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package vm_information is

max_user : constant POSITIVE

type group is ( interactive,

type vm is

record
priority
user
candidate
forced
is_runnable
was_runnable
end_of_slice
end_of_candidate
good_page_usage
assured

end record 3

end vm_information ;

with vm_information 3

use vm_information 3

NATURAL
group 3
BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN

package vim_queue_manager is

type vm_queue is private 3

function emptyl q

vm_queue } return BOOLEAN 3
function full( q : vm_queue ) return BOOLEAN 3

n 22 Mar. 1986

t=2003 e v EAEK
compute_bound, heavy ) 3 = vm A
...... vm

.

W we e v e

procedure getl q : in out vm_queue 3 a_vm : out vm ) 3

procedure putl q : in out vm_queue 3 a_vm : vm ) 3
private

type vector is array ( 1 .. max_user ) of vm 3

type vm_queue is record

size :
space :

NATURAL := 0 3
vector 3

end record 3

end vm_queue_manager

(a)
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use vm_information, vm_queue_manager 3

package vm_scheduler_manager is

type vm_scheduler is private 3

function empty( s
function fulll s

procedure get( s :
procedure put( s :

private

type vm_scheduler is record
size

runnable_q
eligible_ql
eligible_q2 :
eligible_q3 :
end record 3

end vm_scheduler_manager 3

in out vm_scheduler 3 a_vm :
in out vm_scheduler ;3 a_vm

...... vm-queue DEE

: vm_scheduler ) return BOOLEAN 3 - Eh?
: vm_scheduler ) return BOOLEAN 3 - IARCYr (AY V4

out vm ) 3 - v 2D H3.

tvm )3 e vm 2AH 3.
: NATURAL := 0 3
: vm_queue 3
: vm_queue 3
vim_queue 3
3

vin_queue
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with vm_information, vm_scheduler_manager 3
use vm_information, vm_scheduler_manager 3

procedure check_and_get( s : in out vm_scheduler 3 a_vm : out vm ) is
begin

Mar. 1986

if ot emptyt s Y then . s BETRTFIL
get( s, a_vm ) 3 seeevm 2D H T
end if 3
end check_and_get 3 7aY5n 2: check-and-get

with vm_information 3
use vim_information 3
package memory_information is
function memory_available( a_vm : vm ) return BOOLEAN 3 e FERREY BB
end memory_information 3
with vm_information, vm_queue_manager, memory_information 3
use vm_information, vm_queue_manager, memory_information 3
package body vm_scheduler_manager is

function empty( s : vm_scheduler ) return BOOLEAN is

begin
return empty( s.runnable_q ) 3
end empty 3

function full( s : vm_scheduler ) return BOOLEAN is
begin
return s.size = max_user }

end full ;

procedure get( s : in out vm_scheduler 5 a_vm : out vm ) is

begin
get( s.runnable. qya_vm s s @ runnable-q &5
s.size := s.size -1 .. vm 2R H7.

end get 3

procedure update( a_vm : in out vm ) is

begin
if a_vm.candidate and a_vm.user = interactive and a_vm.forced and -..... vm OBRED
a_vm.is_runnable and a_vm.was_runnable then @ ... REICEk-T
if a_vm.end_of_slice and not a_vm.end_of_candidate and ... HiFT3.

a_vm.good_page_usage then
a_vm.user := compute_bound 3
elsif not a_vm.assured then
a_vm.candidate := FALSE 3
end if 3
else
null 3 -- other situations
end if 3
end update

(a)
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procedure shuffle( s :

procedure try_promote( ql, q2 :
a_vm : vm 3
begin
loop
get( ql, a_vm ) 3
if memory_available( a_vm ) then
a_vm.candidate := TRUE 3
putl q2, a_vm ) 3

