Example for Passing Modes

{ ¢ : array(1..10] of integer;
m,n integer;

procedure r (1 , j : integer ) begin

i =1+ 1;
j =]+ 2
end r;
m := 2;
=3
r(m,n); // call 1
write m, n ; // print 1
m := 2;
cl[i] := 1;
c[2] := 4;
c[3] := 8;
r(m,c[m]);

write m,c[1],c[2],c[31; // print 2




Pass by Value

Initial values of parameters copied from
current values of arguments

Final values of parameters are “lost” at
return time (like local variables).

Example:

at call 1: i =2 J =3
print 1: 2,5

at call 2: i=2 J] =4
print 2: Z | 4+ &

Benefit: Arguments protected from

changes in procedure.

Problem: Requires copying of values:
costs time and space, especially for large

aggregates.



Example for Passing Modes

{ c

m,n integer;

: arrayl1l.

procedure r (i , ]

.10] of integer;

. integer ) begln

i =1+ 1; &\“t"O)Jmﬂ
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end r;
m:= 2;
n ;= 3;
r(m,n) // call 1 -
write m, n ; // print 1 I 4
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Pass by Result (Example)

Suppose proc r initializes i and j to O:
e call 1:

— final values of i and j: | Z
— m and n are set to: \ 2

e call 2: more problematic
— final values of i and j: ' 2
— which element of ¢ is modified, c[1] or

c[2]7

e print 2:

A4

2
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o
— If ¢[1] is mod

— If c[2] is modified: then cl2l*
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Example for Passing Modes

{ ¢ : array[1..10] of integer;

m,n integer,

procedure r (i , j : integer ) begin

i:=1+ 1;
j =3+ 2
end r;
m := 2;
n := 3;
r(m,n); // call 1

write m, n ; // print 1

m := 2;

cl1] := 1;
cl2] := 4;
c[3] := 8;

r(m,c[m]);
write m,c[1],c[2],c[3];

PF CEE]an
|'F c&]m%‘

// call 2
// print 2
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Pass by Value-Result (Example)

e call 1:

— final: = 3 j=%°
— return: m and n set to: 3

e print 1: 3

e call 2: e c 2]

— initial: | = “fr@

— final: i = 5 _j o

— return: which element of c is
modified, c[2] or c[3]? Depends

M o

e print 2: Nesiap

- if cl2) Is modifieds (EZE AR 7
— if ¢[3] is modified: /5{/

m chO]l cCl c3]
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Further Specifying Pass by Result

With pass by result or pass by value-result,
order of assignments and address

computations is important.

2 cr?
l”(m ) CE”])

1. Perform return address computations at

Options:

call time:

On second return:

m set to 3: c[2] set to 6

print 2: 2 |} G g
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Further Specifying Pass by Result
(cont’d)

2. Perform return address computations

retu rntume

On second return: same as above, but
might not be if procedure has

side-effects

(b) Just before that assignment, in order:

T Tk

Lot

On second return:

m set to 3; ¢[3] set to 6
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Example for Passing Modes

{ ¢ : array[1l..10] of integer;
m,n integer;

procedure r (1 , j : integer ) begin

i =1+ 1;
j =3+ 2
end r;
m := 2;
n := 3,;
r(m,n); // call 1
write m, n ; // print 1

m := 2;
cl1] := 1;
c[2] := 4;
cl[3] := 8;
r(m,c[m]l); // call 2
write m,c[1],c[2],c[3]; // print 2

[




Pass by Reference (Example)

e call 1:
— initial:
— final: i
— return: m, n are: %5

e print 1:

e call 2: w i"jég\"gf‘r {
— initial: i= 2 j= "4
— final: i= 3 j= 0

— return: m, c[2] are: 3

. e c L=
e print 2: wo o] (1573 (ﬁj
- E L 5
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Example for Passing Modes

{ ¢ : array[1..10] of integer;
m,n lnteger,
procedure r (i , j : integer ) begin
i =1 + 1;

jo=go+2

hi= nt2 n's31%2
m = 2;
n:= 3,
r(m,n); // call 1
write m, n ; // print 1
m := 2;

cli] := 1;
cl[2] := 4;
cl3] := 8;
r(m,c[m]); // call 2
write m,c[1],c[2],c[3]; // print 2




Pass by Name (Example)

e Example: o
— call 1: m, n set to: e . [’wﬂw
—print 1: 5 5 odte ’

. o ( h ' :“ .
— print 2: - | W k)
P _/L / IT ID ,'-.:, = L -+ |

2 b T
e Benefit: same as pass by reference

e Problems: Inefficient, requires a thunk:

— essentially a little program is passed

that represents the argument

— evaluates argument in caller’s

environment
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Aliasing

{ y : integer ;
procedure p ( x : integer ) begin

X :=x + 1;

+ >

X = X y o g
Q v ’\ \? pra

end p; @J




Aliasing

Pass by Reference:

e The identifiers x and y refer to the same

' - T N
location in call of p. 'i)“ﬂ i, P

e Result Of ‘write y” ?

Pass by Value-Result:

e The identifiers x and y refer to different

locations in call of p.  poy  [E P (x [
E
T

. (L)

e Result of "write y"7 &
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More Aliasing

{ i, j, k : integer ;
procedure q ( a, b : integer ) begin

a := 1 * Db;

b := 1 * b;

e Second call has forfial-formal alias:
— a and v -




