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Preface

This thesis characterizes graph grammars which provide formal definition of pro-

gram documentation tabular forms with respect to syntactic manipulation and me-
chanical drawing. We propose an attribute context-free graph grammar with 280
rewriting rules and 1248 attribute rules for ISO 6592 based nested program forms
with 137 items. The grammar is shown to have precedence property [1] by 5376
relations over the marks. Furthermore, we consider context-sensitive graph gram-
mars for tessellation tabular forms.
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Chapter 1
Introduction

Graph grammars have been studied and utilized, by several authors, for their pos-
sible association with program diagrams, generation of general diagrams and com-
puter aided design for the industrial objects. (see e.qg. [1],[2])

This paper deals with tabular forms for program specification documents and its
syntactic definition with respect to the mechanical drawing. Items in program
specification documents were generally listed in [3]. The program specification
documents are usually represented by tabular forms [5].

We came to notice that tabular forms can generally be represented by graphs.
Thus, in this paper we regard the tabular forms as nested diagrams and represent
nested diagrams by marked graphs.

In [1], Franck used marked graphs for nested diagrams, introduced a precedence
graph grammar for the marked graphs and formalized parsing of nested diagrams.
Nishino [4] introduced an attribute graph grammar with respect to a drawing prob-
lem of tree-like diagrams and formalized transformation of tree-like diagrams. In
[4], the drawing problems were specified by semantic rules of attributes. We have
also studied syntactic and algorithmic manipulation of diagrams [6], [7] [8]. The
purpose of this paper is to characterize graph grammars which provide formal def-
inition of program specification forms with respect to syntactic manipulation and
mechanical drawing.



This thesis is organized as follows:
In Chapter 2, we introduce a program documentation system Hiform96 [5] and
review definitions of a context-free graph grammar and precedence grammar [1].

In Chapter 3, we introduce definitions of an attribute graph grammar and an at-
tribute precedence graph grammar. Then we show an attribute precedence graph
grammar for Hiform, and illustrate how to solve a layout problem of Hiform by
using attribute evaluatuions.

In Chapter 4, we review a definition of NCE graph grammar. Then we consider
tessellation forms and show an attribute graph grammar for them.

In Chapter 5, we summarize our reults.



Chapter 2

Preliminaries

2.1 Program Documentation Language Hiform96

We introduce here a program documentation system called Hiform96 [6] based
on ISO6592 [3].

The International Organization for Standardization issued a guideline in ISO6592
and described all items in program documentation in Annex A, B and C. We con-
sidered the 1SO6592 items and introduced Hiform96, which includes all items
defined in these Annexes. Hiform96 is defined by 17 types of forms.

Hiform96 was originally developed for the purpose of the programming educa-
tion. Hiform document is a collection of tabular forms. Using tabular forms, one
can understand at a glance what information should be obtained, what informa-
tion is lacking, how a project is proceeding, and how to process and maintain the
software. Besides these characteristics, the tabular form can include various de-
scription style such as letters and diagrams.

The following Fig 2.1 shows a Hiform96 program documentation form.

The order among tabular forms is defined by a context-free string grammar [5].



program name : hanoi_main A
subtitle : hanoi General document
library code : cs - 2000 - 01 version: 1.0
author : Tomokazu Arita original release : 1999/12/22
approver : current release : 2000/01/28
key words : Hanoi Tower | CR-code :
scope : Fundamental
variant :
language : Java software req.: JDK 1.2
operation : Interactive batch realtime| hardware req. :

[ references :

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 ]
String target; [ Target Symbol ]

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

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

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

example :

1. Example of Operation
hanoi(5, A, B, C)
2. Example of Output

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

Fig. 2.1 A program documentation of Hiform96.




2.2 Nested Diagrams for Tabular Forms

We use a nested diagram as a formalization of a tabular form document. We

express a structure of a tabular form document by using a nested diagram. A

structure is expressed as relations between items of a tabular form document, not
expressed as arrangements of lines and characters. The following Fig 2.2 illus-

trates the nested diagram that represents a tabular form.

program name : i program name : |E
subtitle ; i subtitle : |
library code : version : —— || library code : |[ version : |
author : original release : [author : |[original release : '
approver : current release : [ approver : [[current release : |!

Fig. 2.2 A tabular form and its corresponding nested diagram.



2.3 Marked Graphs for Nested Diagrams

A marked graph is decided as follows: (1)A mark of marked graph shows an item
of a nested diagram. (2)An edge label shows relations between items.

We introduce a marked graph for a nested diagram as an example. An edge label
shows relations between items. An edge label "If” denotes ‘left of’, "ov” denotes
‘over’, and "in” denotes ‘within’.

approver [current release]

[ |

__________________________ L
/[ program name : | *“n *“n?
' ov¢ -
'[ subtitle : |E .
/[ library code : |[ version : | OV“ library code | [ Version |

[ author : |[ original release : |!  —T

[ approver : |[ current release : |! OV“ author | [original release]
___________________________ o——— 0

i

I
ov
| |

|

Fig. 2.3 A nested diagram shown in Fig 2.2
and its corresponding marked graph.

We introduce a definition of a marked graph [1].

Definition 2.3.1 [1]. A marked graphs a system K, R, k,r) whereK is a finite
set ofnodes K # (), R C K x K is a finite set okedgesk : K — V a mapping
for markingthe nodesY is a finite set ofalphabe}, » : R — M a mapping for
labelingthe edgesA/ is a finite set of allabelsfor edges).



2.4 Context-Free Graph Grammar

We survey here context-free graph grammars [1] and precedence grammars [1]

Definition 2.4.1 [1]. A (context-free) productiois a 4-tuplep = (A, H,p°, p°),
where A is a single node graph (the left-hand sidepdf H = (K}, Ry, kn, 1)
is a nonempty graph (the right-hand sideppfandp®, p® : M — K, are partial
functions wherel/ is the set of all labels for edges. O

The following Fig. 2.4 shows an example of a production.

Left Hand Side Right Hand Side
ov,lf: ovlfi[head head

! Thead v[scalar column]
. column] B YT
n,ov, in1ov:

v \

Fig. 2.4 An example of a production.

Definition 2.4.2 [1]. A context-free graph grammé a systentzG = (V, T, M, P, S),
whereV is a finite set of alphabet, i.e. a set of symbols for labeling the nodes,
T C V is a set of theerminal symbols,M is a finite set of labels for the edges,

P is a finite set of productions of the form= (A, H,p®, p®) explained above,

S € V — T is thestart symbali.e. thestart graphfor GG. a



2.5 Precedence Relation and Precedence Grammar

Notation 2.5.1 [1]. Form € M let

A, B € Vand there exists a rule with an edge y)
=m = (A, B)| on the right-hand side wheteis labeled byA,
y is labeled byB and(z, y) has labein.

