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2.1

rogram
anoimain

Hichart

d .
n ’ integer
< param \
é a,b,c ’ char
| | |procedure] | N
anoi
T writeln(n,a,b
begin if
L L | n=
then
begin

hanoi(3,'A",'B','C')

hanoi(n-1,a,c,b)

riteln(n,a,b)

hanoi(n-1,c,b,a)




g

Hiform

( a program
specification
language )

1SO6592
17

Project Coda S
Program Mame Frogram Specification=1 p
Librany Cadea: VarsEon:

Autha Diriginal Releass

Appraver Curréant Helpwae

Prosikam Descriphon

Probilam Supplemantany Infammati on

{Theoregical Principias, Methoos and Ralerances)

Frorlam Sakution
1.Canventons and Tarminalogy 2 Principies and Algorithmes




Project Code: hanoi_main A5
Program Name: procedure hanoi Program Specification-1 p
Library Code: ¢s-2000-01 Version: 2.1

Author: Tomokazu Arita Original Release: 1999/12/25
Approver: Current Release: 2000/1/31

Problem Description:

How to discribe the structure of this program.

Problem Supplementary Information
(Theoretical Principles, Methods and References):

Theoretical Principles: Hichart Diagram

Problem Solution:
1.Conventions and Terminology 2.Principles and Algorithms

1. Convention : Hichart Diagram

n }7 integer
param

ab,c }_ char

writeln(n,a,b

rogram
anoimain

rocedure
anoi

begin if

hanoi(n-1,a,c,b)

riteln(n,a,b),

hanoi(n-1,c,b,a)

begin hanoi(3,A"'B",'C')







NCE ( Neighborhood Controlled Embedding )

Graph Grammar
| Rozenberg et al. 1982]
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Attribute Context-free NCE Graph

Grammar

l':""' [ Egﬁjansljr'l o

- ﬂ“[ head
: scalar |4

If
[ head
il || oy Eulu mn L

o

Semantic Rule

x(1) = x(0)
%(2) = x(0)+width(1)
y(1)=y(0)
¥(2) = y(0)

width(0) = width{1)+width(2)
height(0) = max( height(1), height(2))

Xywh
0|0(2|1
[ head
column IO
O
» R
- head [ head
L scalarl1 _lcolumnlz
If
1{0(1]1




B 3.1 HCGG
HCGG (HiChart Graph Grammar ):
Hichart

NCE

— Production Example of HCGG

if statement (1)
Production
[if _statement] 0

: [statament] "if"
S r <Boolean_
Lo o ion>
[ if_statament lE' = ":E;;*rl:j"‘;'ﬁm__? "‘;)l‘lre)fl(:'SSIon
_‘1( “then”
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])




BHCGG

[sequential_statement]

Y .
begin [statement_list]
| ;
Pt

[label_statement]

£

[statement_list]
1:r Tea
[label_statement] [statement]
tat ' t '
[sta EH:'HEH] /written/

Y
/ written /




HCGG

GG

Type

Rewriting
Rule

Attribute
Rule

HCGG

67

723
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3.2

program name :
subtitle :

library code : version :

author : original release :
approver : current release :

[programname: ]!
' | subtitle : ||
i forarycode: __Jversion: i
ifauthor: [original release : |
Ij{ébb}&/é'r': _______ [ E:h'r'réh't_réTéééé_:"]i

e et |

v} |program name |
* in ¢ In !
v .
© ¢ subtitle
.
OV | r— .
| library code | [ version |
L ] = §
ov | author |original release|
L ] = 3
If
OV Mapprover [current release]
L "l- ]



4.1 HNGG

Nested Diagram

HNGG (Hiform Nested Graph Grammar) :

NC

Hiform

E

— Production Examples of HNGG

[head], x(1) =x(0)
_____ y(1) =y(0)
Head [1588]  x(2)=x(0)
«te it %) y(2)=Y(0)
width(0) = width(2)
¢ height(0) = height(2)
o) head x(1)=x(0)  x(2) =x(0)
rootlo  y(1)=y(0)
B head ¥(2) = y(0)+height(1)
n |in q
. width(0)
hrggtd = max(width(1) ,width(2))
height(0) = height(1)+height(2)
o [ head ] x(1) = x(0)
column lo y(2) = x(0)+width(1)
] ov [ head] y(1)=y(0) y(2)=y(0)
in N\ |
i 1h 4 4| width(0) =
—ef - fov cofigmn ]| width(1)+width(2)
% height(0) =

ov

max( height(1), height(2))

lnl.r

o

Y
P
If oW

head
oot ]D

head ]

