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FERI == (TYPE SYSTEM)

primitive values b = n | true | false | null L(z) =7
['Fn:int I' - true : bool [' - false : bool ['Fnull:1 I'Fx:7

terms e = b| x| ee | Ar:T.€

primitive types B ::= int | bool | 1 F'Fey:7—7 The:T C,z:the:7’

types T = T —T2 | B I'Feger: 7 ' (Ax:T.e):7— 71

F O ILC really Is simple
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+ R ARSFME (conservative) S1EFIME (soundness)
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KAE (type theory) FIEBIARZE (type system) 2 :
ATGBENN: FHRA A s —
7&52 El/\j -LEX%Z:’F%E : 1_'_ (value) E/\j“fé/l_—}” with terms depending on types: A2,

with types depending on types: A\w,
with types depending on terms: AP.

e . 152 h \syntactic approach) MhE N %= Uogical approach)
L5 (abstraction) @ =FHPJEE
RBURISERRN A . FEZF; MTHE

LRI BRI, : E85 (static) FMEIZE (dynamic)

LB FRE (type annotation) @ &I\ (explicit) ZEFRT, (implicit)



FERIIE (PROGRAM VERIFICATION)

2R i EAMITERZZRA (how)

Nl

WIE: F2Y (specification) #IEBR (proof)

{""}v{dx. 'z ="}

ﬁggﬁiIE{_‘_/A\ : "\/-II_}BTI , N_ZJEH ;\I_l_l"_._ E {H} . {Q} Vo {Q'z} 12 {Q}

{H} (Iet:z: =11 intz) {Q}

v =true = {H}t1 {Q} v = false = {H} t2 {Q}

}Eﬁ 'T_‘_/A\ Ej{\jiIE {H} (ifvthentelsetsy) {Q}

Vf. Pf = {H} t2 {Q}
Pf = (VeH'Q' . {H'} t, {Q"} = {H'} (fz) {Q'})

{H} (letrec fx = t1inty) {Q}
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AJEE (dependently-typed language)
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41548 (correctness logic) FI3E]
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» D B84 (separation logic)

A& RX  (proof synthesis)
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H & (concurrency)
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2 $5F  (language-integrated) FER A JE50E
» IOTIFEZRAVEICABER/N (trusted code base) : @{al5G1L

- WS84 (assertion logic) A 2= 1E4E (program logic)
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(embedding)

BEAFM . 820757 (hon-local control flow) ; A]

S EBE  (local reasoning)

 NWEEREF AR (program synthesis)
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IOTFRIZE SR ? B (certificates)

- TMIZEE  (incorrectness logic)

% (mutability) 5 3% (aliasing) 5 SR

_#2 (proof engineering)
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» CogVIEEENM: CoC + (co)inductive types + other extensions
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HIZ 2N (parameter) S5EABTEMR (index)
S 1Z%E  (higher-order logic)
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