N {(,4, B)

A, B € Vand thereisarulg = (A, H, p°, p°)
andB is the label of the nodg*(m) in H

def

—p {(B,A)

A, B € Vand thereisarulg = (A, H, p°, p®)
andB is the label of the nodg*(m) in H

Notation 2.5.2 [1]. Form € M let

<>m = “m - =m —m
where+ denotes transitive closure.
m|

Precedence Relations aten flictless if and only if for everym € M the rela-
tions <,,, =,,, >, and<->,, are pairwise disjoint [1].

Definition 2.5.3 [1]. A context-free graph grammar is calleghgecedence gram-

mar if and only if (i) the precedence relations are conflictless. (ii) all rules are

uniquely invertible. (iii) there is no reflexive nonterminal symbol in the grammar.
O



Chapter 3

Attribute Precedence Graph Gram-
mar for Hiform

3.1 Definitions for Atribute Graph Grammar

We introduce an another type of graph grammars for formalization of tabular
forms based on [1] and [4].

Definition 3.1.1 (cf. [1], [4]) An attribute graph grammais a 3-tupleAGG =
(GG, Att, F'), where

1. GG = (V,T, M, P, S) is called anunderlying context-free graph grammaf
AGG. Each productiomp in P is denoted by = (A, H,p%, p*). Lab(H) denotes
the set of all occurrences of the node symbols labeling the nodes in the raph

2. Each node symbaoX € V of GG has two disjoint finite seténh(X) and
Syn(X') of inheritedandsynthesized attributegespectively. We denote the set of
all attributes of nonterminal node symbotsby Att(X) = Inh(X) U Syn(X).
Att = Uxey Att(X) is called the set of attributes of GG. We assume that
Inh(S) = 0. An attributea of X is denoted by:(X ), and set of possible values
of a is denoted by (a).

3. Associated with each productign= (X,, H,p®,p°) € P is a setF, of se-
mantic ruleswhich define all the attributes ifiyn(Xo) U Uxerapm) Inh(X). A

9



semantic rule defining an attributg(X;,) has the formuy(X;,) := f(a1(X5,),
s A (X5,)), 0 < iy < |Lab(H)|, X;; € Lab(H),0 < j < m. Here|Lab(H )|
denotes the cardinality of the sktb(H ), and f is a mapping fromV/ (a,(X;,) x
e X (X)) INtO V (ap( X, ). In this situation, we say that (.X;,) depends on
aj(X;;) for j,1 < j <minp. The set’ = U,cp I, is called theset of semantic
rulesof AGG.

a

Definition 3.1.2 An attribute graph grammaldGG = (GG, Att, F) is an at-
tribute precedence graph grammar ( APGGf) GG is a precedence graph gram-
mar. O

10



3.2 An Attribute Precedence Graph Grammar for Hiform

We propose an attribute graph grammar which characterize the Hiform docu-
ments. The characterized forms are called Hiform2000.

The grammar which formalizes Hiform2000 is called Hiform Attribute Graph
Grammar(HFAGG). We show productions of HFAGG in Appendix A. HFAGG
consists of 280 productions. The mark of the start graph is "[struct]”.

We also construct 1248 semantic rules of HFAGG as shown in Appendix A. Each
production is associated with semantic rules. These semantic rules are mainly
used for evaluating the positions and the sizes of items. In the definition of each
production, a number added on the bottom right of the mark is the identification
number in the productions [6].

Proposition 1 . The grammar HFAGG above is an attribute precedence graph
grammar.

Proof. We can construct 5376 relations over the marks in HFAGG as shown in
Appendix A. The relation are shown to be pairwise disjoint.

Remark. We can implement a linear time parser[1] for the underlying graph
grammar of HFAGG.

11



3.3 Layout Problem of Hiform

Layout problems of nested diagrams are solved by attribute evaluations [4]. We
use attributes which are y, width andheight Symbolsx andy are used to cal-
culatex coordinate ang coordinate, respectively. Anglidth andheightare also

used to calculate width and height, respectively. We illustrate a process of an
attribute evaluation in Fig. 3.1. The yield of the derivation tree of Fig.3.1 is a
program document shown in Fig 3.2. Thus, we have:

Proposition 2 Attributes in HFAGG are evaluated in linear time. O

In Fg 3.1, we set values of items as follows: WIDJame and WIDTHktitle

are 2 respectively. WIDTHcode, WIDTH.version, WIDTHauthor, WIDTHapprover,
WIDTH _orelease, and WIDTHrelease are 1 respectively. The height of each
item is 1. And all margins are O.

12
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o[ head scalar ]
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n
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o[ struct ]
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'
D [innerstruct ] ﬂm
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1
|
V

[ head c’olumn]
: [o]22]1]

¥

.:[’head row | m
‘ov
i[ head root ] 0[3[2]2]

' -~
J[Program Name «[ head scalar ] [ head column ] .[ head row ] [0[3]2]1]
o[o] NN 1 1 X Pl 5 P P [
Xy .- o2[1[1] ~,-" *[ head root ][0]4[2]1]
- » ’/ *
[Subiite | [S8R, | [BSRhn]  +[head column] _ .[head row] [o[4[2[1]
o] " " ERA[ {eEaE s
XY - o[3[1[1] ;
o[Library Code +[ head scalar | [Qgg]%r ] [Egﬁlﬁnn +[ head column ]
0[2 SO 1 7 1 1 B Y FY P! 1[0]42]1]
Pt ; Oﬁllldll]é[h )
«[Version +[Author | <[ head scalar ] ocatar | [PSRA,
1[2 3 LT
i g o
«[Approver | -|Oﬁgina| Release | ¢[ head scalar ]
13| o]4] [1]4]2]1]
Xy Xy :
A\
o[Current Release |
1]4]
Xy

Fig. 3.1 The derivation tree for the Hiform2000 form shown
in Fig. 2.2, where (1) w denotes an attribute  width .

(2) h denotes an attribute height .
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1 1 2! =
______ 1] program name : !
______ 2] subtitle : "

3] library code : ] version :

""" 4] author : Toriginalrelease: |~
5 approver : T current release :

y

Fig. 3.2 Layout of cells in the form in Fig 2.2 by Fig 3.1.
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Chapter 4
Tessellation Forms

We consider here tessellation forms that represent tables susymédmltables.
We note that ISO6592 does not issue about any symbol tables. We introduce an
attribute NCE context-sensitive graph grammar that genetegssllation forms

4.1 NCE Graph Grammars [9]

> is the alphabet of node label§.is the alphabet of edge labels. The set of all
(concretg graphs ovek andI' is denoted+ Ry, r

A graph with (neighborhood controlled) embeddimgery: andl is a pair(H, C')
with H € GRyr andC C ¥ x I' x I' x Vi x {in,out}. C is theconnection
relation of (H, C'), and each element, 3,v,z,d) of C' (witho € ¥, 3,7 € T,
x € Vi, andd € {in, out} is aconnection instructiownf (H, C)

The set of all graphs with embedding oveandI" is denoted7R Ex; .

