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Formalization of Prolog Program Diagrams
on the Basis of an Attribute Graph Grammar

Y OSHIHIRO ADACHIt

Program diagrams visualizing programs or program specifications are very useful in soft-
ware development and education. We have developed an intelligible program diagram called
Logichart for Prolog visualization. Its syntax rules and layout rules are formalized as a
Logichart attribute graph grammar. This grammar is underlain by an NCE graph grammar
whose productions are defined to formalize the graph-syntax rules of Logichart diagrams. Se-
mantic rules attached to the grammar’s productions are defined in such a way that they can
extract the layout information needed to display a Logichart diagram by means of attributes
atttached to the nodes of graphs derived by the grammar. The semantic rules are formalized
so as to get Logichart diagrams of the least area under a specific drawing condition. We have
implemented our Prolog visualization system (called L-VIS) on the basis of the Logichart
attribute graph grammar.
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test(X,Y,Z) :- appendList(X,Y,Z),

write((X,Y,2)),nl.

test(_,_,_) :- write(end),nl.

appendList ([],X,X).

appendList ([X|L1],L2, [X|List]) :~

appendList(L1,L2,List).

2.2 Logichart OB

Logichart B % B4 ClBsT 57200/ — FORES
HeREEIDOLA Ty MillREE LTERT S.

L- ®KE&ER T = (V, B, Lp,width,depth) kitxy ¥
TRNVERORBEERTHY, 22 (V,E) BP2H5KTH
5, 22T, VE/-FDES, By VnEs, £
LCLg  E—{hv} BT oYXV IEETHL. &
8 width : V — R BBRAKTHS. /- F p OKFEHMH
OES% width(p) T&L, /- FOEEWH. ¥/, B
% depth: V — R 3RSBHTHL. /—F p OEHES
MORES % depth(p) TEL, /— FOES &),

L- AEBR T i d 2B L 3 (T)n) 2 E&TH
%. 127 L, 7:{T®/—F} > RxR<Ths. TO
J=Fp i LTRE »n 3/~ FOELDOAY REDHIC
EY. pFEINAOEELY m(p) = (z,y) THRT. *
72, wa(p) & me(p) WEDEREFN 7(p) Dz BIFEL y
FEAE R KT,

n CTHEE Sh7: L- AMEER T O width(T, ), #S
depth(T,n) B X UHEM area(T,7) 2 RO L H KEHT
5.

width(T, 7)) = maz{r(p) + width(p) — 7= (q)
| p&gidTo / — ¥}

depth(T, 7) = maz{r(p) + depth(p) — 7=z(q)
| peglidTm/ —F}

area(T,n) = width(T,7) x depth(T, )

L-ABERD 7 —F s & ¢ 1220 T s b ¢ ~NEDD
SRV DTy IPFETHEE, tids D v FiEw
5. F2, sS EANADPIFTANN ROy UNRFET S

EE, s D h-FHENI . s HE tANEAP) TRV
v EROIy VYD LR EERORSONSANPTFET S
EE tiEsou-Fh kv BRI, s 25t L
FTNNVh EFOLy VTN EEROES O/
HETHES, tdsDh Tl &),

L-AKEERD )~ F s, sDou-Fitt, shbt~Doy
Ty, BEUtENV— /= FET2 L- KEEER O
DAMER» OB SN DABEREZ, s £V—F/—F
LT B v- WAREER—E VS, 2L, s T v- T2 %
WA, s BEE s EV— b/ = FET R - BRI
EREVS, FEZ, s, sD h-Ftt, s PS5 t~D A
IyY, BXUtENV— P/ —FETE L- REEEROR
DAREER > SR SN ABER-E, s *V— )= F
LT 5 h- WOKREERE S, 222U, s 1T h TR
ViAW, s BEA s BV—F /- FL T2 h- BORE
ERTHB., FFIL, TNV A EFOANLY YO%RW) —
FaaAy F/—-Fewn, IV A EFOANLY VD
B)—FET=N /= FEwn),

L- REERTIE, BTNV R 2Dy I 2 AT
2, Iy AROIy DEBEFEICH L )T .
DT L-AEEMD / — FERBEICHT2 L4 77 MK
SERT. 220, o #HEKFHFEAGEHNE, y#$EE
EAATHEIZE TS, $72, GapX & GapY BE
BTHb.

EEBi: /- FthF s D h-FHROEE, m(s) =
Ty (t).
£t By WMt sDo—FHROLE, 71.(s)=m(t).
& By s BTN/ - FOLE, my(s D v- Fif)
> my(s) + depth(s) + GapY'.
ZH Bay: s BNy F/—FDEE, my(s D v-F1i)
> maz{my(t) + depth(t) | t it s © h— BHAEE
o/ — K} + GapY.
EfEBs: s ST—NV/—~FDEE, 7.(sD h- F)
> maz{mz(t) + width(t) | t it s D v— EFHARHHE
Ho/—F} + GapX.
St Bs: s Ny F/—FDEE, 7.(s D h- F)
> 7wz(s) + width(s) + GapX.

