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Attribute Graph Grammar for Hichart-Pascal Translator
and Its Inplementation in Prolog

Abstract

Program diagrams are essential to visualize program structures and to realize
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visual programming

tools. Hichart is one of diagram description languages based on tree flowcharts, and can display

control flows and hierarchical structures of programs simultaneously. We have formulated an attribute

graph grammar to translate Pascal programs into Hichart-diagrams, and have developed a translator

based on it in Prolog. The grammar generates Hichart-diagrams for Pascal based on [SO standard, with
size,

syntax rules in a context-free graph grammar, and computes attributes, such as cell’s position

etc. With these attributes, a Hichart browser displays Hichart by using OSF/Motif widgets on X Window.

key words  program diagrams, Hichart, attribute graph grammar, Prolog, syntax analysis, attribute evaluation
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- BtREE 5 = [pascal_program]
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ra— program ] 2
[ pascal_program ] o < identifier >
1 pascal_block ] 3
conter = E"W@HGBP"*“"@)“]
2

up(0) = up(2) + center low(0) = center + low(3)
x(1) = RootX y(1) = TopY + center
x(2) =RootX + MinW + GapX  y(2) = TopY

x(3) = RootX + MinW + GapX y(3) = TopY + 2*center
=0 j2y=1 j(3)=1+nc(2)

w(1) = MinW

h(1) = get_height(['program’,<identifier>])

n(l)=2

str(1) = get_str([’ program’ <identifier>])

line(1,2) = get_line(1,2) line(1,3) = get_line(1,3)
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[type_def part] = < type >__[ type_def_s ] )
0
1
up(0) =up(2) low(0) =low(2) + GapY
x(1) =x(0)  y)=yO
x(2) = x(0) + w(1) + GapX ¥(2) =y(0)

nc(0) = 1 + nc(2)
=i =i +1
w(1) = MinW

h(1) = get_height(["type’])
=15

str(1) = get_str(['type’])
line(1,2) = get_line(1,2)
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[type_def part] =
0 |

up(0)=0 low(0) =0

ne(0) =0
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[ statement_list ]

—

1

[ compound_st ] begin

H

up(0) = up(2) low(0) = low(2)
x(1) = x(0) y(1) =y(0)
x(2) = x(0) + w(1) + GapX ¥(2) =y(0)

nc(0) =1 + nc(2)
M=jO j(2)=1+j0)
w(1) = MinW

h(1) = get_height(['begin’])
n(1)=10

str(1) = get_str(['begin’])
line(1,2) = get_line(1,2)
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@ if then else X

T [ statement ]

if < expr >
: 1 ‘F: :[sla.tement]

center = [:low(Z) + GapY + up(3) + j
2

up(0) = up(2) + center
x(1) =x(0)

x(2) =x(0) + w(1) + GapX
x(3) =x(0) + w(1) + GapX
nc(0) =1 +nc(2) + ne(3)
=50 j2)=1+j0) j(3)=1+j(0)+nc(2)
w(1) = MinW

h(1) = get_height(["if",<expr>])
n(l)=12

str(1) = get_stro(["if’ .<expr>T)
cd2)y=T

line(1,2) = get_line(1,2)
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fif_st] n=
0

low(0) = center + low(2)
y(1) =y(0)
¥(2) = y(0) - center
¥(3) = y(0) + centerup(2)

cl3)=F
line(1,3) = get_line(1,3)
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[ assign_st ] = | <variable > := <expr>
0

up(0)=0
x(1) =x(0)
nc(0)=1
=i

1

low(0) = h(1)
y(1)=y(0)

w(l) = get_width({<variable>,’ :=’,<expr>])

h(1) = MinH
n(1)=1

str(1) = get_str([<variable>,’ := ’,.<expr>])
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(1) RsRes

/ /
/* pascal _program{main) %/
/ /

pascal_program(File, [ program’, 1,” (" {T1,P) :-

identifier (1),

concat ([" program °, 1], Atom1),
assertz(pre_defined_id(1)),

'

/*

¥/
hichart cell _gapX(GapX),
hichart cell_gapY(GapY),
hichart cell TopY(TopY),
hichart_cell_RootX(RootX),

Nl =2,

get_cell size(not_leaf, N1, Atoml, W1, H1, Stri),
Center = (Low2+GapY+Up3+1)//2,
X1 = RootX,

Y1 = TopY + Center,

X2 = RootX + W1 + Gap¥,

Y2 = Topy,

X3 = RootX + W1 + GapX,
Y3 = TopY + 2#Center,
=0,

J2 =1,

I3 =1 4 Nez,

/%
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IVEL—SANTE, BHET—7 bE5LEE

FTEBRENRDSE. £ZTERKIS VA V—F T3,
Hichart O&FENVT—5 2RO L 5 i Prolog

DEEUTHEEERR L.
hichart_code(id(File, J), cel1(N), location(X, V),

size(V, H), [Parent, ChildList, Up, Low],
[1abel (L), cond(C), string(STR) 1.

