEE ;
- Native code #l Shared-memory multithreading °
TREZE ~ Efe R TIERIINERRE o

AXfER ME88 8-12 {552 % Build) (FARFNESE ® MAREMEFIA® < » Editor operation SiFZEEEIER+-1F ©

## D.10 TEEESRETHIHERIER
IClEEEIREM TAREtE ] & PLDST &REi# ° SBRaiE
- Turbo Pascal & Compiler,/IDE ;
- Delphi RAD ;
- C#,Visual Studio/Metadata ;
- LINQ B9 Editor /Type checking ;
- TypeScript Language service ;

- TypeScript 7 Native Port ©

EARNTE AR IDE HEEESH Hejlsberg &5t > AZRM Tooling RAIMAER /AR RS ARAl ©

##D.11 PLDST [REUZR
THZRBAR DR :
ElRERIRE R THERE

5= —|IDE—TF & HEEEAM

BRI RMREE

AEBSRETE

EfJF=Z Hejlsberg BMIVIERXETREME ° MEBENAERRERIMORERBEHE
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