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Trong bal bho ndy nhitng bude khie nhau va nhirng wu didm el k¥ thugt tign x&
i dd dwge chl ra thong qua edl dit ey thd ngdn ngir PADRE, duge thist k& nhlim mé &,
bign doi vd thd hign nhitng lé6p_mgng Petrl khie nbau. O ddy ehing 181 oling chtrng 18 rling
k§ thugt tidn x 1f ndy hodn todn 6 thd 4p dyng duge tran may vi tinh.

1. M& pRuU

Trong [1] an ehing 18 ring PADRE IA ngén ngtr 1jp_trinh thé nghi¢m ¢6 thd diog
dd mo ti, bign ddi va thd hi¢n nhitng 16p mang Petrl khie nhau, ehiing hgn mong Petrl théng
thugng, mang Potrl 06 trong s6 ([2]), mang Perel mdu ([3]), mgng Potrl tan ti/chuydn (1)),
Trong bal bho niy sd trinh bay mot k§ thudt edl dgt ey thd ngon ngtr Padre,

Vol efeh eal diit nay chtng tol nbdim hal mye dich ehinh l1a 16,40 thye hign va
khd nling tragchuy®n. Mye dich thir nhit ¢6 th¥ dgt duge nhé k§ thugt tign x& 1 nhdm
djch t ngon ngt ngudn efip eno sang ngdbn nglt dieh efp ono khée. Vi ngt nghia cla cde
ngon nyfr nguon v dieh thedng dd hidu, nén qua trlnh djch khdng ¢6 nhidu khé khin Am
do ¢6 sy trong duong trie U8p vd ngtt nghla gita ching véi nhau, Shdm ndng cao kha
ning (rao chuydn, chting tol ait chon mol ngdn ngi di dwge cal dgt trén phan loa 16t cd cho
ho mby tinh, dé 1a ngén ngir Pascal, Ludn hudrng tél bai mye dich niy, k¥ thudt tidn x
Il duge dww ra bio gom 4 buéo: () Tgguinh eio bidy didn trong e ehe kidu khée nhau
clng voi nhitng théng tin thfeh hgp A3 ding vd sau, (1) djch toan b chuong trinh viét
bing ngon ng PADRE sang chuong trinh vIét bing ngon nglr PASCAL tuoug duung vd ngir
nghla, (1) tpo siah eao thi tye tign_feh dap ¢uy nhu elu ctia ngudi st dyng (iv) chuydn
nhing thong i ra & che bude trude cho chwony trinh djeh PASCAL dd hodn thanh qua
trinh djch Tdt nhicn, (hiét k& by tidn x& Iy phis buo gdm tdl eit nhitng thudt toén ehinh
quen biét trong qua trinh djoh ([5)] nhe phan eh (r vyng va ot phép, phan tieh ngt
nghla, phathign 18i,... chi 06 didu la mit déitugng dwge tyo sinh dudi deng ngdn ngir ¢ip cuo

Bil bio chin 1am 8 phin. Trong phiin 158 nhite lgl mot vdl efu_trde c¢o bin clia ngon
ngtt PADRE, phln 2 mo (& k§ thudt cdi dgl, cdn (rong phitn 8 chtng tol sd chitng td rang
k§ thugt udy hoan todn ed thd ding eho mdy vi tinh,

2. SO LULQE bOI NET VI8 NGON NG{* PADRE

Trong phiin tém &1 vd ngon ngd PADRE duge dwa ro sau ddy chiog to6i chl nhie
lai mOt val cdu trdo dign hinh cdn ngdn nglr nhy. Ngoti ra cd tad (im thly md td chyt chd
ctt phip ngdn ngt PADRE trong [1] hay mo t& mé rong eia né trong [6].

DY khite phyo nhirng phien phue khi mo ta, bién ddi vd th& hign che 16p mgng Petri
khte nhau bing cfe ngoén ngit 1dp trinh edp cuo hign 6, chiing 16l AL thidt ké ngén ngt
PADRE duwge trang b} h¢ thong kidu dit Heu va tdp chc chi_thj vi ede cdu l¢nh sau day:
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91, He thdng che kidu dit_lipu
4 u dir i

Ngoal oac kidu dir ligu so ofip chudn nhu CHAR, BOOLEAN, INTEGER, vi midn oot
cho 88 nguyén, ngon ngft PADRE con cé kidu xdy maeng vol cq phip duge thd hign bing
cong thire chulin EBNF ([7]) sau day:

net-id = « NET OF?
[eonst = def ¢ ?]
[type — def ¢ 1]
element — deel ¢ ?
conneciion — ¢lause