¥

param(File, " CIT], [":” IR, PPARAM,
[_Up2, Low2, X2, Y2, J2, Ne2]. 7P),
pascal_block(File, R, [". ], PRLOCK,
[Up3, _Low3, X3, Y3, J3, N3], 7B),
get line{[id(File, J1), location(X1, Y1), size(¥1, 1)1,
[ZP. ZB]. Connect1),
PID = [id(File, J1), cel1(N1), location(X1, Y1), size (W1, H1),
connect (Connect 1), celList([string(Str1)])1.
append (P1D, [PPARAMIPBLOCK], P).

K3.1 BAtAEL S O

(2) if then else X

/

/%

if_st */

if_st(File, ["if" IT], Ts, P, [Up0, Low0, X0, YO, JO, Nc03, Z) :-

i, BIVERIVOERBT— 7 EROES I "
FH LU/
connect_code(id(File, J1), id(File, J2), Linedata). /4

7272U, Linedata it [[x1,y1], [x2,¥2],..1®
YR MEETHY, xi, V3B L EEEIES
B X BEY BEEF-5TH 5.

split_list(’ then',T,T1,T2),
expression(Tt, {], PEXPR),

concat([" if *, PEXPR], Atom1),

statement (File, T2, R, PT, [Up2, Low2, X2, Y2, J2, Nc2], 2T),

%/
N1 =12,
get_cell_size(not_leaf, N1, Atoml, W1, Hi, Str1),
Cl2 = 'T:°,

*/

PT = [IDT, CELLT, LOCATIONT, SIZET. cel lList (LISTT) {RPT],
PT2 = [IDT, CELLT, LOCATIONT, S1ZET,
cellList([cond(C12) [LISTT]) IRPT],

Vailiizt it 2z res)
if then else
FRbk bR Rk RE R/
R = {"else’ [RELSE],



/% ¥/
hichart_cell_gapX(GapX),
hichart_cell_gapY (GapY),

Center = (Low2+GapY+Up3+1)//2,
Up0 = Up2+Center,

Low0 = Center+Low3,

X1 = Xo,

Y1 = Y0,

X2 = X0+W1+GapX,

Y2 = Y0-Center,

X3 = X0+W1+GapX,

Y3 = Y0+Center,

NcO = 1+Nc2+Ne3,

=0,
J2 = Jo+1,
J3 = JO+1+Ne2
Cl3 = "F:",
/¥ 2/

statement (File, RELSE, Ts, PF,
[Up3, Lows, X3, Y3, 13, Ne3], ZF),

PF = [IDF, CELLF, LOCATIONF, SIZEF, cellList (LISTF) |RPF],
PF2 = [IDF, CELLF, LOCATIONF, S1ZEF,
celllist([cond(C13) [LISTFI) IRPF],

2 = [id(File, J1), location(X1, Y1), size(¥1, H1)],
get_line(Z, [ZT, ZF], Connect1),

P = [id(File, J1), cel]l (N1), location(X1, Y1), size(¥1, H1),
connect (Connect1), cellList([string(Str1)1), PT2, PF2].

B43.2 if then else X D@
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program test(output);

tabel 10;
const n = 10;
var i : integer;
wl, w2 : real;
begin
read (w1, w2);

if wl < w2 then
yritein('w2 is bigger’)
else
10: writeln( test’);

