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(1} programfycommand *

(2) command QT {assign [Yvepairs peall | procally ifed [~Yifstats whilecd [whilestat; decicd | > dectstat)

(3} vepair Q1T {v|—vname; e|—expression}

(4] procall IT{id |28 aconp expression® § avarp | Svname* }

(8) ifstat I (test | expressiony thenb,elseb|—command ™ |

(6) whilestar QM {test [Dexpressions body|—command * )

() declstat I {decl | = decalaration ™ | body ~dcommand * }

{8) vnamey 3 (vn =8 s rvl—rvary av|Savar)

() rvaris dibody |—itname; pt|—8)

(20 expressiondd X {char | Charlitercls int|—Intliterals cnlookin.arrayl,arrayh =48,
varval | Sunames feall | funcalls compare.apart | Sepaire; rpart|—sepairs
rezpnlYsepair® y aezpn—Sexrpression™ | ifep Fdifexpny declep | Sdeciexpn)
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(1) funcall 3I{id |28 3 ap | expression® }
(12) epairdaT{e,, e2 | Sexpression)
(13) sepair&IT{id |38 s elDexpression}
(14) ifexpaladl (tests thenbvelseb | dexpression)
(15) declexprin{dect | = declaration; body |Yexpression}
(18) declarationfd I cdect |=dsepairs vdec! | —vardecly dadecl Hdarraydech tdecl |—>£tpaéf|
fdecl | funcdecly pdecl | procdecs ridect|— funcdecl ™ s rpdect|— procdect ™ }
(17) vardecli I lid —8; t\——,\rta'eno; val i‘—)ezpressiom_}
(18) darraydecl I lid Sy t|9tdenos [.h1—Dexpression}
(19) stpairNIT{id 198y ti>tdeno)
(20) funcdecl @I {(id |35 fp | Pstbtriples t|tdenoy decl | —}declaration” ;
body [—dcommand ™y result | Sexpression}
(21) procdecid{id |35 feonp s fvarp |stbiriple* § body | eommand * )
(22) stbtriplefy D{id| 285 t|1tdeno; isarray | Bool}

{23 tdcnaQE (tn |28 rtdo|Istpaire™ | atdo|—atdeno}
(24) atdeno I (¢ —tdeno; 1, hi—Intliteral)
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BN 3.2, synset | program ,command ,vname ,expression declaration,tdenc, funcdecl,

procdecl ,sepair, stpair  stheriple s Bool |8 yCharliteral . Intliteral }

B SUHEYE B TR S SUM B S E XA S, B AR SUR IR B, A R R M L T O R R, SIB L
FRERHERSBELNENBENRI S L. AR EIEXEX A EHEBEE L REEEE L PEE 2
FRtRE R BB XA AR K AR SRR, LW T3 5E XN ERE. B BIFRITEE 2R,
BYEERES —B Ty os AR Seilion B, AR BINHE T 00 ol f4k . R o0 BAPEShEs. 2
BEMHAPEBERSE TREREBEMMA. A TMEEREBSEYRANSTE VLSRR, S MERMRE
BRSNS ER. FUMEHE L hB SRS DSHnaRe, LR AtH —td.

BX 3.5 HEIETHME Lavel ,Label B — MERRPR 1 Z5EA frame—(SD,DD mazch} T ATHEFE Label
LWES.WEY 2€ Loble match(z):SD(z) X DD(X)—=B. 88— Label LEVERFH frame, HEWEHFL
RBE DB Lable LT, X £ € Ladle , D) A {{u0) [RE SD(x) AvE DDz} Amatch(2) (u.v)=1t).

THEES LA SEHE LT LEHE.

(1) Input,OutputfnC* (4) SroreinfyStore X Input
(2) BvaluefboolB+charC+intZ (5) StoreioStore X Input X Output
(3) Storelow-HBralue (6) SiotraceldStoreio—=Storeio®
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B 3 4. elabel & {value, variable, type, lookin, funétion s procedure} , B frame 77 clabel LRIERBH,. D K
Jrome BT B B IR SO0 4, U
SenvironS—b Cconst SD(value) +var SD{wariable)+iype SD(type) +look SDookin) -+
Func SD{function) + proc SD{procedure’)
Denvirona S (const DD (value) +var DD{variable)+type DD (type)+look DD Uookin)+
Junc DD{ function) + proc DD{procedure)) .
Environla S (const D{(value) +var D(variable) -+-type D{type) +look D(lookin)+
Junc D function} + proc D{pracedure))
TET®R EBE LS frame WIS R, BN LT SRE ERF B LT LERE.
(1) Beype=stdtype{BC .Z} +rtypeRivpe+atypeAtypes Riype=5-1Btype; Atype=Btype X wXw
(8) TypelabtypeRrype+itypeBtype
(9) Value=buvalueBuaiue+rvalRvalue+aval Avalue; Rvalue=5-1Valuey Avalue=Value” Xw
(10} Variable = Lacation(w) -+ rvarRvar +avarAvary Rvar=S—+1Variable; Avar=Variable® Xo
W RSB ET L BrypeValuo Rl Variable EXHEHE A FBE UM B - EMNiRF2XR, ENHEHE
PR, ] u*m@.?ﬁﬁﬁﬁﬁ}f X ERFBEERSHHNUFERE FUNSIBECARER. TH, 5549
SDAYE 3. .
Q) SDCvalue) & Type (4) SDUookin) L leoln seof )