Definition 4.1.1 [9]. An edNCE grammais a tupleG = (X,A,T,Q, P, S),
whereY is the alphabet of node labels, C ¥ is the alphabet of terminal node
labels,I" is the alphabet of edge labef3,C I is the alphabet of final edge labels,
P is the finite set of productions, artl € ¥ — A is the initial nonterminal. A
production is of the formX — (D, C) with X € ¥ — A and(D, () € GRExr.

O

15



4.2 A Context-sensitive Attribute Graph Grammar for Tessel-
lation Forms

We consider here an edNCE context-sensitive graph grammar for tessellation
forms.

We extend edNCE graph grammars and introduce a context-sensitive attribute
graph grammar.

Definition 4.2.1 An attribute NCE graph grammds a 3-tupleAGG = (G, Att, F),
where

1.G=(3,A,T,Q,P,95) is called arunderlying graph grammanof AGG. Each
productionp in P is denoted by = X — (D, C). Lab(D) denotes the set of all
occurrences of the node symbols labeling the nodes in the dgraph

2. Each node symbadl" € V of G has two disjoint finite setgnh(Y) and
Syn(Y') of inheritedandsynthesized attributesespectively. We denote the set of
all attributes of nonterminal node symbotsby Att(Y) = Inh(Y) U Syn(Y).
Att = Uyey Att(Y) is called the set of attributes ofGG. We assume that
Inh(S) = 0. An attributea of Y is denoted by:(Y"), and set of possible values
of a is denoted by/(a).

3. Associated with each productign= X, — (D,C) € P is a setF, of se-
mantic ruleswhich define all the attributes ifiyn(Xo) U Uy crappy Inh(Y). A
semantic rule defining an attributg(X;,) has the formu(X;,) := f(a1(X;,),
oy 0 (X5,,)), 0 < iy < |Lab(D)|, X;, € Lab(D),0 < j < m. Here|Lab(D)|
denotes the cardinality of the sktb(D), andf is a mapping from/ (a;(X;,) %
e X Ay (Xip,)) INtO V (ap(X,))- In this situation, we say that (X;,) depends on
a;j(X;;) forj,1 <j <minp. The setF' = J,.p I, is called theset of semantic
rulesof AGG.

a

16



We illustrate a tessellation form and its corresponding graph. We show produc-
tions of an attribute NCE graph grammar TFAGG in Appendix B for tessellation
forms.

® Thfr S TR TR S
hf-ov hf-ov hf-ov hf-ov
| | | | | | | |
hfdf R hEr
hf-ov hf-ov hf-ov hf-ov
| | | | | | | |
hfdf~ S R hEr
hf-ov hf-ov hf-ov hf-ov
.I | | | | | .I |

hif © heIf i
Fig. 4.1 A tessellation form and its corresponding graph.

17



Chapter 5
Conclusion

We proposed an attribute graph grammar that characterizes 1SO6592 based pro-
gram documentation forms with respect to both the logical and visual structures.
The attribute graph grammar has 280 productions and 1248 attribute rules. And
we showed that the attribute graph grammar is an attribute precedence graph gram-
mar. Furthermore, we proposed an attribute graph grammar, which characterizes
tessellation forms. This attribute graph grammar has 69 productions and 308 at-
tribute rules.

We are now developing a software documentation system utilizing our proposed
approach in this thesis.

