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‘_L Target

program name : Hanoi main A

subtitle : hanoi General document
library code : cs - 2000 - 01 version: 1.0

author : Kiyonobu Tomiyama original rel : 1999/12/22
| approve : current release : 2000/01/28
key words : Hanoi Tower CR-code :

scope : Fundamental

varlant :

language : Java software req. : JDK 1.2
operation :_Interactlve batch realtime| hardware req. : -
Name | Type | Size | G/L

function : 1. list and explanation of input data or parameter,
2. list and explanation of output data or return value.

1. list and explanation of input data.

int n; [ Number of Plates | :"’: i nt 2 G

String target; [ Targst Symbol |
String  work; [ working Symbol |
String destination; [ Destination Symbol ]

2. list and explanation of output data and return valus. y 1'031 4 L

output data : No. to be moved: Source Symbol -> Destination Symbol
return value : void

example :
1. Example of Operation

hanoi(s, A, B, C)

2. Example of Qutput

Tessellation Tabular Form

1
2: A>B
1: C->B
3 A>C
1: B->A

Program Specification Hiform
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i Related Works

= Application of Graph Grammar were
developed such as DIAGEN, IPSEN
and APPLIGRAPH.

B Related works for syntactic
editing methods are CPS, DIAGEN
and so on.



i Motivation

= A tabular form is formulated by the
graph grammar.

= It'S necessary to make syntactic
editing method by the graph
grammar.

M To Investigate effectiveness of formal
methods of table editing.



i Purpose

= Constructing the tabular

form syntactic

editing mechanisms (Insert ,Add,
Delete) based on attribute graph

grammar.

= We make composite proc
for the easy editing mani

uction copies
oulation.




i Results

The definitions of the syntactic editing
methods based on the attribute edNCE
graph grammars for the tabular forms

= Insert manipulation

(274 composite productions)
= Add manipulation

(274 composite productions)
= Delete manipulation

= The example of the insertion of the Item






| program hame : Hanoi_main A
"L - subtitle : hanoi General document
Pro ram S ECIflcatlon library code : ¢s - 2000 - 01 version: 1.0
author : Kiyonobu Tomiyama original rel 1 199912122
approve : current release : 2000/01/28
" key words : Hanoi Tower [ CR-code :
H I O r m 1 scope : Fundamental

vatlant :
language : Java software red.: JDK1.2

operation : Interactive batch realtime| hardware req. :

(a program specification = e

2. list and explanation of output data ot return value.
1.list and explanation of input data.

| an u a e int n; [ Number of Plates ]
String target; [ Target Symbol |

String work; [ Working Symbol |
String destination; [ Destination Symbol |

2. list and explanation of output data and return value.

outputdata : No. to be moved: Source Symbol -> Destination Symbol
return value : void

= 17 type of Forms
based on 1SO6592 S

1.A=>C
2. A>B
1. C>B
3 A>C
1.B=>A

m A collection of tabular
forms



Tabular form and
Its corresponding graph

Program name : hanoi

Subtitle :
Library code : ¢s-2000-02 | Version : 1.1
Author : K. Tomiyama Original release :2000/6/10
Approver : Current release :2000/10/1
'"HEAD,  [Program Name
@ - @ -= ®

n in ovi Subtitle

0V¢ Library Code| | Version
@ - @
Y [Author |" _[Original Release
Approver I . Current Release
If




2.1 An Attribute edNCE

* Graph Grammar
Detinition

An attribute edNCE Graph Grammar AGG=
G,AttF

G= 2 ,A, Q,PS Underlying graph
grammar of AGG

Att= T Att Y Att(Y)=Inh(Y) Syn(Y)

YTV

F= qr F, Is the set of Semantic rules of AGG

pl P




* edNCE Graph Grammar|[6]
Definition

edNCE graph grammar G= > A, ,Q P,S
2. The alphabet of node labels

A 2 The alphabet of terminal node labels
[ The alphabet of edge labels

Q A The alphabet of final edge labels

P The finite set of productions
S 2 -A The initial nonterminal




edNCE Graph Grammar

i continued

production p: X- DC

X 2 -A
DC  GRE;

D GR;

C 2 xTI x[ xVyx Inout
connection relation




i Production

Example: A

\C‘C

C={(A,a/a’,1,in),(B,b/b’,2,0ut),(C,c/c’,3,out)}






i Derivation continued

Example: ot




2.2 COMPOSITION OF
PRODUCTION COPIES [4]

Definition
G= 2 AT ,QPS edNCE-CFGG
p:X;- D,C, ,p,;X,—- D,C, production copy of G
X,exists in node labels of D,

