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ABSTRACT

In this paper, we have solved two problems in logic programming language, i.e., the
selection of parallel execution model and the trade off between running efficiency and using
flexibility. We proposed a new comprehension on “Algorithm=Logic+Control”, designed and
implemented a new programming language POLYLOG. In POLYLOG, the concept of meta
control is introduced. The CCS Execution Model is taken to be the internal implied meta
control mechanism, and the Relation Type is taken to be the external explicit meta control
facility. The parallelism analysis is finished at the compilation time.
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Bt H KA THRYFELES POLYLOG. & POLYLOG P, £A1713 7 Ao 24654
A, CCS HATHAMEHARRAGALENIN, XR2LEVAEIIIRB A L84
itk AT WELFS AT A

§1.5] &

BHRAESE-MHAEFIRINES, RICFRWTES T SH T ERER T
PITIIR. S XTBE FIATH R R R B ST R B e R 4 0, 3Rl i
BWEXR 10, EIREMFEERFRSIMTHEARRER, DIHAHES EAH
RAAMEE, —RIUTERENER, R I{TRIGE S RIS ES RS
HITF)E- ' |

AT HE R ERF O, WATFIHE T oHRERN B, 4L Kowalski £HAT Al
gorithm=Logic+Control § RIEM# A Algorithm=Logic+Control=0bject . knowledge+Meta_
knowledge+Controll??, 3%} T POLYLOG &= & 4.

Meta_knowledge 248 R4 /NP B A,
MRk R TE POLYLOG 3R A%
AAA, PERA. ZRLRBBAR—
SER RGN, LEEFEXRM /0 BEHRE,
X, FRPEREITEARFEELES
e, LEEMSEFTEN TS,

POLYLOG 3

POLYLOG # it

Control 44 F 40 I HRHY TER BRI, AR\
& T RAERLEHF, 7 POLYLOG Hiik / \
B4 CCS $iiTHRy [4sle] (b SR 1 ccs: Rl Cos 1L
= RGWTIRE AT TSR R LRGSR o

%} Object_knowledge, 155 H 4145 [E &1

A SERTR IR AL E R R F AT IR AT A RURBOIFITHERY COS 1.
POLYLOG RELH Prolog 5, HAMRFHME 1 Fimx.

§ 2. ccs MBMIFITIITRN

2.1 CCS B A Rk

CCs BALZELMFIEE CCS NPT ey 5T TR (4 AR D T HE
HEZbgn@if, kT HTRTRRERER. TR FaNE LRI T

XE, RITEH 4] PicS (®F4HH R: -Ry, - Ra).

RER, . R; TR X BIEMSEHN RR;), X N R 4 R; .

HTFXFEHN /O BERHE, WFHP Ry, R, KEEEBCRER R, A
TR ) B B3R FhAE.

R; Ky CCS i, MR EWREMTHMEZ—:
1. IM(R;} =0
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2. IM(R;) > 1

3. IM(R,) = 1, HFFFE (R.,Ri), OM(R,) > 1, HF#E k 75 ¢ (Re,R), length(Rk)=Max{
length(R;)|(Re,R;)}, Re #E% Ry fENRAE CCS THYFH R

R; J§ CCS %ﬁ WMREWEM T REFZ—:

1) OM(R;) =
2. OM(R;) = 1, BH (Ri, Ry), (B IM(Ry) > 1.
EiRke X
0, if OM(R:)=
length(&)_{ Max{(length(R)|(R:, Re)} +1, i OM(R:) <> 0

2.2 {EIMBRISNE

Hik 2 -1 /HMERN CCS Ifxitik, BB COS.

ik 2 -2 Al BRI TR KRR MR ETE CCs.

ik 2 — 1 HBARE A length, MRRAT ) EREHERRLEIHEK CCs.

ALGORITHM 2 — 1: FindCCS (G, Start, CCS);
Input: topol graph G(VSet, ESet);

Start<< —V
Output: a CCS begineing with Start.