18
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No.| Production Semantic rule No.| Production Semantic rule
P OO -~ B s
1 ,[STUC 1, = i J[linnerstruc ]2 A1-| [ body ] = !lal] X(1)=X(0) widih(0) = width(1)
b fin X(2)=x(1) 0 |im 0 in L YOO heighi(0)= heighi(1)
' ' y(2)=y(1) M
1)=x(0) + Mleft  width(0) = : [J— X(1)=0 width(0) = width(2)
’ [head], ;El)*y(o) +Mtop max(width(1),width(2)) 7o “i Al [alroot] = i
i ~ , _ ALl y(1)=0 +AlMIleft+A1Mright
2 | Jlinnerstruct],._ in, X(2)=x(1) + Mieft height(0)= Al-fslal], = e 2 height(0)=height(2)
»in ! y(2)=y(1) height(1)+height(2) 1 iin,ov 3in,0v X(2)=x(1)+AlMleft +AlMtop+AlMbottom
[ body ] 2 | +height(1)+Mcen  +Mtop+Mcen+Mbottom ' y(2)=y(1)+AlMtop
: x(1)=0 width(0) = width(2) : ot X(1)=X(0) width(0) =
head] .. D4 [ head root ], |y1)=0 +HMleft+HMright oy Talrow]l [v(L)=y(0) max(width(1),width(2))
H1 ;_[ lo:= i 2 height(0)=height(2) al.| Jlalroot] . in/'[ov L e height@)=
gimev 4in.ov X(2)=x(1) + HMleft ~ +HMtop+HMbottom 2 | »in » 1 root ¥(2)=y(1) height(1)+height(2)
y(2)=y(1) + HMtop 1[alroot J2 +height(1) + A1Sv ~ +A1Sv
ov ' head row ] [\ (1) wicth) fov jov
v Y(1)=y! max(wi Wi ' i ~ ) o
H2 ,l[ head root ]o:: inet oy 1x@)=x(1) height(0)= A1-|+[alroot] = tlalrow] X(1)=x(0) width(0) = width(1)
S » v(2)=y(1) height(1)+height(2) 3 fin 0 fin 1 y(1)=y(0) height(0)= height(1)
o[ head root J,|" +height(1)+Hsv +HSv v '
iov iov (1)=x(0) dth(0) = width(1) iw éov (1)=x(0) dth(0) = width(1)
M = . X(1)=x Wi = Wi _le = . X(1)=x( widtl = widt
H3 Ein['w head root ] o - E\L head row ] 1 =0 height(0)= height(1) 21 EiL Zavl row ] o =l ?vl column ] 1] y)=y(0) height(0)= heighi(1)
\l \ v v
fou R N o
! =1 X(1)=x(0) width(0) = width(1) ! T scalar L [column ] 1Y=(0) width(1)+width(2)+A1Sh
H4|:[head row], := ¢[head column] |/¢3 "oy height(0)= height(1) Al :[golumn] T 2 X(Exﬁtﬁ)(l)ﬂlsh height(0)= .
4in.ov 4in.ov 5 |dinov 0 inov Orait) max(height(1), height(2))
Lovf vt [he d ] [he";\d X(1)=x(0) width(0) = Lot Lovf
tThead ovliy|scalar [ [cofumn | |y(2)=y(0)  width(1)+width(2)+HSh o R «(1)=x(0) Width(0) = width(1)
H5 | = e ——e X(2)=x(1) height(0)= Al-|e[al column] := e[alscalar] = d = wid
: [,ﬁo‘,ﬁh n] 0 Vinov +width(1) + HSh  max(height(1),height(@) | | linov 0 {inov 1 =0 height(0)= height(1)
' ' V(2)=y(1) ' '
Lovf Lo jouf Jouf
Y = I X(1)=x(0) width(0) = width(1) a1 - : X(1)=X(0) width(0) = WIDTH_keyword
H6 |+ [ head columno].— »[ head scalarl] V(1)=y(0) height(0)= height(L) AL ;[gcalar ]0' s[Key Words L [y@=y(0) height(0)= HEIGHT_keyword
sin.ov sin.ov 7 inovf +inovf
E ov,If E ov,If E ov,If E ov,If
Thead - ; X(1)=x(0) width(0) = WIDTH_pname |lra1 - : x(1)=x(0) width(0) = WIDTH_crcode
H7 :[sca ar ]o -= slErogram Name 1|Y(1)=y(0) height(0)= HEIGHT_pneme AL :[scalar ]0' I _CR Code L [y@)=y(0) height(0)= HEIGHT _crcode
v inovf v inovf 8 | yinowi v inovlf
E ovIf E ovIf E ov,If E ov,If
!Thead — ; x(1)=x(0) width(0) = WIDTH_stitle AMEYS = 1 X(1)=x(0) width(0) = WIDTH_scape
H8 :[scg]ar ]o s[Subtitle 1y@)=y(0) height(0)= HEIGHT_stitle Al :[scalar ]0 = sl>cope L[y@=y0) height(0)= HEIGHT_scape
v in,ovIf v in,ovIf 9 | yinowif y inoviIf
tovIf tovIf tovlf tovf
: he — : x(1)=x(0) width(0) = WIDTH_Icode ~ : al .— z X(1)=x(0) width(0) = WIDTH_variant
Ho :[scgl%r ]o = slLibrary Code v=y© height(0)= HEIGHT Icode Al :[scalar ]0 = s|Variant Y(D)=y(0) height(0)= HEIGHT variant
v in,ovIf v inovIf 10 |{inovif y inovf 1
tovIf tovIf tovf tovf
Th — ; x(1)=x(0) width(0) = WIDTH_version |!ra1 — 1 X(1)=x(0) width(0) = WIDTH_language
H10 :[sggl%rlo = s|Version v0=y© height(0)= HEIGHT version| [~ 1 :[gcalar] = slkanguage Yy(1)=y(0) height(0)= HEIGHT language
v in,ov,If y in,ov,If 11 | yinovi 0 y inovf 1
Eov.lf Eov.lf Euv,lf Eov,lf . 4th(o)
=; i = - 1)=xi widtl =WIDTH_operarion
Hi1sfhead ] o= iAuthor ] =0 padin(@) = winTHauthor | |as-[s[aL = iOperation | [y heighi(o)=
i[mscslalf ar ]0 i in,ov,If 1/m=0) MeIgNi(0)= HEIGHT author 12 il;nsgﬁflar ]0 5 in,ov,If 1 HEIGHT _operation
Eov,lf Eov,lf (1)=x(0) ioth(0) = WIDTH Eov,lf Eov,lf D) 4h(0) @
v ¥ x(1)=x Wil = _approver v ¥ X(1)=x(0; width(0) = WIDTH_softreq
H12l:[0gad | = {Approver ] lyt)=y) height(0)= AL (8l | = o[SoftwareReq. ] lyayyo)  heigni)=
i in,ov,If 0 i in,ovIf 1 HEIGHT_approver 13 i in,ov,If 0 i in,ov,If 1 HEIGHT_softreq
Eov,lf Eov,lf =) idth(0) = WIDTH | Eov‘lf Eov,l' (0yx(0) 4th(0) nard
- X(L)=xi wi = _orelease X(1)=x(0, width(0) = WIDTH_hardreq
H13 ;[Qgg]%r] = i[Original Release ] |y(1)=y(0) height(0)= Al- ;[géalar] = <[Hardware Req. ] |y(1j=(0) height(0)=
i in,ov,If 0 i in,ov,If 1 HEIGHT_orelease 14 i in,ov,If 0 i in,ov,If 1 HEIGHT _hardreq
jout jout (1)=x(0) idth(0) = WIDTH_crel jout jout (W)=x©) idth(0) = WIDTH_ref
X(1)=xi Wi = |_Crelease X(1)=x( widtl = reterence
H14 ;[Qgg%r] = 3[Current Release | |y()=y(0) height(0)= Al- ;[géalar] = iReferences ||y~ height(0)= -
i o oulf 0 i nowf 1 HEIGHT _crelease 15 i novtt 0 i imowif 1 HEIGHT _reference
tovlf tovlf . 4th(O) .
- X(1)=x{ widtl =WIDTH_function
ALY akyar ] = HFunction ] hijso  heighio-
16 ' " ovf 0 ' inov,If 1 HEIGHT_function
Eov,lf Eov,lf D) 4h(0) |
X(1)=x(0; width(0) = WIDTH_example
A (Yaty ] = TEamoe 650 e
17 i novt 0 ; inowIf 1 HEIGHT_example