Galumn 0

----- head
HEAD [ root |
i
in in
lnv
o
[head]
raw |4
—ul—————
in
root
head
5¢3m41
n
Ir head
If lnv cnhuﬂn]g




Nested Diagram

HNGG
GG Type Rewriting | Attribute
Rule Rule
HNGG 280| 1252+280




Nested Diagram

BHNGG

[m-:t]EEl
H d:: T
i[l f'mﬂmu:tl - -
B
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T original release
T el nhaase | B
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in
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u[nmrmr]
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[ hesad exalumn El,nm rerw ] [0 1 [2]1
= A
! +*" D head root | 0]2]2]3
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*WI O} ead scalar " Tt head root |BE[2[2]
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Nested Diagram

B 4.2
HNGG



Nested Diagram

B How to use precedence rule

. HEAD : .._..[program name
"""" o <=0, '@
{'}{}y
subtitle
®
{'}wf library code version
[ - 0
{‘}{w {'}lf
Y| author original release
® Ll
{.3}014 <>
dpprover current release
[ o

-
<>



Name

Type

Size |

e

hf-If

X

hf-If

int

LR

=

=

[ ]

Name | Type | Size | G/L
X int 2 G
y float 4 L

MO

hf-If

v |

Y AO-JYY AO-JyY

L

hf-If

float

Y AO-JYY AO-jyY

. =

Y AO-IYY AO-JYY

i

hf-If

hf-If

hf-If

Tessellation Diagram

G/L

]



] Gram mar 43 HTGG Tessellation Diagram
HTGG ( Hiform Tessellation Graph Grammar ):
NCE

— Production Example of HTGG

IEI X(D) = X(C) Call Cedl
c_ " y(D) = y(C) % -
D™ ., x(B) = x(C) Pe-orv ;J“
- — i C
Cell |l C y(B) = y(C)+height(D) o= :
h-ov -1l - fi-H Y-l
B he WIdth(C) B - n-H" ™ hi-cv
B = max(width(D) ,width(B)) ne BY /ne
height(C) = height(D)+height(B) la,ﬁ-.|_a-r
Cell
D h-ov
Call Cell
hf- =
ov‘ X(B) = X(ge::) e )
Cell N c ¥(D) = y(Cell) T D hé-crv
h-If hi-If h-If h-If | Call |
h-ov width(Cell) = width(D) Cell |—r il PR nT"’ ™ ©
height(Cell) = height(D)
h.o\,‘ v 1=(0
1
B B 1]
cell) X(D) =X(C) —
c_ | ¥(D) = ¥(C) [Cail|
D™ X(B) = x(C) e F-aw
| Cell |7 y(B) = y(C)+height(D) v C o
B h-ov Wldth(C) ?"- ) | EHI |T
B—r—= = max(width(D) ,width(B)) B | Fray
height(C) = height(D)+height(B) 5 B
n=H




Tessellation Diagram

C C C D C C Cell c C
= Uil = [ iUl = @ el

B A 4

BL | Bl |

C Cell| |Cell| |Cell
= e R = = e e e

h-ov / hf—mrl hf—mrl hf—mrl
ne

] O ¢

h-If "Cell Cell | [Cell




Tessellation Diagram

HTGG
GG Type Rewriting | Attribute
Rule Rule
HTGG 69 308
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1. HichartED
Hichart

2. HITS
Hichart

3. LIVE
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$5.1 HichartED

s Hichart

<—=| HichartED -—-—




Screen Concept of HichartED




i 5.2 HITS Miyadera et.al [7,9]

/3Prugrarns/—-* HITS —*U@LI

Tidy Drawing
Mechanisms




Execution Screen in HITS
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$5.3 LIVE Miyadera et.al. [9]

/G Programs /L> LIVE —>;



Execution Screen in LIVE
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$5.4 HiformED

o Hiform
| 41
n 4.1 [ , GT-VMTO02]
U XML
XML Viewer | IASTED Al2002 |

-——| HiformED

VAN




Screen Concept of HiformED
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$o

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

HichartED A A

HITS Q Not yet

LIVE Not yet Not yet
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HiformED A A




Our Project Web Site :

Including detailed description of Graph Grammars

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