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3.1 CWB(The Edinburgh Concurrency

Workbench)

CWB+= concurrent Al~glg- v} 51 RA)s
7ol AP AFEHT mF2A ofer)Al o
FEHA YuEL Algsle], wWaAE T RES
el £A499 vey F& g4 4 ok
equivalence, preorder&3} 24 HzE =4
i 9lek. CWRB7F #dels 152 ohew

iz,
— TCCS(Temporal CCS)v} SCCS(Synch-
ronous CCS) & A8 wAE & 5 9ly,
)=

olefl efste] Abef Fzle] HAlent ofz)
equivalences} preorder 3 #Hal® = 9]



o] w|71EA| Felate] & 5 Y}

— wtobel] WAE T mEA|A7) AR ChE
thd, o alelde Al EE AAds Bu
R R e

— A RA}e)e] Abs @] 2]abo] g agent
(HAE e Al A FAd S 2
= %‘—%'— o] A Frhg W3he WAleR
&8 = Uk

o A ﬂﬂ* ol WAz} FolAE AR-He

ml Fiel dste] ubalgo® w4l

=gl B 5 gk

[
g

31.1 AI2 olof
CWB>} 2&&be 94 glo]= 2% Milner
2] CCS[3]o} vk Fa, of7|e) A2k 54
& Hrlgr Ae g TCCSeF SCCS7F slef[4].
ool thated Aujn 55t et
TCCS : Timed-CCSE w574 =], A
A, zelar g deAe} okgk dellat F
71 Mge = Fgata glev] Ak =9
A7a, e Feeof qvla slAlseld. E A
7t2h BAR action(e]E &9 delay}2 A|7b
Ade] 24l action(dE 4 AR el
Azt BejEe] R Al=Esic). ARde]
Y= actionS2 x4 el Ao g 7pAE
SCCS : =2 A ~5& 7]E=el actiong2]
ekl Actela] TAE actionE¢ H|ZHAF
Qo Pel) APsal, B9 Age =

e b L

ZA)2Sel olat wWd A Bdaake] 2|

slgkel WAeh. W GAE sk £

2 faEe 7 Frd sht e actlon-—- Z

shAl Holleh zeja A Fele] glof. F7)

nlo}h 2z} = 24|~ A thE actiond THFE

% AFF DT Qeh 29 oulEe
g o] AA o] Al

3.1.2 &9l BT
CWBL: CWB# daVincighe
5o} ek,

7% 74

CWB : A} 84s} 45242 alE Alngo

%, AbgA ot Aol tiste] 9AAE A
¢+ glen) mRAse fudl e 24
3E

= Z A|~Fo] A2 equivalenceF o)F+=7)

Mo

QAL AsE e AN Y =FE T

ghald] & 4 oleh, GUI(Graphical User In-
terlace) & 11]—‘—5]2] o o, emacss ARLEH
o] daVincis} AZAA2 F e @ 7}=] 7t
18l Al4-ara) Fol = ;q]J_q}o 2= a)c}

daVinci : CWBE §s}e] 753 mq e
P CWBSL AR 48T % alek
CWBe) A BA= agente] tElo] CWBE =)
g A wels EG% 5 sded,
daVinci= 278 gl o 2 wko]l o] A&
Sejze vheld 4 gt

313 o A

Bull32}= agent2} Specelebi= agentd
HEF = T agentrle]el] equivalencer}
APsteAZ Bats) R AL bl Ao
t}. agent Buff3: @7} 32 w4 & vlepbd o,

o

(b Lalldle/bll
elje#)s [ed)

1

Lau

(Callle/70b Celt)
Jefu, dfble2)™ [rd]

lRu a

¥

(Ch Conl 3 e b ]| bCally

{Celll /b JICel e L, /17|

(b Cell)Ldfa ] () besa, dfblie2) ™ lodl
‘b o Loy

(Cell| o/b [|Cell] e /u, dFbd) ((hCel)[ e/ HCalllels, efb |
Cell[d/a]) le,d) ChCell}] dfaller]

