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oooooooooooooooooooooon
gooooooboooooboooooooon
(boooOoL)oLDOoDOUOOODUOODOOUO
oooooooocoooooobooooooon
000000000000 0000if-then—else,
while 00000000
O000000ABCL/100000O00OO0DOO
gbobooobooobooobooooboooooobooo
gooobodoboooboooooobooooooo
gobooobooooooooooooooboooooo
gboooooboooboobooooooobobooond
goooooooobooooobooooobooboooo
goobooooooooooooooobooooon
gooooobooboooboooobobooboooDo
goooooooboooooooboobooooon
oooad
00000000000 0000o0000LISPO
oooOoooooo0oo0O0O LIspO0O0O0O0O0OO0DO
gooo0o LiIspO000O0O00OO0OO0OOODOOOO
00000000000 00O0PascalDCOODODO
Fortran 000 0000000O00C0OOOOODOO
gooooooooooooooooooooooo
go0ooo0ooo0ooo0ooo0oooOoo LISPO
gooooobooobooooooobooobooobooboooDo
gboooooooodd

6.2 O0OO0OO0OO
gobooooooooooooboooooooooo
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()Do0oooUoOoooOoDOooOoO
(a)00000000DO0OO0OOOODOUOOOO
oooooooooobooon
(byOOOUOODOUOUOODOOOUODoOoODOOo
ABCL/100000000O0DOOO0OOOO
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O object CreateFutureObject
(script

( => 0O mew creator

!0 object

(state O box := O CreateQ <== 0 mew[lL)

(script
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ooboooooboooooooDn box
oono

(=> O:ready?0 where ( = &sender creator)

!(not O box <== 0 :empty?[D))

( => O mext-valued 0 R where ( = &sender creator)

(if O box <== 0 :empty?]
then (select

gobooooboooobooo

( => message where (not (= &sender creator)) 0000 0000000000000

OR <= messagel))
else !0 box <= 0 :dequeuell))

( => O:all-valuesd O R where (= &sender creator)

(if O box <== 0 :empty?]
then (select

oono

gobooooboooobooo

(=> message where (not (= &sender creator)) J000000000000000OO

0 R <= 0 messagelI))

else |0 box <== [ :all-elements[1))

(=> returned-value

0 box <= O :enqueue returned-valuel) 0 )0 0 ))0

oono

gbooooooooooooooo
oood

06 0O0OO0OOOOOOOO

mooobooooooob..oooooo
ooooooom
oooooooooocbooobobooboobon
obooboooboobobooooooooooo
oobooooooboooo..0oooooooob
OO000o00o00b0000000Ocobegin...
coend 00000000DOOOO0CDODOOO
gooad
(2000000000000 UDOOOOoOOUD
goooooboooooboooooooooo
gobooooboooooboocoobooooooo
(3000000000000 ULUDULOOOOO
goooooooboobooooooboooooon
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()1 000000000000000 10000
0000000000000000000000
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ooooooo
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0000000000000000000000
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oooooo (booooo)o
(400000000oUOOooOoo

v OOoOoooo

0 ABCL/1000000000000000000
000000000000 10000 00000
00000’ 0000000000000000000
000000 ABCL/100000000000 [26]
000000000O0O0ABCL/100000000
00000000425 000000000
“ 0000000000’ 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000000000
00000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00 (0000000 N)000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooo
00000000000000000000000
0000000D0000000000000000
00000000000000000000 700
00000000000000000000000
00000000000000000000000
0000000000 (Boss) 0 ABCL/1 0000
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~ Clock

| V—2]
| S

Leader

Boss

07 O00OOOOO0OO0OOOOOOO00O0O0

00000000000 Ooooooooooooo
00000000 :add-a—team—members...0 000
000000o0o0o0o0oooooooooooooo
(Leader) D00 O0DOOO0OO0OOO0DOOOOOOODOO
000000oooo (Cleck) DOODODOODOOOO
goooO0o0ooooOoooopoooooooOoooo
goo0o0oDOOoOO00ooO0oobOoboboOo8uooo
00 (atomic...)” 000000000 OOOOOO
000000o0oo0oO00oooooooooooo
0 O :time—is—upO0 :you—are—too—lated O 0 O 0O O
J000D0OO0O000DOdbestSolution d nil OO0
goo0oooOoooooopoooooooooooo
ooooooooon

go00U00ODOUDOOOUODODUODDODODDOO
00000000 00o0o0o0o0oDO0o0oooooooo
gooo0oOo0odoooOooOoooooo 3sgooo
00 anAlarmClock 000000000 OOO0OO
00000000 :¢tme-supd 0 0O000O0OCOO
00000ooOooooOooooooooooooon
ooooUoooooooooUoooooo (oo
O CreateBell <== 0 :time ..0oooog
ooo0)0o0oooooooooooooooooo
0000o0oDoooooooooOO:tick ...0000
oood

... :person

8 00O

gooooooooooboooooooobooodoo
gobOooboooooooon
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O object Leader
(state O team-members := nild
O bestSolution := nilll)
(future Solutions) 00O00O00D0O0O

(script
(=> D:add-a—team-member MO O DOODO0DO00000O00O00ODOO
0 team-members := (cons M team—members)[)