21



No.| Production Semantic rule No.| Production Semantic rule
iov o (1)=X(0) idth(0) = width(1) i i (1)=x(0) idth(0) = width(1)
e = X =X Wi = Wi _ = e X =X Wi = Wil
3‘2 iiL body], ii[n az], y(=y(0) height(0)= height(1) 6\3 '.E body], : iiL as]; YO=y(0) height(0)= height(1)
v v v v
X(1)=0 width(0) = width(2) ' X(1)=0 Width(0) = width(2)
y(1)=0 +A2MIeft+A2Mright Y [a3root] |y1)=0 +A3MIeft+A3Mright
height(0)=height(2) A3-[[a3] . 2 height(0)=height(2)
X(2)=x(1)+A2Mleft +A2Mtop+A2Mbottom 1 éln‘ov X(2)=x(1)+A3Mleft +A3Mtop+A3Mbottom
y(2)=y(1)+A2Mtop y(2)=y(1)+A3Mtop
ov} 2 XEB:X% o (: idth(L)width(2)) 3 XEB:X% e (: idth(1),width(2))
1[ a2 row y(1)=y max(wi Wi 1[ a3 row y(1)=y max(wi Wi
A2- ,-[ az I’Oo'(]o l[ ]1 xgg:x% heIQEI(O)I:I(l) heighi2) A3- ,.[ a3 root ]o l[ ] xgg:xg; helgl;\(o)ﬁt(l) height2)
e =) el +heif il =" el +hei
2 | 7 1la2 root], i) + A2sy  +agsy 2 | " 1la3 root ], i) + A3sy tagsy Y
o i (1)=x(0) dth(0) = width(1) i i (1)=x(0) dth(0) = width(1)
— x(1)=x widtl = width(1; — X(1)=x widtl = width(2;
'::‘2' |[n azroot], = .[ azrowl  |Uaizl) height(0)= height(1) ';‘3' .E a3 root J, = ..[n asrow] |0zl height(0)= height(1)
V V '
o i W=x(©) idth(0) = width(1) i i W)=x(0) idth(0) = widh(1)
-|e = X(1)=x widtl = widtl | e = . X(1)=x( widtl = widtl
2‘2 .L 2,2 row], : |[n :/2 column ], |55 00) height(0)= height(1) ';\3 '.E 2,3 row ], : ii[] 2{3 column ], | i)y height(0)= height(1)
v ¥ \ v
Lowit i[a2 a2 X(1)=x(0) width(0) = Loui i[a3 a3 X(1)=x(0) width(0) =
Aol 1al ) [ Calar ]1 [column] ya=© width(1)+width(2)+A2Sh ol [ijl [column]2 Y= width(1)+width(2)+A3Sh
5 i ?.[‘30'”’“”]0' finov : (+\)N|>1;(lh)(l)+A25hh gl:nng)(_hel () heighi() ' : (+3N|)(;(th)(1)+A38hh g';lg%e, (L), height(2)
finov y@)=y(1) o ¢ i y@)=y(1) ¢ ¢
:ov ! iov ! (1)=x(0) idth(0) = width(1) :ov ! éov ' (1)=x(0) idth(0) = width(1)
— X =X wi =wi X =X Wi = wi
22- -IL 2/2 column ] = -I[n :/2 scalar ]l Y0=0) height(0)= height(1) ,6l-\3— ?.E 2[3 column ] .L 2/3 scalar] YO=0) height(0)= height(1)
\ v v v
tovlf tovlf tovf tovlf
- : x(1)=x(0) width(0) = WIDTH_hystory . = ._ X(1)=x(0) width(0) = WIDTH_legalcond
A2 [scalar] = ;1 Y()=y(0) height(0)= HEIGHT _hystory A3 [scalar ] : egal Conditions | |771-q) height(0)=
7 | iinovi & in,ovf 7 |iinovr §inovf HEIGHT _legalcond
- ov,If : ov,If - ov,If i ov,If
— _ x(1)=x(0) width(0) = WIDTH_respons _ — : : X(1)=x(0) width(0) = WIDTH_price
A2 [scalar] = {Responsibilty | [y)=y0) height(0)= HEIGHT _respons A3 [scalar ] = s|Price y(1)=y(0) height(0)= HEIGHT _price
8 |yinovi y inovIf 8 | yinowif y in.ov.If 1
tovlf tovlf tovf tovlf
=] X(1)=x(0) width(0) = WIDTH_dpc ) - _ X(1)=x(0) width(0) = WIDTH_inst
AZ [scalar] : 'Data [Data Prt. & Scr. | | ¥(1)=y(0) height(0)= HEIGHT_dpc A3 [scalar] Ty Installation | y(1)=y(0) height(0)= HEIGHT _inst
9 |yinovif v inowf 9 | inovit y inovif
- ov,If i ov,If - ov,lf i ov,If
=1 x(1)=x(0) width(0) = WIDTH_opeci _ - l X(1)=x(0) width(0) = WIDTH_training
':‘g [scz;lllar] = .?3? Con. Inst. W[y)=y©) height(0)= HEIGHT opeci 'i‘g [scaflar ] = mrz"?'ng L [y@=y0) height(0)= HEIGHT _training
yinov, LAk yin,ov, y in,ov|
tovlf tovlf tovf tovIf
= X(1)=x(0) width(0) = WIDTH_opem ~ - : X(1)=x(0) width(0) = WIDTH_maint
A2 [scalar] = +Ope. Message Y(1)=y(0) height(0)= HEIGHT _opem A3 [scalar ] = ¢[Maintenance Y(D)=y(0) height(0)= HEIGHT _maint
11 | {inowi v inovlf . 11 | inovi y inovlf E
fowif tovf X(1)=x(0) dth(0) = WIDTH jou! o X(1)=x(0) dth(0) = WIDTH
=X widtl = |_instsupp =Xi widtl = |_gassur
A2-|e [scalar] = 1 [Instal. & Support | y(1):y(0) height(0)= HEIGHT _instsupp A3-|e [ SCalar ] = ;W y(1)=y(0) height(0)=
12 | yinovit ; in,ov,If 12 | yinovit ; in,ov,If HEIGHT_gassur
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No.| Production Semantic rule No.| Production Semantic rule
o o W=x(©) dith(0) = width(1) o o W=x(©) dth(0) = width(1)
e —_ 1 X(1)=x(0; width(0) = width(1. e —_ 1 X(1)=x(0; width(0) = width(1.
34 giEbOdV]o : gi£a4]1 y(1)=y(0) height(0)= height(L) 35 iiEbody]O : ii£a5]1 y(1)=y(0) height(0)= height(L)
Al v Al
ov X(1)=0 width(0) = width(2) fov ot X(1)=0 width(0) = width(2)
' : y(1)=0 +AdMIeft+AdMright v _ y(1)=0 +ASMleft+A5Mright