REMHREBY X7 ADBERA 259

in out vm_scheduler ) is

in out vm_queue ) is

...... vm %RD HU
...... Fox e Kerhid

------ runnable_q iIC AtL,

else ZHThhl, vim %
putt gl avmy sy . b LOBRICRT.
exit 3
end if 3
end loop 3
end try_promote 3
begin
try_promote( s.eligible_ql, s.runnable_q 3} 3 = .o % eligible_q S ETHREE
try_promote( s.eligible_q2, s.rumable q ) s = ... #LH L, runnable_q it
try_promotel s.eligible_q3, s.runnable_q ) 3
end shuffle 3
procedure putt s : in out vm_scheduler 3 a_vm : vm } is
temp_vm : vm := a_vm 3
begin
update( tep_.vm .3 vm DEH

if temp_vm.candidate then
put( s.runnable_q, temp_vm ) 3
else
case temp_vm.user is
when interactive

=> put( s.eligible_ql, temp_wvm ) 3 -..... s @ eligible.q o &

when compute_bound => put( s.eligible_q2, temp_vm ) 3 ...... ICARS.

when heavy
end case 3
end if 3
s.size := s.size ¢+ 1
shuffle( s ) 3
end put 3

end vm_scheduler_manager 3

=> put( s.eligible_q3, temp_vm ) 3

IS5 n 3: vmoscheduler-manager /¥y & — YEEOD—I%
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generic
max_size : POSITIVE 3 e H+4 X
type element is private s e BEx
ess e . s s = - - . . s aas e s NET Rl WEVRE
with function #<* { el, @Z : eilement ) return BOGLEAN 3 MR B 3
package pool_manager is
type pool is private 3
function empty( p : pool ) return BOOLEAN ; Rk Yd
function fulll p : pool ) return BOOLEAN 3 = ... WaidHn?
procedure get{ p : in out pool 3 @ : out element ) 3 = .. ... ERLRD W7
procedure putl p : in out pool 3 @ : out element ) 5 EXEAND

private

type vector is array ( 1 ..

