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2.1 Hierarchical Diagram
i for Program Flowchart
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n
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d
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begin
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teln(n,a,b)
| | h (n-1,c,b,a)
| | begin | hanoi(sllAl’lBI’ICI)

A Hichart program flowchart (Tower of Hanoi ).



Program Specification Forms

| 2.2 Tabular Diagrams for
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3. An Attribute Graph Grammar
* for Hierarchical Diagrams




Attribute Context-sensitive NCE
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Attribute Context-free NCE Graph

Grammar

Production with attribute
rules:
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%(1) = x(0}
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B Grammar 3.1 HCGG

HCGG (HiChart Graph Grammar ) is an
attribute context-free NCE graph grammar
for hierarchical diagrams in Hichart such as :

— Production Example of HCGG

if statement (1)
Production
[if _statement] 0

: [statament] "if"
S r <Boolean_
Lo o ion>
[ if_statament lE' =— c%}z}lﬁ;l-\:m"v "(;)l(l[e):'l('t'sswn
WA
v F. [statement] |
= Semantic Rules
top(2)=top(0) cl2)="T:"
top(3)=bottom(2)+GapY cl(3)="F:"
x(1)=x(0) id(1)=id(0)
x(2)=x(0)+w(1)+GapX id(2)=id(1)+1
X3)=x(0)+w(1)+GapX id(3)=id(2)+nc(2)
y(0)=(y(2)+y(3))/2 nc(0)=1+nc(2)+nc(3)

bottom(0)=max (bottom(1),bottom(3))

w(1)=MinW
h(1)=get_height(|"if"',<Boolean_expression>,"then"|)
cell(1)=""exclusive_selection"
string(1)=get_str(|"if"',<Boolean_expression>,"then"|)
lines(1)=get_line(1,[2,3])




Features of HCGG
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B Property 3.2
Attribute rules in HCGG are evaluated In
liInear time.




for Tabular Diagrams

i:%.z Attribute Graph Grammars

B Nested Diagram and Its
Corresponding Marked Graph
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BGrammar 4.1 HNGG Nested Diagram

HNGG (Hiform Nested Graph Grammar) Is
an attribute context-free NCE graph
grammar for the nested diagrams such as:

— Production Examples of HNGG

[ head] x(1) = x(0 vty head
_____ O ym = ygo; [ head Ig HEAD [“"":" ]E
iHead hrggs x(2) = x(0) - = - -
: ir in in
‘F in in y(2) = y(O) ll:l'.l' ll:l'n"
width(0) = width(2)
¢ height(0) = height(2)
o head x(1)=x(0) x(2) =x(0)
l rotle  y(1)=y(0) lw head | lw head
st hesd) | ¥(2)=YlOkheight(r) oot | o |
n row - E— "t ..-_n
width(0) " :
hrggtd = max(width(1) ,width(2)) l‘f‘“’
height(0) = height(1)+height(2) root
o [ head ] =x(0)
column lo y(2) = x(0)+width(1)
1) = y(0 2) = y(0 oV oV
R head | y(1)=y(0) y(2)=y(0) head l hcrald ]1
in rlscalar [ Y L:-'.:-Iurnn] scalar
Jn—h'ﬂ width(0) = in 20 in [:
ead . . D= —.-.-Ir
—”> i jov column X Wldth(1 )+W|dth(2) head
! height(0) = K o [ r:{:ulumn] 2
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Features of HNGG

Nested Diagram

GG Type Rewriting | Attribute
Rule Rule
HNGG Context- 280 1248
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Nested Diagram

B Property 4.2
HNGG Is a precedence graph
grammar (see e.g. Franck 1978).



Tessellation Diagram

B Tessellation Diagram and Its
Corresponding Graph
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N Gram maur 43 HTGG Tessellation Diagram

HTGG ( Hiform Tessellation Graph Grammar )

IS an attribute context-sensitive NCE graph

grammar for the tessellation diagrams such as:
— Production Example of HTGG

Cell x(D) = x(C) - Cedl
C_ 4 ¥(D) = y(C) : -
D | h-ov . x(B) = x(C) h-ire E]“
r . = i [
Cell | L35 C ¥(B) = y(C)+height(D) i o Fec
- ¥ P . ! T
5\ e width(C) o A C o ey /‘
Bt = max(width(D) ,width(B)) ne By /ne
L height(C) = height(D)+height(B) B
Cell
D h
Cal Cell
“f'°V‘ X(B) = X(ge”) hrere )
Cell ] c VD) =y(Cel) T o hé-av
h-If hi-If h-If h-If | Call |
h-ov width(Cell) = width(D) Cell [ - h?- ™ C
height(Cell) = height(D) l
h b hi-cos
k
B :ﬂ 5
[Cell] X(D) = X(C) —
c_ | ¥(D) = ¥(C) [Cail|
D " X(B) =x(C) hecrv Fi-crv
[Celll ¥(B) = y(C)+height(D) G o
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B width(C) h-f | -t
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height(C) = height(D)+height(B) . 8
n=H




Features of HTGG

Tessellation Diagram

GG Type Rewriting | Attribute
Rule Rule
HTGG Context- 69 308
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i 5. Diagram Processing System

KEYAKI - CASE2000 Concept
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Screen Concept of HichartED
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Execution Screen in LIVE
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Screen Concept of HiformED
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!'_ 6. Conclusion

System NCE GG System with | System
NCE GG without NCE
GG

HichartED A A

HITS Q Not yet

LIVE Not yet Not yet

> 10100

HiformED i Not yet




Our Project Web Site :

Including detailed description of Graph Grammars

BURL:
http://www.hichart.org/
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