A4-[s[a4] ] P height(0)=height(2) As-[1[a5] = height(0)=height(2)
1 ;in,ov ;in,ov X(2)=x(1)+AdMleft +A4Mtop+A4Mbottom 1 ;in,ov X(2)=x(1)+A5Mleft +A5Mtop+A5Mbottom
y(2)=y(1)+A4Mtop y(2)=y(1)+A5Mtop
o X(1)=X(0) width(0) = X(1)=X(0) width(0) =
| y(1)=y(0) max(width(1),width(2)) y(1)=y(0) max(width(1),width(2))
A4.| Jladroot] . in,IEVaA row], X(2)=x(1) height(0)= As.| Jl@sroot] . X@)=x(1) height(0)=
. 2)=y(1 height(1)+height(2 2)=y(1 height(1)+height(2
2 | ” 1l a4 root 1, y(+)ht)a,i(gi)11(1)+A4Sv +ilgs\/( yeheiani@ 2 s y(+)ht)a,i(gi)11(1)+ASSv +ilgs\/( yeheiani@
éov éov (1)=x(0) dth(0) = width(1) éov éov (1)=x(0) dth(0) = width(1)
— X(1)=x widtl = widtl — X(1)=x widtl = widtl
';\4- 'IE adroot], = ..[n adrowl] |05l height(0)= height(1) ';\5_ '.E asroot]y = i asrowl 1)y height(0)= height(L)
\l v v v
éw éov (1)=x(0) idth(0) = width(1) éw éov (1)=x(0) idth(0) = width(1)
A4-|s[ a4 row ] = e[ a4 column] |1 WIdI() = wid A5-|+[ a5 row ] = e[ a5 column] [ wIdth(h) = wid
4 éln‘ov 0 éln.ov 1| y(1)=y(0) height(0)= height(1) 2 éln‘ov 0 éln,ov 1| y(1)=y(0) height(0)= height(1)
Lovif HEYS a4 X(1)=x(0) idth(0) = Lowi a5 a5 X(1)=x(0) idth(0) =
Traa ,T”"'[scalar ]1 [column] y(2)=y(0) . \Asid)th(1)+width(2)+A45h 1125 ovlfi| scalar ]1 [column] y(2)=y(0) " mﬁijm(mwidm(z)%%
Ad- ?[column] Tt T 2|x()=x(1) height(0)= AS- ?[column] - ‘ 2|x(2)=x(1) height(0)=
5 |jinov 0 jinov y(;;’i's(‘;‘)(l)““‘sr‘ max(height(1) height(2))| (5 | Jinov 0 i y(;;’i's(‘;‘)(l)“‘ﬁh max(height(1)height(2))
éov'" éov'" (1)=x(0) idth(0) = width(1) éov'" éov'" (1)=x(0) idth(0) = width(1)
A4-|s[ a4 column] = e[a4 scalar], |*D= width(0) = widt A5-|s[ a5 column] = s[a5scalar], |X= width(0) = widt
6 3in,0v 0 3in.ov 1 |y(1)=y(0) height(0)= height(1) 6 3in,0v 0 éin.ov 1 |y(1)=y(0) height(0)= height(1)
tovf tovIf tovf tovIf
AMEYS - ; X(1)=x(0) width(0) = WIDTH_idname AMNESS - ; X(1)=x(0) width(0) = WIDTH_pdescript.
Ad :[gcalar ]o' *(ldentifier Name L [y@=y(0) height(0)= HEIGHT _idname AS :[gcalar ]o' *[Prob. Descript. L [y@=y(0) height(0)= HEIGHT _pdescript
7 |yinovi y inovif 7 |yinovi y inovif
tovf tovf tovf tovlf
a4 - ; X(1)=x(0) width(0) = WIDTH_idcategory | - ; X(1)=x(0) width(0) = WIDTH_psupplinfo
Ad :[gcalar ]o' slidentifier Category L[y@=y0) height(0)= A5 :[ggalar ]o' +[Prob. Suppl. Info. L[y@=y0) height(0)= HEIGHT_psupplinf
8 |;inowif y inovif HEIGHT_idcategory 8 |;inowif y in.ovif
tovf tovlf tovf tovlf
NEY - ; X(1)=X(0) width(0) = WIDTH_purpose |1 - ; X(1)=X(0) width(0) = WIDTH_psolution
A4 :[gcalar ] o Purpose L[y@=y0) height(0)= HEIGHT _purpose AS :[ggalar ]o' +[Prob. Solution L[y@=y0) height(0)= HEIGHT _psolution
9 | yinovif y inoviIf 9 | yinovif y inoviIf
tovf tovlf
a4 — : X(1)=x(0) width(0) = WIDTH_valuerange|
A4 :[gcalar]o" ilvalue /Range | |yi)-yo) height(0)=
10 |yinovit y in.ovif HEIGHT _valuerange
tovf tovlf
ANEY! - 1 X(1)=x(0) width(0) = WIDTH_unit
':‘14 ' [insgﬁflar ] o ' in:\l'vlt' L | y(=y(0) height(0)= HEIGHT _unit
o jout (1)=x(0) idth(0) = WIDTH
X(1)=x widtl = rest
A4- ;[ésléalar]o:: ;1 y(1)=y(0) height(0)= HEIGHT _rest
12 | iinovif +inovf
o jou (1)=x(0) dth(0) = WIDTH_ref
X(1)=x widtl = ref
Ade\3e o] = REE ]y nesn(o)- HEIGHT rer
13 | {inovit §inout
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No.|[ Production Semantic rule
:°" é"" (1)=X(0) idth(0) = width(1)
_|e ‘= o X(1)=x widtl = widtl
36 IIL bOdy ] ) El[n a6 ]1 y(1)=y(0) height(0)= height(1)
Al Al
: [ X(1)=0 Wwidth(0) = width(2)
i _iiA6: j[a6root] Iyii=o +ABMIeft+ABMright
A6-[e[aB]o = e height(0)=height(2)
1 éin,ov éin,ov X(2)=x(1)+A6Mleft +A6Mtop+A6Mbottom
y(2)=y(1)+A6Mtop
x(1)=x(0) width(0) =
¥(1)=y(0) max(width(1),width(2))
ABG-| o [ aG root ] i[ a6 row] x(2)=x(1) height(0)=
- y(2)=y(1) height(1)+height(2)
2 |¥n t[a6root], |"heighi) + sy +AGSV
iov iov (1)=x(0) dth(0) = width(1)
- X(1)=x{ widtl = width(1,
96' ?iE a6 root], - ?i[‘ abrowl]  |00)ho) height(0)= height(1)
Al Al
o o W=x(0) idth(0) = widh()
A6-|+[ a6 row ] := [ a6 column ] |XD=xQ width(0) = width(L
4 iin,uv 0 iin,uv 1|y(1)=y(0) height(0)= height(1)
L ovf X(1)=x(0) width(0) =
A6 ;[ae o [scalar]l[column] ygg ig; width(L)+width(2)+A6Sh