type pool is record

size : NATURAL
vector 3

space
end record 3

end pool_manager 3

max_size ) of element 3

:= 03

78BS4 4: pool-manager /¥y & — P DHAR

with vm_manager, pool_manager 3

use vm_manager 3§

package vm_pool_manager is new pool_manager( max_user, vm, "<" } 3

~~~~~~ max-user O¥ 4 X%HKFH, vm 2BREL, "< ILL>TED
------ ERXREEL~BZHF L pool-manager (vm_pool-manager) DAEE.
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package vm_manager is

max_user : constant POSITIVE := 200 3

type vm is private 3
function "<" ( vml, vm2 :

procedure update( a_vm : in out vm ) 3
procedure try_promote( a_vm : in out vm 3

private
type group is ( interactive,

type vm is

record

: NATURAL
: group 3
: BOOLEAN
: BOOLEAN
: BOOLEAN

priority

-

user
candidate
forced
is_runnable
was_runnable : BOOLEAN
end_of_slice : BOOLEAN
end_of_candidate : BOOLEAN
good_page_usage : BOOLEAN
assured : BOOLEAN
end record 3

N W W e e W W e

end vin_manager 3

REHHEB 27 LOBHRE

vm ) return BOOLEAN 3

compute_bound, heavy )} 3
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package body vm_manager is

function "<" ( vml, vm2 : vm ) return BOOLEAN is

begin
if group'POS( vml.user ) < group'POS( vm2.user ) then ‘"' vm OfF D
return TRES3 e Hick-T
elsif group'POS( vml.user ) > group'POS( vm2.user ) then - MEh A 3.

return FALSE 3

elsif vml.candidate and not vm2.candidate then
return TRUE 3

elsif not vml.candidate and vm2.candidate then
return FALSE

elsif vml.priority < vm2.priority then
return TRUE ;

else
return FALSE 3

end if ;

end "< 3

procedure update{ a_vm : in out vm ) is

begin
if a_vm.candidate and a_vm.user = interactive and a_vm.forced and - vm OffF £ O
a_vm.is_runnable and a_vm.was_runnable then @~ . HRicE-T
if a_vm.end_of_slice and not a_vm.end_of_candidate and = = ...... T 5.

a_vm.good_page_usage then
a_vm.user := compute_bound 3
elsif not a_vm.assured then
a_vm.candidate := FALSE 3
end if 3
else
null ;3 -- other situations
end if 3
end update 3

function memory_available( a_vm : vm ) return BOOLEAN is separate 3 - vm H$EFT

procedure try_promote( a_vm : in out vm 3 done : out BOOLEAN ) is
begin
if a_vm.candidate then
done := TRUE 3

else
if memory_available( a_vm ) then ETEEENL vm O
a_vm.candidate := TRUE 5 BEE 2 T VRRIC
done := TRUE 3 L Ko THhD 3.
else
done := FALSE 3
end if 3
end if 3

end try_promote 3

end vim_manager 3
(b)
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with vm_manager, vm_pool_manager }

use vm_manager, vm_pool_manager 3

package vm_scheduler_manager is
type vm_scheduler is private 3

function empty( s :
function fulll s : vm_scheduler )

procedure gett s
procedure putl s :

no_candidate : exception 3
private
type vm_scheduler is record
p : pool 3
end record 3

end vm_scheduler_manager 3

FEHEBRYXTLOFRMN

vm_scheduler ) return BOOLEAN 3
return BOOLEAN 3

: in out vm_scheduler 3 a_vm 3 out vm ) 3
in out vm_scheduler 3 a_vm :

(a)
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with vm_manager, vm_pool_manager 3

use vm_manager, vm_pool_manager 3

package body vim_scheduler_manager is
function empty( s
begin

return empty( s.p ) 3
end empty 3

b1 2
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: vim_scheduler ) return BOOLEAN is

...... (pool ITHLT) = ?

function full( s : vm_scheduler } return BOOLEAN is

begin
return full( s.p ) 3
end full ;

procedure get( s :
temp_vm : vm 3
done : BOOLEAN 3
begin
get( s.p, temp_vm ) 3
try_promote( temp_vm, done ) 3

if done then
a_vm := temp_vm 3
else

put( s.p, temp_vm ) 3
raise no_candidate 3
end if 3
end get 3

procedure put( s :
temp_vm : vm := a_vm 3
begin
updatel( temp_vm ) 3
put( s.p, temp_vm ) 3
end put ;3

‘end vm_scheduler_manager 3

in out vm_scheduler 3 a_vm :

...... (pool ITHLT) Lo ?

out vm ) is

...... pool ;s vm ZEbOHL,
...... ETHHES vm ThHhid

------ EhEBL, 25TRohE

in out vm_scheduler 3 a_vm : vm ) is

...... v OHEOTH
...... pool IKEhEANS.

7843 4L 7: vin_scheduler-manager /¥y 4 — S DEE
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generic
type Element is private 3 et R
: Element ) return Boolean 3 ...
: Element ) return Boolean 3  .....

: Element ) return Boolean 3 ... RfrOfEE
: Element ) return Boolean 3 ...

with function Conditionl (
with function Condition2 (
with function Condition3 (
with function Condition4 (

mmmm

with procedure Actionl ( ¢ in out Element
with procedure Action2 (
with procedure Action3 (
with procedure Actiond (

with procedure Actions (

m m
.

t in out Element

)
)
: in out Element )
¢ in out Element )

)

mmm
e
QA
&
S
5
&t

: inout Element ) 3 ...
package DecisionTable4_5Manager is

type Answer is ( No, Yes, DontCare } 3

type Condition is ( Conditionl, Condition2, Condition3, Conditiond ) 3

type Action is ( Actl, Act2, Act3, Acts, Act5 ) 3

type DecisionTable is private 3

procedure Set ( DT : in out DecisionTable 3 "~ TYIaYF-TNDEy Ty T

Ansl, Ans2, Ans3, Ans4 : Answer 3

Act : Action ) 3

procedure Go ( DT : DecisionTable 5 E : in out Element ) 3 FYTa VTS NDET

private
subtype FirmAnswer is Answer range No .. Yes 3

type DecisionTable is array ( Condition, Action ) of Answer }

end DecisionTable4_5Manager 3
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