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How to access the values of local identifiers in the environment?

Aho and Ullman’s design for Activation Record (using static links):

RET: returned value
(for functions)
PAR:
actual parameters
DL: dynamic link
' SL: static link
fixed (or display)
size
fields 1P: saved machine status < EP (env pointer)
(ip and other regs)
VAR: local data
(storage for wvars)
TEMP: temporaries
AVULLLLL L LAY < SP (stack pointer)
——

does saved part save information about caller or callee?
How would this be used in making a call?
How would this be used in a return?
ii. Last call optimization (2.5.1)
What is a last call optimization?
. % Fully recursive
fun {Leng\h Lst}

Ls
en 1+ {Length T}
cize'o <§——«/&..@Joy e

end
end

Tracing this:

——

!
{Length 1|2|3|4|n11}
hl.+ ZL q lkJ 5

wl $)
=14 (1+'iL ZH\
=4+ (4 + (fl‘af\ L&/ar %L%}E\B>?H)3)

i+(A*—“(4—+ L“ +03)) ))
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fun {Length Lst} .-
{LengthTter Lst(0) \Lov“‘l“'
end oM acc
% Tail recursive /// \Cz f\d \

(-QM
fun {LengthIter Lst N} <&— o %&Ll ot S ;;O

case Lst of \
_|T then {LengthIter T N+1}"
else N

) W\fq;'lw‘“@ %M %/N =N Y |
T Lsbimelst- T
Tracing this: Lﬁ‘g/ {J @")\ f :
{Length 1@1&4::‘11} ‘3 \,{] N L?é' \//
,ej\ib‘n‘er 1(3)4 3T avob

Ll 2 (4] 2%

What is it useful for?

Does the semantics already to this?

Do C, C++, and Java require this optimization?

What does that say about using recursion in these languages?

1ii. Garbage collection (2.5.2-4)

Why is garbage collection useful? x reié

Does C do garbage collection? C++? Java? “éQ :{LMﬂuc

What kinds of error does garbage collection prevent? —

Does garbage collection prevent memory leaks? g g:i:jzi? gguw J&Q
II. Extensions for a Practical Language (2.6-2.8)

Why not just program in the kernel language?
A. Syntactic conventions (2.6.1)

SYNTACTIC SUGARS FOR VALUES, 9 ’/;9’_\
DECLARATIONS, AND PATTERNS | 7 7(2""9 oL

Let E1, ..., En be expressions, §/< "f’ \ ’//
lit, f1, ..., fn be literals, é_
vqu, ..., Xn be identifiers

4 . A

'lit(flfgéa . g fn:fEﬁK % sugared
==

local X1 = El1 in % desugared

local Xn = En in
T o\

1lit(£f1:X1, ..., fn:Xn)
end -

R
local X'= E in S end

T loea X in X=E S o4
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local X = E1 in E2 end ? ‘) 2 Q,\.Q
= 5&,(‘\ )Cz’Ej\ E;
local X in X=El1 E2 end @% !2 S) % g‘ sz EZ 9"&

==

local X1 ... Xp ig S end
. ———
local X1 ig
local Xn in
S
end
end
=

local X in X=E {P X} end

— -

SxGo- [{CREA 1] 5) - TR ) ,A_\Tix 3
m“gﬂe*{&»ﬂ”‘%ﬁ IF Fuek

local = XTXPIETSSTe
ug_<statement> end

W)U XV\ XO L~

)kC> <:§5f; er;QQQf’t7 T)
XG = 3= FUE (¢prtlern
R

B:y<<f5 }JD U§

where =

= ¢

“e.g., local H|T = [7 99] 1n(§£(H+1 ) |T end
- ==> local H|T X0 | in

X0 = [7 99]

X0 = “|"(1:H 2:T)

local HP1 = H+1 in
R="|"(1:HP1 2:T)

en

end

e.g., [7 99]
local Seven=7 NN=99 Nil=nil in
local Tafjl=‘|‘(1:NN 2:Nil) in
"(l:Seven 2:NN)

end
end

Any conditions on the new identifiers in the local <pattern> = ... one?
How does this get back to kernel syntax?
Why do they preserve meaning?

PATTERNS IN FUNCTION DEFINITIONS

In géneral:‘
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proc {P ... <pattern>1 ... <pattern>n ...}ég)end
==> \
ceproe{P ... X1 ... Xn ...}
. case X1 of <pattern>1 then

T~
case Xn of <pattern>n then
iy ‘
en =

end
end

where X1 ... Xn are fresh
Example

4

fun {First A#_}‘z end

== {Z\EF(;S‘" ?g‘-f/( A#:_,"J’Q\KM/ A@

—-———=—-{—_’————--———T‘ ———————————————————————— : #29&
How would you call First? %r(‘f% L/
__How could you use this to define a Tail function for lists?
What sugars would help with if statements?

ol e e e iy
L7 TAaA> g < E2F QJ)%&

“F : \( <E7 & 2 é*xﬁ_&.\;:&?@ £on e
4{ E47~49\\,,<S<L Dae] <E2T Ko <527 ehe <Sn>

E4}M<Si>‘
19,2 <E1y Yo X527

{2;:; <w30\?

Ry .0
<S7
______ 12 _lggs%f&_siz_f@_%le Ny

How could you desugar the short-circuiting andthen and orelse?
What sugars help with case statements?

CASE-RE TTED SUGARS

,Caf.oz (‘5(7 ‘]‘sz g %D
= (PZX? >
o M‘ﬂ thoe < 10 B ) el

ru:&t. eard-s
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'\_< P17 < S17

L1 <Pur thao <527
ri=<< £37 e ISZV

o, LSNnT
Y=< E> 1~

= L"-—QX@“@ <ty

How would you desugar the use of "andthen" in case clauses?

How would you desugar the use of constants in case clauses?
What are these like in C, C++, and Java-?

NESTING MARKERS

‘Use ’$’
to turn a statement intj)an expressio M
Examples: W X BD/ E(-' %
| \,OPL'H‘Q/\- =
R =b>bj get (%)) 4318 Q;Q—(,ﬁyq
== T J 3

{Obj get(R)}

Sl Q)DM—Q i =
A |
~d LY

What’s the general rule for this? F—- e %ﬁ Xg

How would you translate oc {P X} X=Y ? '//> - @ X:\’
B. Expressions and Functions (2.6.2)

What’s the desugaring rule for fun declarations? 2

What rule des:gars calls to functions?

"""" S N fu3F W Ay E o
How to t klt into k i QFZWMEXX(MXARS
ow to translate into kernel syntax: Q/& Q;E

fun {Addl X} X+3 end ‘[ﬂ ,171»:3 , .
':;)j M:@NHXQS M‘{-'}(T[\\R'} @r&wz/ R s irQi)

'l ; s uML@'.
¢ _® e G "%wﬁm R=SF €1 .- Enf

"% '\ I~ =E1 .._XAQE,\ LA
il EJ‘*\&’LMMTL o = chééjﬁgw xw RY