Itlcolumn|, Tt T = height(0)=
5 | linov 0 inov yé;”'s(‘?)(l)*/*ss“ max(height(1),height(2))
éov’” éov’" (1)=X(0) idth(0) = width(1)
! R x(1)=x width(0) = widtl
A6- :[a6 column ]0 : :[a6 scalar ], Y=y height(0)= height(1)
6 ;ln,ov ;IH,OV
.ovl1 uov If
_ = . x(1)=x(0) width(0) = WIDTH_funcspe
A6 :[scalar ] Functional Spe. L |y@)=y) height(0)= HEIGHT _funcspe
7 | yinovit §inovi
.| Production Semantic rule No.| Production Semantic rule
o o W) 4th(0) = widih(1) i i W) dth(0) = width(1)
- X(1)=x(0, width(0) = width(1; — X(1)=x(0; width(0) = width(1,
;[ body] = el YW=y(0) height(0)= height(1) gl' ?ILb Io - [b” YW=y(0) height(0)= height(1)
A Al V
fow ot ) X(1)=0 width(0) = width(2) :QV blroot] [0 width(0) = widlth(2)
1Tb] 1B 11 [bc body], |y1)=0 +BCMieft+BCMright b1 - [ bl roo ]2 y(1)=0 ~+B1Mleft+BIMright
? 0 ot o 1 height(0)=height(2) B1-|¢ 0o = height(0)=height(2)
ymov mov 1[ b bod ] X(2)=x(1)+BCMleft +BCMtop+BCMbottom 1 'In ov X(2)=x(1)+B1Mleft +B1Mtop+B1Mbottom
. Y. 2 |y(2)=y(1)+BCMtop y(2)=y(1)+B1Mtop
X(1)=0 width(0) = width(2) X(1)=X(0) width(0) =
[ bc body ] ,[bcroot] |yiy=o _+BCMleft+BCMright [ bl root] ,[ bl row] y(1)=y(0) ~ max(width(1),width(2))
H height(0)=height(2) Bl-| e 0 x(2)=x(1) height(0)=
§inov X(2)=x(1)+BCMleft +BCMtop+BCMbottom 2 »in » 1 b1 y(2)=y(1 height(1)+height(2)
V(2)=y(1)+ECMtop t[blroot], | " heighiy) + Bisv  +Bisv
¥ X(1)=x(0) width(0) = ' '
bc row y(1)=y(0) max(width(1),width(2)) v v _ . -
e a5 RN RN et B et
= ei +hei L
sm ~ 1lbc root], e hgight(l) vBCsy  tmosy Y 3 "
'?’bc root ] - "Evbc row], X(1)=X(0) width(0) = width(1) B1- :O[Vbl row], - ﬁvbl column ], X(1)=X(0) width(0) = width(1)
0 T y(1)=y(0) height(0)= height(1) 4 |inov T e y(1)=y(0) height(0)= height(1)
V V Al V
for - Lovf ot} [ ] [ ] X(1)=x(0) width(0) =
H i _ ) i scalar [1 |cOlumn ]| [Y(1)=y(0) dth(1)+width(2)+B1Sh
Toorowl, = ibocoumn] b0 oo | lerlipd g S ISERBEOUMILRERG | e
binov §inov 5 |iinov finov y(;)w'jg)(“*ms" max(height(1),height(2))
joulf ovif} XH=(O) width(0) = Lov,i :ovlf
scalar |1 |column y(l) =y(0) idth idth h _ ’ -
1B = LBl 3t st oy TS o, e b scalr, e ey
im,ov 0 4in.ov y(+\)N|3Efll)(1)+BCSh max(height(1),height(2)) 6 ;ln ov 'ln oV
iuvlf iovlf Jovif '°"‘f
X(1)=x(0) width(0) = width(1) ; = . x(l):x(O) width(0) = WIDTH_ddatadoc
s[bc column ], s[bescalar], |77V height(0)= height(1) Bl [scalar ] D. of Data Doc. y(1)=y(0) height(0)= HEIGHT_ddatadoc
'II’| oV 'm ,0v 7 1 inovif 3 inovif
tovlf Tov,If
: — : f x(1)=x(0) width(0) = WIDTH_technicalid
[scalar] = ¢[Technical Id. Y@=y height(0)=
v in,ov,If 3 inovIf HEIGHT_technicalid
-ovlf -ovIV
: x(l):x(O) width(0) = WIDTH_aoid
C1s [scalar] : pp!. Orient. Id. y(1)=y(0) height(0)= HEIGHT_aoid
vy in,ovIf y inovIf
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No.| Production Semantic rule No.| Production Semantic rule
i i W=x(0) 0 (0) = widh(1) i - =0 Wbt
_|e = . X(1)=x widtl = width(1 _[<[b2 = _ X(1)=x WIDTH_organizational
B2-|+[ b body ] = e[b2] Y(1)=y(0) height(0)= height(1) B2 :[scalar]o' 'lOrganizational | [y(@)=y(0) height(0)=
0 |yn 3" 18 |yinovit v inoviif HEIGHT_organizational
x(1)=0 width(0) = width(2) TovIf TovIf
y(1)=0 +B2Mleft+B2Mright v B . . _ .
height(0)=height(2 B2-|s b2 = . X(1)=x(0) wu_ith(O%WlDTHJechmcgl
X(2)=x(1)+B2Mlet '9+B(2,3MOD',';’BZ(M)b0mm b g[scalar ]0 Lt L |y(D=y© height(0)= HEIGHT _technical
y(2)=y(1)+B2Mtop v in.ovf P
ol XW=x©) wah@= Lou fowt
go.| JIb2root] ._  ilb2row], |Y=(O) heigha WA WANE) | 1o ! - X(1)=x(0) width(0) = WIDTH_custodial
§ 0 = in, (2)=x(1) ght(0) *| al ‘= ¢|Custodial 1)= height(0)= HEIGHT I
2 |, ¥ ‘”b ¥(2)=y(1) height(1)+height(2) 20 ilscalar Jo o E= | y()=y(0) eight(0)= HEIGHT_custodial
t[b2root], | " height1) + Basv  +B2Sv P inoulf
fov fov jouf fovif
M _ 1 x(1)=x(0) width(0) = width(1) b2 - 1 X(1)=x(0) width(0) = WIDTH_dsecurity
22 iiL b2root],  : fi[. b2rowl], i) height(0)= height(1) Ef g[scallflar ]0 = 52}? Securit L [y@=y0) height(0)= HEIGHT_dsecurity
\ A\l v in,ov, v in,ov,
fov fov Jovif Jouf
M =1 X(1)=x(0) width(0) = width(1) | b2 = Z X(1)=x(0) width(0) = WIDTH_recovery