:I\ - I.1lu \

(0 Celli [/ 1(CellLe /. dfh]l (Call[e/b]ICh CeMesa, deb ]l
Cellld/a]ddo.d} Ch Cal)[eraiderl)
tau / h ] a
tLellle/m]leh CofliLe/a, dAL]| L ¢'b Coll} /b IV Celli[ wra, bk
Cellld/al s fed) L Cell}] dfa 13 (o)
) fau b

{0'h CellyLe/b ) Cell e fa, dfD
CellldfaT) ~{rd)

tau

T2 1 daVinciE 083510 LIEE Agent Buffie
2 MojT



8§ 1996 B A= 1490 =85

azhel Cellg dzatod 'd }‘”E} Buff3 ]
HAls =27) 39 eiwe] FE7) A oW
o] Fo] 7 =2 el Z;]O]U:], Spec2 =17
32 w7zt QA Favalof sh=A L 484

Q) 7ol A& alolck. hgel Zalo] 4] Spec

£ Buff3¢] &o4 faslr|os Bk 2
Z 9% HoJFck= ohservational equivalence
F olF2 U= AL o= aleh 45 Buffae)
el Al2~gS 7489 Specd) e £79)
= @ AelEke AL A e Ak

27 1) 4& agent Buff3r} :ﬂo] st A
B2 3tel o] A2 daVina= AALE) o]
viebdl el

Edmburgh Concurrency Workbench, version 7.
Oalpha3,
Tue Sep 20 20 © 42 : 57 BST 1994
(1) Command : agent Cell=a."b.Cell;
(2} Cammand : agent CO=Cell] ¢/b];
{3) Command : agent C1 = Cell| e/a,d/b];
(4} Command : agenl C2 = Colll d/a];
(9} Command - agenl  Buil3={C0|C1|C2) ™~
{e,d);
(6) Command : agenl Spec = a.Spec’;

(7) Command : agenl Spee’ ="h.Spec 4 a.

Spec”;

(8) Command ! agent Spoe”="b.Spec’ +a. b
Spac”;

{9) Command : eq (Buff3, Spee);

{8a) true

{10) Command . quit;
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T2l 6 leaking gas burner2| L E0jE}

— — leaking gas burnaer

vars .

X, — — lime spent 1n current location
v clock; — — tolal elapsed time
L > slopwalch;, —— leakage lime

aulomaton gas_burner
synclabs | ;
mitally leakng & L =0 & x = 0 & v=0;
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loc leaking @ while x> =0 & y>=0 & 1>=0 & x <=1 4. 1 9] = =
wait {dt=1} ' R‘i—l ;L =
when True do {x' = 0} golo not—leakmg:

ol = RN Ax) e a1 A o)l A
loc not_leakmg @ while x>=0 & y>=0 & 1> =0 wai I Y"ioﬂ/ql— {?ZL} é/{ﬂﬂ SHEEH T o =
{at=0j AZE Alz~wlol] A3 my-Fel disle] sdeln

when x>=30 do {x’ = 0} golo leaking; ofch, BE Azl Alawle] Bxla)l A)zd Alz
end T 5] 1= o ¥l o= :
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var init_reg, Tmal reg, b_reachable, {_reachable : rogion; N 3]0 oL g Sl
o = )! 2 Fl2=st o
inil-rez | = loc[gas_bhurner] = leakmg & x=0 &L=0 A7k B R )‘]'%'5}11 el ’r‘]-}:tn = 7] =5 C
& y=0; 2AL FYs ARA wge olBg A >
final-reg = y>=00 & ¢ >= 1/20 y; al ofef] B Aofla= A7) Azle FHEF
— — forward reachabihly does not terminate P = u
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—— {f reachable . = rtrach [(orward from  nii_reg T ui ] _tjl;;“_ o i: ':]"‘ /Jﬂq = LLT_ ]
endreach; _,_*‘;EQ o]] M Z0E AHEE e sle —T'1—:__‘°ﬂ
b_reachable : = vreach backward from [nal_reg i5}ed elo} Eoj,
ondreach;