« END »

% diy element — deol = ¢ ELEMENT”? glem — {tom I «i» elem = item |
elem — ltem =elem = id I «y» elem = Id ’ ¢!y elem = struct
elem — sirue = ¢ TRANSITION » | ¢ SIMPLE PACE? | «COLORED PLACE OF »

int - subrange - {d
connection = cluuse = « CONNECTION » (rans = conneet [intefave]

l“! » trans = econnect [intevl‘uce”

Trans = conneet oo ¢t phap don gldn nhe sau:

Trans — eonnect = lrans = id « [ »
[in = clause «;»)
[guard = clause « ;»]
[out = clause]
«]»

& day vél mdi en cai cbuydn trans=id:

= in=clause dife t& 18l oft nhitng in— places vi nhtng Llitn ditu kign héw theo efia né.

— guard — clause chi ra nhitng rang bude bd sung ap 18 cde bin ed trong tidn dldu
kidn hode mit ti&p glap ddng b clia né véi ban ngodd,

— out—cluuse dijo td 14t eh nhirng out—places oltiug voi nhitng hu didu kién kém theo,

= [nterface d¥oc td& mit tiép glap vol bén ngoal,

Thay cho vige di shu vao nhitng chi tiét cd phap ey thd 4t duge md th diy di trong
[6]. ehang ta sd xem xél mdt vi dy md (A mang Peirt (dd ohl ra trong [1)),

Vi du 1: Trén hiuh vé 1 mang b'du diln 1ei gidi, trong d6 khong cd cung e ehds
ciin bAl toan dge ghi ¢d aidn ([8]). Sy lien k6t trung 1!ap keéo theo s rang buge quen LISt

I (i) cAc thao the ghl togl trr 1An nhau, (1) cho phép v 1va0 the doe tirang tranh, (il1)
efie thuo tdae doe v ghi log) tryr 1hn nhav,

Hinh 1

& day 1l (twonyg Gog o) 1 v} trl ehita tht cd cds qui trinh Jdyl d& dge (tuung trng ghi),
I (twong &tng e) Ia vj trl ohira t&t ek cde qua trinh doe (twong tng ghi),

ol (trong itng oe) 1a vj tri ohira tft od cho qud telnh dit doe (tuong tag ghi) xony,
xl 1a simple place,
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di (twong tng F1) 1a oAl chuydn bidu didn didm dily
(twrong ng @18m cubl) eda qud trinh dge,

de (rong ttnk fe) Ia odl chuydn bida didn didm diu
(twrong ¢ng didm eudl) oda qué trinh ghi,

RO rdng Ia ching ta dX ¢6 mét mgng mAw, n6 ¢6 thY mo (4 bAuy ngon ngt PADRE
nhur sau

const n=13;
type np=1..n;
rwnel = NET OF
ELEMENT Il, | ol, iey e, oe: GOLORED PLACE
OF np;
x|t SIMPLE PLACE;
dly fl, de) fe: TRANSITION;
CONNECIION
dI[IN x1:(xl > = 1), G inp)e L [j] >=1),
ouT L+ TOL[§]
HEINAGrap e [)] > = 1)
OUT xl: (1 TO XD, ol: (1 TO ol [§])] |
de [IN xlt(xl = pn), folkenp): Cie [k] > 1)
OUT e:(1TO o[k]) |
fo [IN e (kenp):(e[k]) =1);
OUT xlt (n TO x{), oo!(1 10 oe [k])]
END;
Trén co & todn ti aay inang, ta c6 cde thuo tde sau day trén mang:

= Cdo thao the bén trong mang: cde thao (4s nay cho phép thém vao hay logi b
ofic phitn tr olla mang.
= Cdo thao téc lrén cde mgngt nhe hgp 2 mgng blng each hgp nhdt ede phan tir co.

tén gidng nhau, hgp ode myng béing chch hgp nhit efie philn i b tén twong minh holje hep oho
mang biing ceh hgp 2 (4p v] trl,

22 Tgp ohe cfu l¢nh va ¢hi thy
Tdp ndy bao gdm cde olu 19nh va cae chi thj anu day !
2.2.1. Ce odu Wnh va chi thi truyen théng
= Cdu l¢nh gén, duge djnh nghia nhu suu:
Bldn «i = bjdu thire;
= CGAu lgnh ohon cd didu kign dugo mod th uhd cau lynh If