The composite production copy p X;,—- D,C

IS defined as follows
D=D,-{X,} D,
C={(c B/y w,d) Cllw Vp-Vyl

(@B/0yd) w Vy vy T[(op/y wa Cp,
(6.y 70 yd) Cy

Denoted by plo p2




Example : Composition of
ﬁ Production Copies

[PS%"']

umn

root

PH2 ° PHg %head
~ ilcolumn

‘L ov head

.root

ov l head




i 2.3 Confluence Property [6]
Definition
An edNCE graph grammar G= 2 /A [ ,Q ,P,S

IS confluent if the following holds for every
sentential form H of G:

If HP uipn HLP w22 H12 and H Pz H1P wi H21

(pl,p2 P)are derivation of G with
ul,u2 VH and ul# u2,

then H12=H21




1 [ struct

$2.4 HNGG [10] |, | B &

Width(0) = width(2)

Hiform Nested neight(0) = height(2

(
innser- X(1) = x(0)+Mleft
Graph Grammar 59 h y)-yiopwen
[head ], | X(2) = x(0) +Meft

y(0)

p S T y(2) = y(0)+height(1)+Mcen
HNGG= GN’ AN’ FN’ 2 EOEbOdy]z width(0) = max(width(1),width(2))

height(0) = height(1)+height(2)

+Mtop+Mcen+Mbottom
. head 1 X(1)=x(0)
Production : 280 Loolimnly o)t 1
ov y(1)=y(0)
. | TNl 2=y
Attribute rule : 1248 pH5 >ﬂ Scaa“he'amd width(0) =
71" [ leolumnll  width(1)+width(2)+Hsh
— he|ght( )=

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




Editing of Nested
Tabular Form




* Production Instance
P

uction Instance : w,p,H';
w VD,, anode removed during the derivation

DiiP P

pi P a production

H' an embedded graph isomorphic H; during
Di., P !;.)i

w H'pi
D., P D, : D, is directly derived D; by applying
| the w,p,H',



3.2 Syntactic Insertion



* 3.2 Syntactic Insertion

Definition Insertable
For the derivation sequence

wi-1H'pi-1 wi-1Hpi-1 w Hpi Wi+lHpi+1 wn Hp

Dop, ... P, DyP Db ...p D

i-1 -1

1
] ] d f
Production g is insertable (for pi) >

Instance w,gH'q (g=Xg- (Hq,Cqg) P) such
that Db Q

w Hq w'H' Wi | ooH
" DB "D, exists.

IDQp P

N




If a production q P, Is insertable for p, , then
an Instance sequence S Is obtained by
insertion of an instance (w,q,H';) Into an
Instance sequence

((w 1’p1’Hlp1)1mv(m i’pi’Hlpi)f”v(m n’pn’H'pn))
makes an instance sequence
def
U
S=((0 1,P1,H' 1) (W i 1,Pi.1.H pi1) ,
(W ,i’pi’Hlpi)1 (0 ,n’pn’H'pn))
There Is the instance sequence S as follows.




Trace the derivation semwi_l
W _ Gl )

D% ... %, Di-1 DR ETD
Apply the instance (w ,q,H';) to D;_;, And get the

resultant graph Q .

wlH'pl Wi al -1

Do », . Di-1 %"Q

(W7, P HpR)) 10 Q, and get the resultant graph DY,

wlHp1 wi 1Hp i-1 wHqg w'Hpi I w i+1H'pi+1 wnHpn

Dok ... p, Di-1p Q » Di ® ... 7 Dhn



Definition
A graph H' Is obtained by syntactic insertion
magf e graph A at edge x in a target graph H.

1. A composite production copy g for the
graph A and an edge x exists.

2. There exists an instance sequence I, for H.

An instance sequence S is obtained by
Insertion of q Into I,

3.The graph H’ is derived by the S.




Theorem 3.2

Let H be the graph obtained from G by the
Insertion of nodes a and b at an edge x and
edge vy respectively in this order, in
HNGG.Let H' be the graph obtained from G
by the insertion of nodes b and a at an edge

X and edge y respectively in this order, In
HNGG.Then, H=H'.

Proof
HNGG has confluence property.




Composition

*I

Edited
Production
Sequence

'

Derivation

\
Edited
Marked Graph

yntax +Ana|ys:s
Atl:nbute Evaluatlon

Edited
Tabular Forms

A process flow for an insertion of Hiform editing system




i Definition

In the same manner as the editing
by the Instance for a production,we
can further define insertable by
composite production copy.