‘BEGIN
Path: =[Start];
PathList: =[Path];
SegmentSet: =

While PathList <>>[ ]Jdo
begin
Path: =CAR{PathList];
PathList: =CDR[PathList);
assurne Path=[V,,---,V}];
SuccSet: ={V[IM(V)=1 && VEVSet && (Vy, V) € ESet };
J* i IM(V)=0 or IM(V)}>>1, then V is certainly a start node */
if SuccSet=¢ then SegmeniSet: = SegmentSetU{Path}
else For V € SuccSet do
begin
NewPath: =[V, Vp, «+ -, V1};
PathList: =append(PathLiat, [NewPath]);
end; 7
end;
take a Segment € SegmentSet where Segment has the maximum length;
produce the path CCS according to Segment and Eset;
END;

ALGORITHM 2 — 2 CCSSet(G, CCSSet);
Input: topol graph G(VSet, ESet);
Output: all CCS in G (CCSSet).
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BEGIN
StartSet: ={V[IM(V)=0};
CCSSet: =¢;
While StartSet<> ¢ do
begin
take Start in StartSet;
StartSet: = StartSet — Start;
call FindCCS(G, Start, CCS);
CCSSet: =CCSSetU{CCS};
NewStart: ={V| < (W, V) EESet && WECCS && V¢ any CCS in CCSSet };
[*IM(V)>=1%/
StartSet > =StartSet NewStart;
end;
END;

M CCSSet &k, RATITLIMIEE S THIFIL CCS 4 My CCS FHThhE.

§ 3. POLYLOG {&§F

3.1 POLYLOG & E RETTEBHILE

bR P HTRERAWH S, £ POLYLOG #, {HRHE T HaEkA
A TCER NN, A TFRERIETTEN &5, POLYLOG $5— A= imEx
RAA.

M 3-1: % R EA o MBEHER (020), BISEEA O RE—HA ()
g (o), B4 R @ o MY /0 REMFAAGHRGREHA R HER, EH
POLY(R), RFHE N TEHRN R H—MEZX.

EX 8-2: & d; - d, BT EARRBFF], POLY, BT REAIBEME o iy
£, B4 (di,---,da)POLY, FF—PRRHA. 7 [POLY,|=0 5 1, MFREHBE—x
RPA,; F |POLY,| > 1, MHEHBEXRRA.

¥ R(dy,- - ,da)POLY, H—PR R

®I 3-3: ERME TP, ﬁz%%gﬁﬁﬁﬁx%ﬁﬁ%gmﬁm%ﬁ H
BEHAIMAESE.

FEbriEHS, TH? BF -ASRFANERIMO ﬁﬁ’lﬁ“&, mG 6?7 M
POLY={(i, i,1), (i, i, 0)}. -

8.2 —MAIF
AR POLYLOG SCEAREMRITE, XEMUSE TR
Types

list=integer™
list..of _list=list*

Relations
append(list, list, list) (i,i,0) (i, 0,10)
alilist(list .. of _ list, list) (i, o)

Clauses
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append([ },,,)-
append((X|L1], L2, [X|L]): -append(L1, L2, L).

alllist([ §,[ 1)

alllist([L], L).

alltist{[L1, L2{LL], Lout): -
(i, i, o) append(L1, L2, L3),
alllist([L3|LL], Lout).

§ 4. POLYLOG B EHEFMNIEITS5ECH

POLYLOG W45 F/LA : 1 % POLYLOG B #fTIEES T 2. A
TEREHEMALEE; 3. A POLYLOG BFMIHTH T, 4 K CCS $iTH
BT fARS. ACE SRR AAIAYE LT K POLYLOG FAIH HATHMT-

4.1 XRABNE N R

7E POLYLOG R, XMEZHER R, BTN POLY 14k R WFFAAR 1/0 B,
FAHRE TR RBESMUREBEXE R, NTEEIENEXRS 1/0 EEH—
mERHE-

FEY 4-1: # FLOWePOLY(R), (FLOW 2 I/0 2% ), 4% FLOW & R iF
BT, MR RGN TFAHE:

L Fa R EEAS R [/0 WIS A MR,

2. RTAEES N FLOW 8 R (AR Z SN MEMEA XA R, FERSE FLOW,,
FLOW; & R; MARIES. :

# FLOW 2 R #JARUES, Rc RFLOW] 2§ R ERE—EXE.

FEMLTE UYL,  POLYLOG 4id4EM—(E 8-

RelationTab

Name | parm type list | min set of flows | Set of valid flows | Set of invalid flows
R TypeL POLY VF NVF

