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REMINDER: ACTIVATION RECORDS
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Addressability

!
Return Address

This enables addressing
variables in enclosing scope

Only useful in languages with
nested procedures
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rogram Main;
var X, y, z: integer;
procedure Fee(r: real);
® var x: integer;
begin { body Fee } end;
procedure Fie(x: integer);
@) var y: real;
procedure Foe;
&( var z: real;
begin { body Foe }
Fee(1®);
end; .
begin { body Fie }
Foe;
end;
begin { Main }
Fie(1);
end.
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ADDRESSABILITY BY ACCESS LINKS

» “Addressability” points to ARP of lexically enclosing scope
= This is not necessarily the caller’'s ARP!

Scope Scope Scope
Local data
Level 3 Level 2 Local data ALevel 1 Local data
arp | Caller'sARP —T— Caller's ARP — Caller's ARP
? . — . | > .
- EACCGSS |I§ +— A Access link Access link
Remainder Remainder Remainder

_—
= From within level 3 code

= To load coordinate (3,24) into r 2:  (oadAl r_ave, % =L
= To load coordinate (2,12): (oadAl (-, -t > v

(oadA] v A = r.2
= To load coordinate (1,16):
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ADDRESSABILITY BY ACCESS LINKS

» “Addressability” points to ARP of lexically enclosing scope
This is not necessarily the caller’'s ARP!

Scope Scope Scope
Local data
Level 3 Level 2 Local data Level 1 Local data
arp [ Caller's ARP > | Caller's ARP |—> | Caller's ARP
Accesslink —— | Accesslink +—— | Accesslink
Remainder Remainder Remainder
= From within level 3 code
= To load coordinate (3,24) into r_2: | loadAI r_arp, 24 => P_ZH
_ loadAI r_arp, -4 => r_1
= To load coordinate (2,12): loadAI r_1,12 => r2 7
. i ) loadAI r_arp,-4 => r_1
To load coordinate (1,16): loadAI r 1,-4 => r 1
loadAI r 1,16 => r_2 7
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EXAMPLE STATIC LINK (HEAP-BASED ARS)

program Main;
Dvar x, y, z: integer;
procedure Fee(r: real);

var x: integer;

Calling Sequence:

Main —» Fie —» Foe — Fee

Main

y4

y

X

caller
static
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Foe
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caller
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®

Fee
X
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EXAMPLE STATIC LINK (STACK-BASED ARS)

program Main; Caller’s ARP can be omitted.
var X, y, z: integer;
procedure Fee(r: real); Calling Sequence:
var x: integer; Main — Fie — Foe — Fee
Fee X
static
r
Foe y4
static
Fie y
static
X
Main y4
y
X Z.
static |
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ADDRESSABILITY BY GLOBAL DISPLAY

= Global display: Static memory block with table
= Each entry points to ARP at corresponding scope level

@\ \}/
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P et
Lz(\:/(e):ﬁ Local data
Caller’'s ARP

Saved L1 pointer

Remainder

Scope
Level 2

AZ(
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Level 1

Scope
Local data Level 3
Caller’'s ARP arp

Saved L2 pointer

Remainder

= From within level 3 code

= To load coordinate (3,24) into r_2: —

= To load coordinate (2,12):

= To load coordinate (1,16):
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_(eaull\l

Local data

Caller’'s ARP
Saved L3 pointer

Remainder

:LO&O‘A' r_av‘a)/{}} =

load! @dSe+Y% = r A
\r_4 ) AL => r"L
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Scope
Level 1

ADDRESSABILITY BY GLOBAL DISPLAY

= Global display: Static memory block with table
= Each entry points to ARP at corresponding scope level

Note:

‘Global’ display
is thread-local!

Local data

Caller’s ARP
Saved L1 pointer

Remainder

= From within level 3 code
= To load coordinate (3,24) into r_2:

= To load coordinate (2,12):

= To load coordinate (1,16):
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Scope
Level 2

Level 1

Scope
Local data Level 3
Caller’'s ARP arp

Saved L2 pointer

Remainder

Local data

Level 2

Level 3

Caller’'s ARP

Saved L3 pointer

Remainder

loadAI r_arp, 24 => r_zp;

loadI @disp+4 => r_1
loadAI r_1,12 => r_2 7

loadI @disp => r_1
loadAI r_1,16 => r_2 7
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Display




EXAMPLE DISPLAY (HEAP-BASED ARS)

program Main;
A var X, Y, z: integer;
procedure Fee(r: real);
(D var x: integer;
begin  body Fee » end;
procedure Fiedk: integer);
var y: real;
procedure foe;
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Calling Sequence:
Main — Fie — Foe — Fee

Main Display
ya 1
y 2
X 3
caller )
saved
y
— caller
saved W_
Z
X
caller
Fee
saved
X
— caller
saved
Once Fee ends, r

level 2 scope must be restored to Fie
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