Composite Productions for
Insert

[head

root

[head

root

ov [head

root

. . . Original Release
((PhzoPua)oPhe)oPh; "MMov ((PooPa)oPs)oPhro "Mov ((PooPa)oPrg)oPhiss n ov
P head P head P head
root root root
ov| [head ov| [head ov| head
root root root
((PzoRua)oPhs)oPg _ ov ((PpoPa)oRs) 0Py _ "Nov ((PzoPa)oRs) 0P _ "Mov
? head ' head P head
root root root
ov [head ov [head
root root
) Library Code )
((PooRua)oRs)oPhg "ov ((PooRa)oPie)oPhro "Mov
? head ? head
root root




3.3 Syntactic Addition



Syntactic Addition

Definition addable
For the derivation sequence

wlHpl w i-1H'pi-L W i+lH'pi+l W i+2H'pi+2 wnH'pn

b H'pi
DoP ... P |DiiP D{ P. Dix P. ... P Dp

i-1 i+1 i+2

1 11 1
Productionq: ¢— ¢ ¢ IS addable (for pi) :

—

@ i+1H'pi+l W i+2H'pi+2 wnHpn

1Di-1? Qand Di-1® Q[ ®, D% P, .."P D'
2(a). X=X,
(0). Vig=Vippit{u}
(c). If f and g are isomorphic mappings such that
f: Vigpi > Vi
0 VigpHu} - Vig
then (o B /7y , Jd)=(c .p 7y 9( ).d)




Example

Jov head head

p root lo q ov root lo

ov - >t rhead

in |in | FTOW 1y

.l head ov
in| in row
1 head
| root |
p head q

1 L column lo Jov geﬁgn .

- OV head
" scalar |1 “g head
sca ar 14
— oV head
If jr' oumn
lOV

J'ov




Composite Productions for add
i Definition
In the same manner as the editing
by the Instance for a production,we

can further define addable by
composite production copy.

4 [eed oy [l i S 51

"] P e
wW W
(y2B1aloRra)oRs 9o inA (@ 2Ri2)oRy)oR  oBL inA [@2Ri5)oR )oR oRyy inA
‘i? Program Name) "? i uthor

[head]

@ R1R )RR Cotfirohaty  |ing |Gkl JoRioRr




« - - -

i Insert and Add

program name
-0

ov

;ﬁubtitle

T

ov . .
author| |original release

If

«---

program name

--0
In

ov

subtitle

Version

A4
[

oV
author

I{h.

original release

ov

v
o —>0

vy | approver
®




3.4 Syntactic Deletion
of Item



i 3.4 Syntactic Deletion of Item

Definition deletable | -
-or the derivation sequence D{fplp...wEHkF b D

W HI @ n Hpn k

D P Dn’

The granph that D has node u VD for the first
time.

Node u Is not rewritten by any production after
that.

Production p=Xp—- Dp,Cp PN is deletable if
one of the followina Assumptions 1-3 IS met



Assumption
For Py p: X,-» D,Cy Py st
X X'?
Hp’O H p_{u}
isomorphic mappings, My, - Vi,

V
then (0 ,B /’v Cd)=(c By . ()d)
For example: p oY [Qgﬁgn P o [ggﬁgn
in_ fw['lead «in | .ov 'head
in llscalar. - in | |scalar
I—f>lfovv 'f[head I_f’lfovv
column
°"" ovl




Assumption 2

Vip = UV, Xyp = Hp(v)

For example:

> . [hsae

VIThead
row

o e




Assumption 3

w | H'p
For example:
b °Y [scaar]
oV
in | version
N
Iy F AT




i The case of Assumptionl

If a production p Py Is deletable, then an
Instance sequence S Is obtained by deletion of
an instance (w,p,H’;) from a instance sequence

(0 1,p1,H 1), (0 P H ) (@, p,H) (0, p HY), i

W n’pn’Hlpn))
def

S:((%J 1,p1,H'p1),“',(UJ k1pk1Hlpk)1(w 1p’1Hlp’)1(m ,I’pI’HII)’
’(m ,n’pn’Hlpn))

There 1s the S as follows.



1. Trace the derivation seniafce DN back

S

1

Do " F‘ “pDiG“

2. Apply the instance (w,p’,H';) to F,
and get the resultant graph D'p.

wlHpl ooka wHp

DO ¢ ... F P D

1

3. Apply the mstance sequence
(@ ',ppHY,) to D'p, and get t

)1 )
resultant graph D'n.

wlHpl u)ka wHp w | HI wnHpn

DO » ... Fp D" P ... P D'n

1 |




Definition
A graph H' Is obtained by syntactic deletion of
a node A from a graph H

A production g having a node A on the right
hand side exists.