HP LSS (VF) REEABUEES (NVF) BERFHFHITIES TR S,

4.2 POLYLOG EFNHiTHIH

B RIFEAT a4 iR T R :

1. REBHERNFEEES, BEARAARHESRRABRESHREA

2. Bt I R AR A MO R B B — e R A -

3. EFAHESERERMEZS, SHELERTHENEFE, ERFEGHRER
PL cCs JgBfrdi EK ., DMEERBERRBER ccs .

P ERELE F s E FahiEt RNERES. —BXNERRNRR, RA
BY —EHRBMAIE, RIVXTHEREABR 1, 2 ZNTE; BFaERE X5
Fl# (REF-DEF Table), giT[18 B R HHEFE, X4 CCS, #HmHEE CCS fFE, 7
R A AP AR |
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F b, B 41BN TRREERERITE.
HHBRITRAT SelectTag Hik, IHHKE PROLOG RYEIMHLF, BIIFHMXE
HIPT A R RER A SR A 6

ALGORITHM 4-1: SelectTag{INFList, RelationTab, DEFList};
Input: INFList=[INF;, - - -, INF,]

where INF; is indefinite flow of ith call in clause,

RelationTable.
Qutput: DEFList=[DEF,, - - -, DEF,,]

where DEF; is definite flow of ith call in clause.

BEGIN
for i:==1 to n do
if INF; is definile
then DEF;:=INF;
else begin
assume R is the ith relation call;
assume INF; is equal to flow set FlowSet;
DEF;:=Flow where Flow € FlowSet
&& Flow € RelationTab[R].POLY
&& Flow € RelationTab[R].NVF;
end;
END:
Hit 42 EG T EBXRANES; Hik 43 K& FLOW 259 R IARES.
ALGORITHM 4-2: DeterminePOLY Program(PQLY Program, RelationTab, MONOProgram);
Input: POLYLOG source program POLY Program;
RelationTab.
Output: MONOProgram (with definite I/0);
RelationTab modified.
BEGIN
ClauseL:=[ J;
For R € POLYProgram do
For Flow € RelationTab[R].POLY do /* Flow is of definite I/O */
DeterminePOLY(R, Flow, RelationTab, ClauseL);
produce MONOProgram;
END;

ALGORITHM 4-3: DeterminePOLY (R, FLOW, RelationTab, ClauseL);
Input: relation R,
Flow is a definite fiow of R;
RelationTab;
ClauseL. /* Clausel is for whole program */
Qutput: check whether Flow is a valid flow or not;
RelationTab medified;
Clausel, modified.
BEGIN
if Flow € RelationTab[R].NVF then return FALSE;

if Flow € RelationTeb[R].VF then return TRUE;
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RelationTab[R). VF:=RelationTab[R]. VFU{FLOW };

if for all clause of R /*assume it is R:-INF; Ry, -+, INF, Ry, .*/ .
there is a definite clause R: -F; R, -~ ,F, Ry, /™ using SelectTag */
which statisfies 1. no conflit about I/O and type in

REF-DEF table of its variables;
2. for all i(1 <= i <=n ), /* recursive call */
DeterminePOLY (Ri, Fi, RelationTab, ClauseL)}=TRUE
then begin
produce all these definite clauses in NewClausel,;
ClauseL:=append(ClauseL, NewClauseL);
produce new relation R’ with R and definite 1/0 Flow;
produce new clauses of R’ with ClanseL;
return TRUE;
end
else begin
RelationTab[R].VF:=RelationTab[R).VF—{ Flow };
RelationTab[R].NVF:=RelationTab[R]. NVFU{Flow};
return FALASE;
end;

END;

AXLXRM /O BSHE, EHRENFR, HRTEBENRTHEHTIFLA
&, BT LETRE 2 #R.

Algorithm=0bject  knowledge + Meta knowledge + Control

o Y L. 1

121 ! -

RSy cos 47 B
|

BRI 1/0 B 75 W 5 H: (6] AABBN MK

% % 3¢ M FERAMLE & BENITESIT

f

T A AT HE BT R s B Bk 36 4 # (0 CCS AR T

I

R (C%mﬁﬁm)

A 2
EWRIES, BITARIRHHLH cos BAMTHFEENE A REN, XK
RBIFE—FSHETRZL—
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