(=> O:start-solving SPEC O :within TLOOOO00000000000000O00O0O0O0O0OO0OO
(temporary O mySolution := nill) 0000000000000

0 Clock <<= O:wake Me O:after (- TL 20)[0 000000000 (00O000)
0 team—members <= 0:solve SPECO $ SolutionsD0 0000000

(while (and (not (ready? Solutions)) (null mySolution))

do ... 0000000000000000000O0O0
000000000000 my Solution 0OOO --- )

(atomic

O bestSolution := (choose—best mySolution (all-values Solutions))O

0 Boss <<= 0 :found bestSolution 0000000

0 team—members <<= [ :stop—your—task(l)) 0000000 (DO000O0O)

(=>> Otime-is—up000Clock 0000000000000
(temporary interval)

(if (null bestSolution) 000000000000 OOOOO
then 000000000 0000000 BossOOO
Ointerval := 0 Boss <<== [ :can—extend—deadline?11]
(if (null interval) 00 0000000000000
then
0 team-members <<= U :stop—your—task(l] (suicide)
else 0000000O00ODODODO OKOOOODODOOOOOOOO
0 Clock <<= O:wake Me O :after intervalll)))

(=>> O:you—are—too-lated J0Boss 0000000000000
(if (null bestSolution) 000 00O000O0O0D0OO0OOO
then
0 team—members <<= [ :stop—your—task(l] (suicide) 0)))0

08 ODOOO0OOOOOoOoooo

Oobject Clock
(state Otime := 00 0 person—to—wake := nill]
0 wake—up-list := nilD)
(script
(=> 0O:start0000000000DOO00O0OO0OOOOOOOOOO
(while t
do
(if (not (null wake—up-list)) 00000000000 00000000000
then 0 wake—up-list <= O:tick timell) 00000000000 (DOOOO)
Otime := (1 + time)0)) 00000000

(=> O :wake Person :after TOOOODO0DO0DO0O00OD0OO000O00O0O0OOOOOOOOO
(if (not (member Person person—to—wake))

then 000000000000O0OOOOOOOODOOOOOOOOOOO
0 person—to—wake := (cons Person person—to—wake)l
Owake—up-list := 00000000000 1000000000000

(cons O createBell <== [0 :time (+ time T) :person Person[l]
wake—up-list)0

else 1000000000000 00D0O0O0O0DOODOOODOOOOOOOO (DOODOO)

0 wake—up-list <= 0:wake Person :time (4 time T)[)))0

Oobject CreateBell
(script
(=> O :time T :person Person—to—wakel 00 00000000000000000000

Dobject 00OO0O0O0O0O0OO0OOOO 1000
(state O time-to-ring := TO)
(script
(=> O :wake Person :time TimeJOOO0OO0O000000000O
(if (= Person Person—to-wake) 00 00000000000000O00
then O time-to-ring := Timed)) 0000000000
(=> O:tick Time0O00OO0000000000O0O
(if (= Time time—to-ring) 0000000000000O0OO
then
0 Person—to—wake <<= 0O :time—is—up(l))))0 )) 000000000 (DOOO0O)

09 O00O0O0OO0OO0O0O0OCOOOOOOOOOOOGOOO0OO0
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8.1 ACTORUIOOOOODO gobobooooooooooboooooon
0000 ABCM/100MITOOOO C. Hewitt gooooooooooooooooono oog”
ooo00o0o0oooooo0 ACTOrROODDOOO gobooboooooooobooobooobooooooo
00000000000 O0OOOoACTORODODODO gooboobooooooooooooooooooon
gooooboooooooooooooooooon gooboooooooooooooooooooon
gobooOoooooooooobooooooooooon gooobooobOoooobooooboooooo
goooobodooo1ooo 300000 ooo goboboooooooooooooobooooooo
0ooo"0oo0ooooo0oog ACTOROOOO goooboobooooobooboooooboooo
goooooooooobooooooobooooooon gbobooooobOoooobooooboooooo
go0* ooooooor"booooooooooo 000000000000 (check—express—queue)”
ooo goooboooooooooooooboooboooooon
ACTOROOOODOOOODOOOOOOOOOO gooboooooooooooooooooooon
00oooooouo(ABCM/10000)000O0O gooooooooooooooooooboooooon
000000000000000ACTOROOODO gbobbooooooooooooooon
000000000o0oo0oO0oooO (actor)0ODO gboooooooboobooooooobooobooon
goooooobo200000000000000 goooooooooooobobooboboooooogd
goooooobo200000000000000 gboooooboooobooooooboobooboooo
000000o00oooO0o0oooOoOooDoooooog ¢ (atomic...)"O000O00OOCOOODOOOABCM/10
gobobooOooooooooooooooooooon ABCL/10000000000OOO0OOODOOODO
goboboooooooooooooooooooon gooboooooooooooooooooooon
goooooooboobooo 2000000000 gobooooooobooooooo
gbooooobooooooobooooobooboood

goooooboooboooooboooooobooooo 8.3 OO0 (OOUODODO)
gobooooooooooooooooooooon gooo* oobooboooor"0o0oboooooa
gooooOooooooboooooooooooon Simula 0 Smalltalk 00 00000000O0DO0OO
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