3. Logichart B 7 5 7%

Logichart B2 7 7 £k, Logichart @D 7 5 7#
XHUEEF Y7 7R ERT 5 edNCE 79 7 30kI123#ED
WTERL LA uy s ave, BigicEALVAT
v MRGEER BT ) — FOEBELEE T 2 BB,
SHEBR NS, Logichart BT 7 LED / — FI~L
DTVT 7Ry bR 2IRT. Ty IFTNLVOT VT 7
Ny bE, I'=02={ehv} ThHs.

Logichart Ko/ — FEEEDFEHREZBH T 5 72DIKD
EBHEEHE L.
= RSy (RS — FINVERL) ORKEN

o mgy ./ — FO X EBIEZ



I prolog_program test(X,Y.Z)

test(X,Y,2) H appendLisi(X, Y, Z) §

write((X, Y, Z))

testl_, L ) write(end) al

I I:ppcndL\:ﬂ([XVLl]. 12, [XiList) H appendList(L.1, 1.2, Lisi) I

appendList(IXIL1}, L2, (XiList)) I
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Fig. 1 An example of Logichart diagrams
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Fig. 2 The node label alphabets of the Logichart attribute
graph grammar
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[ prolog_program J = "prolog_program" eh goall , ,
1

C=0

BUSROKEAT:

Tx(1) = RootX,

Ty(1) = RootY,

subtree_width(0) = get_width("prolog_program") + GapX + subtree_width(2),
subtree_depth(0) = max(get_depth("prolog_program"), subtree_depth(2)),
Tx(2) = RootX + get_width("prolog_program") + GapX,

Ty{2) = RootY
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Fig. 3 The production and semantic rules for the start label
[prolog.program]
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[goal] ou= {goalll—e’L[goaI] 2

C = {(#.e,1,in), (#e.e,2,0ut), (#hh,1,in), ¢:,hh,2,0ut),
(#,v,v,1,in), (%,v,v,1,out)}

BHAROES2:

T (1) =75 (0),

Ty(1) =7y (0),

subtree_width(0) = subtree_width(1) + GapX -+ subtree_width(2),
subtree_depth(0) = max(subtree_depth(1), subtree_depth(2)),
Tx(2) = Tx(0) + subtree_width(1) + GapX,

Ty (2)=Ty(0)
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Fig. 4 Production and semantic rules for conjunctive goals
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TRAEy a3
[goal] 4= , C={(eeglin), (#eel,0un),
! (#.h,h,1in), (#,h.h,1,0ut),

eV @#,v,v,1,in), (#,v,v,2,0ut)}

[ clause_sequence },

BHROESS:

Tx(1) =70x(0)

Ty (1) =7y(0)

subtree_width(0) = max(get_width(< call_goal >), subtree_width(2))
subtree_depth(0) = get_depth(<call_goal>) + GapY + subtree_depth(2)
Tx(2) =T (1)

Ty(2) =Ty (1) + get_depth(<call_goal>) + GapY
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Fig. 5 Production and semantic rules for goal calling

AR B

[ goal ]0 u= < system_predicate >, L

C = {(#e.e,1,in), (#,e.e,10ut), #hh,1in), #hh1out),
(#,v,v,Lin), (#,v,v,1,0u)}

BB 0ESe:

(D) =Tx(0)
Ty(1) =Ty (0)
subtree_width(0) = get_width(< system_predicate >)
subtree_depth(0) = get_depth(<system_predicate>)
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Fig. 6 Production and semantic rules for a system predicate
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{ clause_sequence ]0 = [ clause i
eV
[ clause_sequence ],
C={(#ee Lin), (v,v,Lin), (#v,v,2,0ut)}
EWIRRIOEST:
(1) = Tx(0)
Ty(1) =Ty (0)
subtree_width(0) = max(subtree_width(1), subtree_width(2))
subtree_depth(0) = subtree_depth(1) + GapY + subtree_depth(2)

Tx(2) =Tx(1)
Ty (2) =Ty (1) + subtree_depth(1) + GapY
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Fig. 7 Production and semantic rules for [clause-sequence] -
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C = {(#e.e lin), (#ee,l0u), Ghv,v,1,in), #v,v,10ut)}

BERRIOESY:
x(1) = 14(0)
Ty(1) =,0)
subtree_width(0) = get_width(<clause_head>) + GapX + subtree_width(2)
subtree_depth(0) = max(get_depth(<clause_head>), subtree_depth(2))
Tx(2) =T, (0) + get_width(<clause_head>) + GapX
Ty(2) =7y (0)
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Fig. 8 Production and semantic rules for [clause]
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C = {(#eelin), (Feelout), Gyv,yv,1in), #vv,1ou)}

BHMROES1:

Tx(1) =Tx (0)
Ty (1) =Ty (0)
subtree_width(0) = get_width(<clause_head>)
subtree_depth(0) = get_depth(<clause_head>)
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Fig. 9 Production and semantic rules for a recursively called
clause
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