A2) SDCvariable ) 3 Type (5) SD(function) &Type " X Biype

(3) SDCtype) & Brype (8) SD(procedure )\ LAType® X Type"®

DD 9 X F

(1) DD(value)pValue (4) DD{lockin}YInput—B

() DD(variable )3V ariable (5) DD/ function) (i Value” — (Store#“*ValueJ_d)_L‘
(3) DD Gype) mStore—~Store X Variable (6) DD{procedure)imValue" XVariable” —+Siotrare |,

RUMBES LREIRERTENM I KSET LNBRENFPHRATH R, B FRYERATHAR
RN, SEHBGEREAFERFEXL. MAKNTIESE. BROUATLTWENERE AN EREY
PP Store™ S MR BRI P RN A AL RE RN ERE. Y HIMEENSE 2 R 2T A F LAt
HERYBEGRER L, AW EEIET A mach B2 X

EY 3.5, 1 LY synset BAB IR RIRBE, bser & | Bool , S, Chartitoral , Intliteral, program), L{Bool) 2B,
LSYAC™ ,L{Charliteral) 5C, L (Untliteral )AAZ y L program} £ (InputStoreio® Y Jt r € beet , I.(x* VAL " &
aetlsynset —bset o Is g cset BB B S HE, frame H Is THERFEH DR frame T BE LOCWMEY X €
et LAz ) daEnviron D(x).

THE LR E T frame BE L R, E L—MREERBY frame’ \HEEX SD'.

(1) SD' (command) L0 (6) SD ( funcdect) S X SD( function)
(2) SD' (vname) aType (7) SD' (procdect Y o8 X SD{procedure)
(3) 8D (eapression Y Tvpe (8) ST (sepairYAS X Type

(4) SO (declaration) LaSenviron (9) SD' (stpair ) .8 Btype

(5) 8D (tdeno) &y Brype Q0) SD (stheriple) fmS X Type

Y r=command ,declaration B, 5D (x* YASD () y BN, SD (z* YA (SD (x))*.

DD B YIT .,

(1) DIY (command) faSiotrace €6 DD’ (funcdec)inS X DD function)
(2) DI (vname) L.Storein—+store™ X Variable) , (D DI (procdect) &8 X DD procedure)

(3) DI (expressiondiaStorein—+Store® KValued, , (8) DD’ (sepair) A5 X (Storein—Store® XValue, )
(4) DI (declaration) A Storein—Store™ X Denvirvon |, (9) DD’ (tpair) @S X DD Gype)

(5) DI (tdeno) & DD (type) ) C10) DI (stbtriple ) b8 X DD (type)

Yy =command ydeclaration B, DD’ (* YADD ()}

% r=tdeno, funcdecl , procdect . sepair, stbtriple B . DD (x* Y (DD ()",
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DD (vname " ) Storein—~store™ +Variable],
DI (expression” ) iyStorein—=Store™ +Value] ;
AFERE, RE L natch’ (@eciaration) BV E XX 0 € 8D (declaration) yo € DIV (declaration)
match' (declararion) (u,v)QY 5i € Storein M —norm{P:, (v(si))) then P, (v(s))= 14
else Py Co(si) )5 s Adom (u)=dom Py (v{si)IIA
Y 2 E dom{ud march( Py (ulx))) (ulx), Py plols)) () i
W5 X SDGDLSD (x) | DD @ADE () 7 w € 3D(x) yvE DD(x) s
match{z a0 v=_] them v=_ else v¥= | Amaich (x)(xz,) fi
AR LATDE R BFRTETFHREASHEHREA 4 ARG L8R, FR L EFBRR—MAW A~
AR E EARARCERPEE . FUETUASEES, AEEREE YR, XPERATEZTBEFY
KIFARFANMBLIER, WARERWRATRESS Ei’?ﬁﬁﬁ_ﬁ*}&& EFRCE B AR L T ERTER
PR S WA L AR A SR, B, 2L L 3 Uk T Seore® 4 BABSE VBT 77, 26 7H S0 o A Bt B 1,31
A Srore” 53R B 0 8 BLH AR T GRE AR RS T RBUH T B 2 B S E (SR B W ST I B EEFF
AR tEEHENERS, ENEAFVTAERTURERR SR AN ST AN AsBHRE TR A
B iy it MR AT Quiput B3, Y Input HX. X RENRERMUT AT E BB ANREY eoleof T X HY.
L danE ik AR BIFEY G Y FREXBENE G E R SA RN, AN BRERS
MM A RAZEEXFEREE TR FETHENRAECERUEGE LR EN N AR SIE RN T LR EN L
FE SRR TR L, §iF L #.
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Semantics of Program Based on Trace Part 1. Trace and Semantic Objects

WANG Yan-bing LU Ru-zhan

(Department of Computer Science Shanghai Jizotong University Shanghai 200030)

Abstract This paper and its sequel present a denctational semantic descriptive method based on trace. The methed
combines characteristics of operational semantics and algebraic semantics, avoids domain theory as the theoretical bz-
sis, and unites static semantic and dynamic semantic description. It is contended that the new method is mare suitable
to be used te deal with real programming language by using it to define semantics of a middle-scale Algol-like madel
language. In this paper, the concept of trace is introduced first, then a model language is given and the corresponding
semantic domains are defined without using recursive domain equations.

Key words Trace, Algol-like languuge, abstract syntax, signature-algebra, semantic domain.
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