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1. Housekeeping

2. Operational Semantics

Housekeeping
o Written Assignment 6 is due this Thursday at 1pm.

e Programming Assignment 4 is due this Friday at 11:59pm.

Submit something before 11:59pm on Tuesday to get an early run on some
random testcases. Then resubmit before the Friday deadline (or not).

Operational Semantics

So far, we’ve seen two types of judgments:

OFey:T
T <T,
1) O[Ty/z]Fe: Ty @) W kT : type
OFletz:Ty«—epiney : T} W P(T) : type
We’ve been using these rules to prove properties of programs, e.g. “this piece of code
has type 77" or just “this type is valid.”

Guiding question: how did these individual rules help us type check entire programs?

Ok. Now we’re interested in saying things about the meaning of programs. So instead
of “: SomeTypeName” we’ll say stuff like “5 + 7 : 12, 5. We’ve already ruled out
syntax and type errors, SO we can assume any program we see is ‘legal.’



Let’s check out some opsem judgments:

5 1s a string literal
n is the length of s
so,E, St s: String(n,s),S so,E,SF self : so, S
Flashback: functional programming avoids using assignment, and we try to code with-
out side-effects.

What’s wrong with the following rules?

so,E,SFe:v S
Sy = S[v/E(id)] so, E, S F ey : Bool(false), S
so, B, SFid+«—e:v,5 so, E, S F while ey loop e pool : void, S

Consider function calls—when do we evaluate the parameters? What about boolean
ops like && and | | ?

so=X(...)
X(...) ifT=SELF.TYPE
Ty = .
T otherwise
class(To) = (a1 - Th «— €1, ... a, : T, — €y)
l; = newloc(S) fori=1,...,n

v="Tolar =1l1,...,a, =1,)
E' =0lay:1ly,... a4, : 1)
S1=S[Dp/li,...,Dr, /1]
v, B',S1H{ay «—e1;. . an < en; } v, Sy
so,EE,SFnewT :v,Sy
This defines exactly what needs to happen on a new call. What is the output for the
following piece of code?

Listing 1: init order for COOL

class A {

e3 : String <- class Main inherits IO {

|
|
{ el <= "Bye\n"; e2; }; | main() : Object {
el : String; | let a : A <- new A in {
e2 : String <- el; | out_string(a.gete3());
| out_string(a.gete2());
gete2 () : String { e2 }; | }
gete3 () : String { e3 }; |
|

b &

}i }i




Let’s do method dispatch as well (while we’re here).

so,E,SFe:v,5
so, B, 51 F ey :vy,5

so,E,S,_1F e, :v,, S,
so, .S, - eq : vg, St

vo=X(a1=1l,...,am =1ly)

imp(X, f) = (21, ..., Tn, €body)
loi = newloc(Sypyq) fori=1,...,n
E' =0z lpt, ooy lonyar by ey G L)

Snt2 = Snx1[v1/lz1, -« oy 00/ lin)
vo, E', Spta b €pody 1 U, Snas

so,E;SFeg.fler,...,en) v, nu3