for i :=0 tondo

begin
wl == wi % 2.0;
w2 := w2 ¥ 2.5
end;
repeat
i=i+1;
wl := wl * 1.07;
writeln(wl)
until i =n
end.
B4.1 Pascal OV —XF iS5 A
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--— grammatical analyzer_for_pascal
[id(test, 0), cel1(2), location(50,50 + (50 + 25 + (0 + (50 + 25 + 0
F(50 + 25) 4+ 0 40+ O+ (50 +25+0+1)//2) + ((50 +25+
0+1)//2+50+25) +0+0+0+1)//2)+1)//2),size(10
0, 50), connect ([connect_code(id(test, 0), id(test, 1), [[50 + 100,50 +
(50 + 25 + (0 + (50 + 25 + 0 + (50 + 25) + 0 + 0 + (0 + (50 + 25
F041)//2) +((50 +25+0+1) // 2450 +25) +0+0+0
/72 +1) // 2+ 50 // 2], [(50 + 100 + (50 + 100 + 80)) //
+ (50 + 25+ (0 + (504254 0+ (50+25) +0+0+(0+ (5
25+ 0+1) //2) + ((50+25+0+1) //2+50+25) +0+
0+1)//2)+1) //2+50//2],[(50 + 100 + (50 + 1(~ + 80
)) // 2,50 + 50 // 2], [50 + 100 + 80,50 + 50 // 211). connect_code
(id(test, 0), id(test, 1 + 2), [[50 + 100,50 + (50 + 25 + (0 + (50 +
2540+ (50+25) +0+0+ (04 (50+25+0+1)//2) + ((5
+2540+1) //2+50+25) +0+0+0+1) /D +1)//2+
50 // 21, [(50 + 100 + (50 + 100 + 80)) // 2,50 + (50 + 25 + (0 +
(50+ 25 +0+ (50+25) +0+0+(0+ (50+25+0+1)//2)+
((50 +25+0+1) /2+50+25) 4+0+0+0+1)//2+1)/
/2450 // 2], [(50 + 100 + (50 + 100 + 80)) // 2,50 + 2 # ({50 +
25+ (0+ (50 + 2540+ (50 +25) +0+0+ (0'+ (50+25+0+
Y/
+2

1)
, 50
¥
+

o oo+

1) //2) + (50 +25+0+1) //2+450+25) +0+0+0+1
/2 +1)//2) - (50 +25+0+ (50 +25) +0+0+ (0+ (50
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[Parent, [Child_1], [Child_2]]
AT, Parent WS EBIVEHER LTS TAL
2V Child_l & Child 2TH B I N5,
FLROTF—FDEH I

" [A,...,connect(B,C,..),...]
connect EWIHIRBEEELEEE, B & C
WNEIVA EBRTORIPN TS Z EETRT.

0,

4. 2icb TNV OEZELERD B, FIAE
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hichart_code{id(test, 0), cel1(2), location(50, 163), size(100, 50), cel
IList([string([' program test'1)1)) .

hichart_code(id(test, 1), cel1(15), location(230, 50), size (100, 60), ce
11List([string([paran})1)) .

hichart_code(id(test, 2), cel1(1), location(410, 50), size(100, 50), cel
1List([string([output])])) .

hichart_code(id(test, 3), cel1(15), location(230, 125), size(100, 50), ¢
ellList([string([1abel])])) .
hichart_code(id(test, 4), cel1(1), location(410, 125), size(100, 50), ce
HList{{string({'10° D) .

hichart_code(id(test, 5), cel1(15), location(230, 200), size(100, 50), ¢
ellList([string([const])])) .

hichart_code(id(test, 6), cel1(2), location(410, 200}, size(100, 50), ce
1List(string(In1)1)) .

hichart_code(id{test, 7), cel1(1), location{590, 200), size(100, 50), ce
1List({string({" 10" D)D) .

M4.3 ELOHEERE

R

.

G

]

T [eritelmu2 i blgeer?

=

connect_code(id(test, 0), id(test, 1), [[150, 188], [190, 188], [190, 75],
[230,7511) .
connect_code (id(test,
, {230, 1501)) .
connect_code(id(test,
, [230, 22510) .
connect_code(id(test,
, [230,33810) .
connect_code(id(test,
1, {230, 45111) .
connect_code (id(test, 1
10,7511) .
connect_code(id(test, 3), id(test, 4), [[330, 1501, [370, 150, [370, 150]
, [410,15011) .

connect_code(id(test, 5), id(test, 6), [[330, 2251, [370, 225], (370, 225}
. [410,2251D) .

connect_code(id(test, 6), id(test, 7), [[510, 225], {550, 225], [550, 225]
. [590, 22511) .

connect_code(id(test, 8), id(test, 9), [[330, 338], {370, 338], [370, 300])
, (410, 30011) .

B4.4 HERBOFERES

=
=

, id(test, 3), [[150, 1881, {190, 188], [190, 150}

2

, id(test, 5), [[150, 188, [190, 188], [190, 225]

2

, id(test, 8), [[150, 188], [190, 18], [190, 338]

=
=

,id(test. 13), [{150, 188, [190, 1887, [190, 451

=

, id(test, 2), [[330, 751, 370, 751, {370, 75), [4
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