CIF »
guarded = command [« | » guarded - eommnnd,

«Fl»

guarded = command = guard « 1» statemeont - scquonue ;

guard = boolean = expression ;

statemont = sequence = stntoment l“: ¥ slalemonl I

Trong chu Wnh IF, mdl gunrded — command s8 duge kidm tra, Néu guurd twong tng
clin ud ing tht dity edu Ignh statement = sequenoe 82 duge thyo hign,
= CAu lgnh LOOP khong (idn djnh
« LOOP? guaaded command [o: | » guarded cumfnnml[
“POOL»
Trong etu 1¢gnh LOOP, cfo ctu 1¢nh guarded = commund dwge kidm {ra nglu nhicn
Néu guard tuong tng ding thi ddly cau l4nh slalement = sequence AR dwge thyo hign, Cau
1¢nh LOOP chifm ditt thye hign khi 14t od che guards d&u sal, Cau l¢nh IF va LOOP Iy ra
tr [0] véi dol ehit st ddl vd ngi nghla.

— Chi thj vao/ras T&L od e chi th] vao/va eiin ngdn nglr Paseal din dirco glt nguyen
trong ugdn ngt PADRL,
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1.2.9. Nhang chi thl riéng vl mdng

— Phal sinh mot trgng thaf téee thol citn mang, Ghi th) € CREATE ? ¢ not ~var—Iid ¢ ¥
hel = tupe—1id »)? phat sinh mt trang thal tire thoi efin mgng c6 lén net—var—Iid véi kidu
duge diic ti irong net=—type—id.

— Hiy bd mot trgng thai tére thoi eda mgng. Chi thj « DELETE® a(» net—var = {d¢)»
s8¢ hdy bd trang thal tire théi ¢o tén net=var—id va trd lgi phan b nhé bi ohiém,

- Thd hign nghu nhitn mot mang. Chi thj CRANDOMEXEC » «(» net=var=1d <)»
88 kich hogt qua trinh thd hi¢gn nghu nhién m¢t trang thai mgng tire thel net—var~id,
Qua trinh d6 két thao khi tdt cd che c4l chuydn di duwge chuén bj d@ ehdy. Do chon ngiu
nhién, nén mot cal ohuydn ¢6 1hd duge chon nhidu Ian,

—~ Thd hign mot myug o6 wu tidn. Chl thi € PRIORITYEXEC » “(¥ nel—vac —1d ©)”»
s¢ kich hogt qué trinh thd hign mgng trong do che el chuydn dwge chon d? chay tiy thude
vio d) wu tién tweng ddi elia ching.

2.2.8. Che chi th} cho phép xir 1y va thd hitn che mang theo ohd\do h_OLtho;i

= Chi thi
«STEPBYSTEP » «(» net = var = ida)»

cho pbép truy whip dén trgug thal teo thél net -var—Iid vd (go ra nbing khé nitng hol
thogl sau day:

+ Hién chdo danh dfu mang vA ma trgn llén két trén man hinh,
+ 118t ko che vi trl vd/hay hign danh asdch ede caf chuydn elia mgng lén man hinh,
+ hi¢n nhitng cal chuy@n co thd ehay tgi thol didm dang xét 1én man hinh,

+ truy nndp dén mot vj trl hay mol eal chuydn ndo d6 dd thay ddi va/ hofic kidm
tra cho thude tinh ela né.

= Chl thj

« NETSWORK?® af» net-var-ld1 «j» « net-var-1d2 «J» tgo vn nhirng thao the trén hal trgng
thal tere théi @uge dje tA nhe tham 88 nhu sau:

<+ hop nhit bai vj tef hay hai el chuydn,

+ hgp nht nhitng phitn (& e¢6 tén gidng nhau,

+ hop nhdt hai tgp vi tri ([10])

3, CAl DAT NGON NGO PADRE

Quéa trinh cal dat 6 Lhd mo L4 nhd so dd suu

| cHuons TRink AavRE N

U T1EN XU U';va’a‘/quef:‘/}:iiéié} o _ 1

| 8/£G 01N riEG mans] (on 7x PMJ}(M ruime o | 1oy VPE’}% FADRE |

[ : CHUGNG TRINH PASCAL . -
[ wa” adi*rc/,a'f) |"‘

Ta ¢ thd phan nhd qua trinh edi Al thinh 2 bude, & bude diw mod td qui trinh djch
pbla khal bho blng ngén ngtt PADRE vA & bude hai mo 14 qua teinh djeh phitn 1énh.