Let I, Is an instance sequence for H. Let |
IS a production instance for g in i,. The q IS
deletable in i,. An Instance sequence S IS
obtained by deletion of i, from I,

The graph H’ is derived by S.




Theorem 3.4

Let H be the graph obtained from G by the
deletion of nodes a and b In this order, In
HNGG.Let H' be the graph obtained from G
by the deletion of nodes b and a in this
order, in HNGG.Then, H=H"

Proof
HNGG has confluence property.




4 Example
Insertion Process




i 4 Example Insertion Process

Insertion of llibrary code| hbetween the 2nd and
the 3ed branches of F

programname:
Fi . [subtitle:

author : original release:
llnsert library code

F2 - gubtltle:
author :




Stepl. It makes the composite production
copy for the use of the insertion.

Q Pro® Pra ° Pus “Prs ° Phg © Prag
oV [head
root

|Library Code|

oV

head

root




wlHpl w2H'p2 wH1HPpH1 w H2H'pH2 w H4H'pH4 w H6H'pH6 w H7HpH7

D1:GoP G1 P, G2 B G3 B, Gg B, G5 P G R, G7

W H2HpH2 w H4HpH4 w HB6H'pHG w H8H'pH8 w QH'PQ w H3H'pH3 w H4HpH4
P P P P P P P
. G8 R, Gg B, Gio B, Giu1kR, Gq R, Gz R, G13
w H5H'pH5 wH11HpH11 w H6 H'pH6 w H13H'pH13

P, Gi1a B, G5 B, G1s B,

G

program name
“«-----@

in .
ovl subtitle

program name
“«-----®

in
ovl subtitle

s Step

OVI author ||original release °Vl[head root]

program name

program name
*-;---@

Ir}I'VI subtitle subtitle
[ ]
ovl library code library code
®
Vi[head root] author | |original release

If
Insertion process



Editing of Tessellation
Tabular Forms



Tessellation Tabu

i corresponding gra

Name| Type | Size | G/L
X int 1 G
Y |[float| 2 G
Z | char| 10 L

hf-ov

hf-ov

hf-ov

ar form and Its
Oh

Name Type Size G/L
) )
hat ) hir | hi
hf-ov hf-ov hf-ov
X y| int y| 1 Y G
* T S S S
hf-ov hf-ov hf-ov
Y Y| float YI 2 Y G
() > @ > @ > @
hf-If hf-If hf-If
hf-ov hf-ov hf-ov
Z Y| char Y| 10 Y L
() > @ > @ > @
hf-If hf-If hf-If




i 5.1 HTGG [10]

Hiform Tessellation
Graph Grammar

HTGG= GT, AT, FT,

Underlying graph
grammar
GCr=2 ;A I 1,Q P15,

context-sensitive
edNCE graph grammar

Productions and Semantic Rules for
Tessellation Forms (Horizontal Derivation 1)

H x (B) =x (A)
y(B)=y(A)
5 A x (A) =X (H) +width(B)
00 y (A =y(H)

width(H) =width(B) +width(A)
height(H) =max (height(B) , height(A))

x (D) =x (C)
y (D) =y (C)
x (B)=x ()
y (B) =y (C)+height(D)

width(C) =max (width(D) width(B))
height(C) =height(D)+height(B)

x (D) =x(C)

y (D) =y (C)

Nic x(B)=x(C)

y (B) =y (C)+height(D)

width(C) =max (width(D) width(B))
height(C) =height(D)+ height(B)




5.2 Editing method of Tessellation

i Tabular Form

Definition (insertable)

. . wlH'pl wi-1Hpi-1 w Hpi wi+1H'pi+1 wnHpn
Derivation sequence DO P, ... P. Dj-1P Dj P, ... P Dp
, 1 such that

D is a head node of a selected line

Di is a graph in which x appears for the first time.
g Is insertable for pi if
there is a production sequence = 1  gm Such that

wHq w'H'pi wi+lH'pi+1 wnHpn

Di-1p Qp D P, ... P Dn
It Is possible to apply any derivation sequences for Di,
then it Is also possible to apply them for D'l.

—



i Insertion command.

Definition
It prepares
g=(pl17, p18, (p19, p20) ¥, p21, p22, pl4, pl5% pl6) as
the insertion command.
C



. 6

We proposed syntactic editing methods for
tabular forms, based on the attribute
edNCE graph grammar.

= Insert manipulation (274 composite productions)

=« Add manipulation (274 composite productions)

= Delete manipulation

Examples to apply editor methods were
shown.

We considered the editing methods of the
tessellation tabular form.



