
Closer to
Reality
Control Stacks
•Control stacks (today)
Small-ster
← Eval. Contects
•Big-step
Difficulty of prüfs
fst (axint.xxdx-int.x) + (x:int.x
(fst (dx-int x, dx=int. x)) (szd (1, 2)) + (Axint. x) (§nd (1,2))
fxt ((T2)1,3), 7)) + ((1,2))3) How does a
fst (fst ((CT, 21, 31, 4)) + fst
Computer
fst (fst (fst (((1,5), 3), 4)1) + fst (fst ((1, 2), 3)) remember,
all this?
The stack.
F
For us
fst
9
fst
h
fs+ (((12/3/4)
Derived from the K Machine (Harper)
Stack frames
-elv-| (-, e) | (v,-) / Est - I sad -
Stacks
K = = ε | K; f
empty
Two states: De Evaluating e
I kv Finished, returning to stack



e-g. fst-fst-fxt (((T, 2), 3), 5) Est -; fst - ((1,2),3)
-(5-1)
(v val)
кринко
-(4-2).
KDe ezki-e  Del
K; - e   A V H Kk; V-Dez
-A√ HKD [v/x] e 
-(5-3)
-(5-4)
-
(8-5).
Kple , ez) → Ki (-12). De
K; (-)v, k; (v) -) Dez
-(6-6)
-(5-7)
K; (v) Ko(v,, V )
(5-8)
>-9)
Kefste Kift-De
K; fat - A (V,,V ) + Kay
(9-10).
-(5-11)
KD sad en kind - De
k; and -A (v, V  HAVE
Type Safety
'fit' Frame f expects a T, returns a
 
•re: Ti
    
Fitz
-(FI)
-(F-2)
(F-))
- e. (c. 22)~> 22
(762):475,562
• V
(v):4275x12
k expects a
кач
Ɛay (k-1).
-(F+)
(F-S)
fst
Ket'
f:t~T (K-2)
k; faz



rok.
Ket tet
Koe ok
-Lok-1)
Kez stvic
·kav ok
Cuva!)
(OK-2)
Preservation: If sok and
SHS' then s'ok.
"Proof: By "induction" on the derivation of SHS'
5-1 By inversion on (Ok-1), Kave and trit. Apply (OK-2)
S-2. Then S= koe, ez and s'= kit ez pe.
By inversion, K&T and 'te, ez it. By inversion on
(75)
• tel:+c and te  = 21. By (F-1) and (K-2), K; - 12 (17) ~.
APPLY (OK-1).
§-3. Then = K; - ezar and s'-k; V-Dez.
By inversion K  and eziz, and or v.5,752
BY (F-2), v-c ~72
By K2, Kiv-< 2 . Apply (OK-2).
54. The s= K.; λxic.e, - AV and S'=KD (v/x] e .
By inversion, Ket  and orvit, and otλxic.C, :T, 42.
By inversion on (I), xit; reitz.
By substitution, •t (V/x] e  = 72. Apply (OK-1)
Progress: If sok, then s=ɛar
ןכ
or as such that SHS!
Proof: By "induction" on the derivation of sok.
(Ok-1) The SkDe and Kat and •teit.
Proceed by nested "induction" on the derivation of ore:z.
(mit Then eral. Apply (S-V.
(~>E). The e=e, ez.
(5-2)
(x2).(5-9)
GE) (-2)
(XE2). (9-10).
(0k-2). The S-Kar and Ket and •reiz.
(k-1), The
Ear
(K-2). Then K = Ko; & and Kost' and fie~!



(F-1). The f
-
e and reit, and
C=T 7 (5-3).
•+V: T'.
(F-2). Then += v - and
By CF, VFAX: T. e. (8-4)
(F-3). The f= (-, ez) and are: tz and T'= TXT . (5-6)
(F-Y) Then f= (v,-). (5-7)
(F-S). Then f= fst - and T = tixte. By CF, Valv, Ve). (S-9)