8.1 Dich phila khal bho

Djeh nhitng kidu dir Hou chuitn nguyén thiy nhw ehur, hoolean, Integer, midn con sé
nguytn khong c6 khé khitn gl 1on 1&m la do sy twong ty vd e phip gitta Pascul va Padre,

Nhung djeh Kkidu dit U¢u ady mgng loi 460 1éi phii phan tich sAu sfe nhitng md tA
kidu mgng A2 phat sinh A9ngnhitng bidu didn (rong clin myng, B 6 thd st dyng dwge nhitng
mang lén, t&t ¢d nhitng bidu didn trong @wge 190 ra 68 lwu trlt & bo nhé ngodl.
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Vol mdl mé td kidu maug, bo dich s8 teo sinh bidu didn trang trong wng, mot dd thi it
nhidu phire typ trong dé tit od nhitng thény tin thich hgp d8 sir dung v& snu ching hgn nhor
edc 11&n didu kién, guard, hiu didu kin, cho miit ti€p glap vaéi bén ngodi, Mirwo thay Ad1
mot céeh phd hgp vi lwu giir lpl nguyén ven,

V&I mdl thuo the bén trong mong hay gitra ofhe mgng vé! nhau, trong thw vién cda
ngon ngir PADRE ¢4 mét thupt tofn twong wng AR dwge thé nghi¢m t6t. Do vy the vien
By phdil gdm {t nhdt mét ho cae thudt todn thao thc trén dd thj nhu:

= Thuft tofn duydt @d th] chilng hgn A2 phat sinh nhitng ti¥n @1du ki¢n hay hju d1du
kidn oho mdi cal chuydn.

~= Thudt to4n sno chép A0 thj d@ phit sinh mét thd hi¢n tire thél clin mgng,

= Thuft todn hgp nhéit 43 th] dd thd hién che phép két hgp che mgng lgl vél nhau.

= Thuft tofn thu don b nh# khi e6 médt trang thal téro thel cla mét mgng ndo 46
b] hiy bé.

3.2 Djch phiin 1énh

Néi ehung qué trinh dj:h philn 1¢nh khong ed gt khd khan iim, ahinh 1& do e6 sy trong
@wong trye tidp v& nglt nghia glitr cho effu trde didu khidn trong ede ngdn ngtt Pascal va
Padro, Co 13 chi trir ede adu L@nh guarded-command v cie ehl thi thd hign va xi& 1y mgng.

Dich cau l¢nh guarded-command

= CAu 1¢nh IF. CAu 1¢nh IF viét béing ngén ngit PADRE

IF guard = 1: statement — sequence 1 l
guard - 2 snlalement = scqnence 2|
gunrd =k statement = soquence =k |

Fl

dwge djch thanh dity eie cau I¢nh Pascal sou

if T(guard=1) then begin T(stalement=sequencne=1'end
if T'(guard —2) then begin T(statement -sequence = 2)end .

[ R}

if T(guned ==k) then begin Tisluloment = sequence—Kklend ;
& day T(A) 14 két qud djeh clia A

=~ GAu Ynh LOOP
CAu l§nh LOOP trong ngon ngir PADRE
LOOP guard=11: stalement =-sequeco—1 |

guard = k! stalement = sequenee =k |
POOL
duge djeh thanh diy cice chu 1énh PASCAL sau;
Joo= 0y
repeal ease | of
0: hegin end
Lo df 1 (guard = 1) Lhen begin 'U(stntement—sequence 1) end;
9uif Tlgunrd=2) then bagln T(slatement =sequene =2 end:
k:tf T'(guard = k) hen begin T(stalemenl —scquence—k) énd ;
end Icaue,:
jt = alea (generator, k)i
until not (T(guard=1) or.., or T(guard—k)).
Trong so dd djeh ndy, oo ché khéng tidn djnh trong cdu 1¢gnh LOOP duve thd hién thong
qua chon nglu nhien dd thye hign cde chu 1¢nh guarded = commund, Khi s& dyng k¥ thugl
phin tich ¢t phap xem trude 1 ky hidu, do 86 che eftu l¢nh khong biet duge (rude khi vho
cfu l¢nh, ndn ad cd thd ap dung dige nd trong qua trinh djeh, ching o1 di cho vao mét
cdu l¢nh cdm?
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Ot begln end:

Dieh ofc chi thi @it I vi th¥ hign mgng.
Qua trinh djch che chl thi va teang thal tée thel vi hiy bd cde mang rét I8 ding vi
md1 cbi thf tvong ttng vél mot thudt todn trong the vién, ehling han:
— oh! thj phat sinh trang thal tiéa thél mang 88 kich hoat thudt todn sao chép do 1hj,
-~ ohi thj loal bé mang s@ kich hogt thuftl tedn thu don bd nhe.
Mat khée, qua trinh dieh cde oo cfu thd hi¢gn mang khae nhau ddi hdi 2 thit tye eo ban. Thi
tye ddu tién thd hign sy chay eda cal chuydn t duge mbd (4 bai: '
firlng = a = transitlon-t

D lnéu t khéng o6 mét vji tri in—place nio thi dity ctn inh Paseal swu ddy s& dwge phit
sinh:

€IF? [guard-of =t ¢ AND®] preconditlon=of =1 ¢« THEN »
¢ BEGIN ® [interface—activation ® 3]

mark—oonsuming —sequence ¥ »
mark — edding—sequence ? ; ®

¢ END»
it lnéu t a6 {1 nhit mdt vi trl in—place duwgo 16 mau thl ddy chn J¢nh sau diy dirge phit
sinh trong dé cde tham 86 x,.., W ld mau ola v] tef In—=place cla t.
Khl @6 thugt toan thd hign e8 thye hign tim ki#m 1€t ed cae khd niing dd kidm tra gla e
chan 1y ofia tidm @idu kign va guard ofia t|

xtj—aler (generator, max—of=1typo--of-x);

x: =xt

wtt =alon (generator, max—of =type=~of - w):

My =t}

repeat x1=x mod max—of -type=of - x+1;

repeat wi=w mod max—uf—lype—of—wil;
if [guard=—of=t ¢ AND?| preconditinn = af —t
then begln done: = true;

[intdface —aotivation ;)

mark —eonsuming —sequence :

mark —adding —sequence ;
end
unfil (w =mt) or done:

until (x =x1) or done;
Thid tye thee hai thd hign mét danh shch cde cal ehuy@n mi p 1rd téi:
{ ThY hign danh stch p)
While p < > nll do
begin t:= transition-—polnted=by —p:
firing—n=transition=t;
p: = transition—following—p:
end ;
Vél hal (hit tye ndy, cde chi thi khéde d& ddng dieh sang nghn ngit PASCAT, ebiing hgn
=~ Chi thj RANDOMEXEC dwge djeh thinh
R: =,
repeal t: = choise (T):
firving=of—1;
unttt 1 =13
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O day T 18 tdp che edl chuydn trong maag, R 1A tip hidn thoi nhivng odl chuydn dwge chon
ngdu nhién, vi chon mot Thufit todn ehon ngliu nhién ndo @6
==Chi thj PRIORITYEXEC duge djch thanh:

Pheit sinh danh stieh p ede cal chuy®n tiy thude vio dd wu tidn clia ching;
Th¥ hi¢n danh sedh p

Vige djeh che chi th] STEPBYSTEFP va NETSWOK chl ciitn d8n efc eco ché Ait ehl ra & teén,

1, KET LUAN

Hai mye dich dwge dua ra & trén khi edl dit ngébn nglt PADRE nhd k$ thugt 11an xi&
1y dit dat dwge:

= Tde 40 thye hign: Bo tign x& Iy Al dwgo vi€t xong vi hidn nay dang hogt done trén
h¢ théng “TULTICS, Vige edd &t no dM hdi niing suflt trong 17 thang ngid! véi khodng 10, 000
dang lénh PASCAL.

= Khit niing trao_chny®n:Vigo chuydn h¢ théng sang h may VAX/UNIX dang duwge
Hén haub, qui telnh d6 duong nhe khong e6 mot ehdt khé khiin gi va ho théng siip 141 sd
hoat ddng.
Vdn bin chirsng trinh hign nay clin DY tidn xtv 1y e6 thd ghla nhwr sau:

=127 K bytes cho mil ngudn viét biing PASCAL.,

=138 K bytes oho thw vign ella nghn ngtt PADRE vi€l biing PASCAL,

=232 K bytes eho mil dieh sau khi Lin két,

. Vi vay k¥ thudt cai @4t ndy hodn todn phi hgp cho phiin 16n mdy vl tinh hign dang
air dyng.

Nhan ngay 15-2-1987
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ABSTRACT
ON THIEE PAURE'S IMPLEMENTATION BY PREPROCESSOR TECIINIQUE
Differont steps and advantages of preprocessor teehnlque are shown in this paper by
way ol a coierele Implemeniation of Padre, a programming language, especially designed

for describing, transfor ning and interpreting varlous classe of Petrl nets, We also
show that the technique is perfectly applicable on mierocomputers,
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