1 emply(b_reachahle & ind._reg)

then prmis "Non-lealing duralion requiremenl salis-
Tad”
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Upsala University
Mqlhm-19%2 Compulational  Logic, { variant of Pure Lisp Yos — No C
Inc.
ProofPower {CL Secure Systems HOL, 2 Yos — No A
PVS SRI Computer Science | typed high-order logic Yes | Yes Mo A
Lahoratory
SPIN ATE&T Bell Labs PROMELA | No Yes # Mo A—
StateTime Dept. of C3. timed-transition madel | Yes | Yes Yes C4
York Univ,
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DisCa mdusiral application within the ESSL/FOCUS project
FDR Used to develop and verily communications hardware al Inmos
Isabelle usad to reason about funclional programs written i Miranda.
'_JT’XCK A software conlrol system of an hydro power plant, Formal Verification of Safety
Properties of a Railway Signailling Control Sysiem
LOTOS Taclbox | Specification of O8I protorcl
Ngthm-1992 used t¢ check proofs of over 16,000 theorems from many areas of number theory.

proof theory, and computer science,

ProofPower to formally verify their SWORD mulii-lovel securce relational database management
system
PVS microprocesser for aircraft flight-conlral, diagnosis and schedulmg algorithms {or

fault-tolerant architectures, requirement speetfication for the Jei-Select, funclion of
the Space Shutlle flighl-conirel systam

2 3 =7E AEsiedl 298 H/wel 5/W i

el g 97

Action Semantics | Sund runmng Sun0S 4.1.x(5.x}, 14Mb Disk Space

B-Mathad [BM/RS 6000 runmning AlX, Sun Sparc running Sun(OS 4.1.X(5.X)
18Mb RAM, 20Mb Disk Space, C compiler

Centaur Sun Spare running SunQA 4.x(5.3), DECstation running Ulirix V4.x,
Silicon Graphics runnmg IRIX 4.x, 32Mb RAM, 57Mb disk space, X11RE or a
compatible version(like OpenWindow 3.3), Le-Lisp(provided) ECLiPSe prolog
{not provided?

DsCo SunSparc running Sun5 4.1 with Open Window3.0, L6Mb RAM, 12Mb disk

FDR SunSparc runmng Sun0S or Solaris 2.x, IBM R5/8000 workstation running ATX
3.2.2, 16Mb Ram, 80Mb Virtual Memory

Isabelle Requires an SML compiler

JACK SunSparc runnming Sun0S 4.1.3(Solaris 2.4)

LOTOS Toolbox Sun 3 and Sun 4 running Sun0S, Hp runnung HP Unix, 16Mb RAM, 35Mb disk

Larch SunSpare running Sun0S, DECslation under Uling, DEC AXP under OSF/1

Mural Full license Tor Smalllalk-80 release 4.1 1s required, Warkstation with 12Mh RAM

MWB SunSparc runming Sun0S 4.1.3{Sclarts 2.4)

Ngthm-1992 Common Ligp on a platform wilh about 8k RAM _‘

PrrotPower SunSpare runmng SUNQOS 4.1.3(Solaris 2.3}, Full licencees must have a heence
also [or the relevant version of the AHI. implementation of Standard ML, known

L as PolyML

PVS SunSpare, 20Mb RAM, 60Mb disk, Unixs and GNU Imacs

SPIN Unix Operatmg System, Tel/Tk 15 needed for XSPIN

StaleTime Qunius Prolog V3.0 or later on any architeclure needed, smalllalk environment

Parcplace Visualworks V1.0 needed
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