52 fl[n Obvz row], : f.L Evz column ] 15570 ) height(0)= height(L) 222 5[sce|1flar ]0 = il;(i’clzfover L [y@=y0) height(0)= HEIGHT _recovery
v v yin,ov, 1 inov,
Lovif o ,,g[bz ] [b2 ] X(1)=x(0) width(0) = Lovlf Lovf
v 2 scalar [1 [column | [Y(2)=y(0) width(1)+width(2)+B2Sh i 1 - 1)=x(0) idth(0) = WIDTH i
B2+ *[@3umn], = * 7 * 2@ | ey height(0)= B2-|*[0Zjar ]0 = dEncryption ]| XUO - width©) - WIDTH_encrypion
5 | inov 0 linov y(z):y(l)( ) max(height(1).height(2))| (23 | iin o inovif HEIGHT_encryption
o o W=x(0) dih(0) = vidin(1) i s W=x(0) in(0)
e = . X(1)=x widtl = width(1, _| o[D2 = _ X(1)=x widtl =WIDTH_use
gz fl[n obv2 column]; : f.L Evz scalar], 155200 height(0)= height(L) Ej 5[sce|1flar]0' L osvelf L [y@=y0) height(0)= HEIGHT use
v v yin,ov, 1 inov,
tovIf tovlf
v \l = i -
_[i[b2 — . X(1)=x(0) width(0) = WIDTH_vthrought
B2 :[scalar]o' s[valid through [y@)=y©) height(0)=
7 | yinovl y inovif HEIGHT _vthrought
tovlf tovlf
M A - - . _ .
b2 - X(1)=x(0) width(0) = WIDTH_variant
B2 ?[scalar]o' oL ariants 1 [y@=y(©) height(0)=
8 |yinovi y inov,If HEIGHT _variant
tovIf tovf
_|+[b2 = Z X(1)=X(0) width(0) = WIDTH_validity
B2 =[gcalaf ]0' s|validity Y@= height(0)= HEIGHT validity
9 |[§inovit y in.oviIf
tovlf tovlf
A A — i -
b2 = lAccess Author, ] [X@=x© width(0) = WIDTH_aauthor
B2 ?[scalar ]o' s[Access Author. Jiocie) s
10 |yinovit 1 inovIf HEIGHT _aauthor
tovIf tovf
| 1b2 - : X(1)=x(0) width(0) = WIDTH_origination
B2 :[scalar]o' :[Origination 1[y@)=y0) height(0)= e
11 |yinovit y inovif HEIGHT _origination
tovlf tovlf it g
1)=x(0) idth(0) = WIDTH S
B2(1[02,, | = ‘ReadAccess ][00 heam0s
12 éin,ov,lf 0 éin,ov,l' 1 HEIGHT _readaccess
iout jout (1)=x(0) dth(0) = WIDTH d
x(1)=x widtl = ament
B2- ;[ts)galar] := s[Amentdment Y(0)=y(0) height(0)= HEIGHT _amentd
13 ; in,ovIf 0 ; in,ovIf E
tovlf tovlf =) )
A M - - X(1)=x(O; width(0) =
B2- 7[ggalar ] = e[Communication | |y(1)=y(0) WIDTH_communication
14 | o © +in,ovIf 1 height(0)=
¥ e ' HEIGHT_communication
o o 1)=x(0 dth(0) = WIDTH I
_ th(O) = .
B2- ;[ggalar] := i[Access Regulation §E1§:§Eo§ m}igh(t([))): arecuaton
15 im.ov,lv 0 iin,ov.lf 1 HEIGHT _aregulation
tovlf tovlf =) )
v v X(1)=x(O; width(0) =
B2- 7[ggalar] := «[Responsibilities | |y(1)=y(0) WIDTH_responsibilities
16 | :5novif 0 Lin,ov,If 1 height(0)=
A ' HEIGHT_responsibilities
o o (1)=x(0) dth(0) = WIDTH d
- - X(1)=xI widtl = |_aoriente
B2- ;[ggalar] := [Appli. Oriented Y(1)=y(0) height(0)= HEIGHT_aoriented
17 |dinovit 0 iinovir 1
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No.| Production Semantic rule No.| Production Semantic rule
fov fov Jovif Jouf
M =1 x(1)=x(0) width(0) = width(1) | [b3 - : x(1)=x(0) width(0) = WIDTH_datatype
B3:fbbodyl, = +Ib3], Y@=y height(0)= height(1) 5 5[sce|1’Iar Iy tData Type L[VW=y©)  height(0)= HEIGHT_datatype
v ] y in,ov, ¢ In.ov,
sty o e O,
v __ y(1)= + eft+] rg v v . . _ "
B3:[P3lo = heighi(0)=height(2) B3-{4[03. ] := YUnits ][00 widih(©)=WIDTH unit
1 |imov X(2)=x(1)+B3Mieft  +B3Mtop+B3Mbottom 19 3[?5\?"'3’]0 Finovi ) [y(D)=y(0) height(0)= HEIGHT _unit
y(2)=y(1)+B3Mtop O o
' X(1)=x(0) width(0) = ot Lovif th(0) =
1] b3 row ¥(1)=y(0) max(width(1),width(2)) i % - width(0)
B3- /.[ b3root]  ._ i?/’EV I X(2)=x(1) height(©)= B3- ;[ggalar] = +[Range of Values ;‘,ﬁ;;;% heigm((\)l;’lDTHﬁngeomme
2 |, *1{b3 root ]2 y(i)igi(é%t(l)+ sssy Eglggt/(lﬁhelght(z) 20 [{inovi O jinovif 1 HEIGHT_rangeofvalue
fov fov jouf fovif
M _ 1 x(1)=x(0) width(0) = width(1) M - 1 X(1)=x(0) width(0) = WIDTH_encoding
B3-[s[b3root],  := s[b3row]  |I5iTo) height(0)= height(1) B3 :[ls)galar]o' tlEncoding L |y(@)=y(0) height(0)= HEIGHT _encoding
3 ;m ;m 21 v in,ov,If H in,ov,If
fov L ov fovif fovlf width(0) =
M =1 X(1)=x(0) width(0) = width(1) M - : X(1)=x(0) WIDTH_chekingcondition
B3-{s[b3row], = :[b3column] XHxA = s B3 ;[ggalar] = +[Cheking Condition] X=X height(0)=
4 sin.ov jinov 22 1 inovif 0 y inovif 1 HEIGHT_chekingcondition
Lovf o3 b3 X(1)=x(0) width(0) = Lovf tovif
y ilscalar [1 [column|_[Y()=y(0) idth idth h : : _ ; -
B3| [Bumn] = [—.f s S, @ g " B3B3 ] = {Ocourrence ] XU i) - wioTH ocaurence
5 |[iinov 0 inov y(;;”:'?(“l‘)(l)"335h max(height(1),height(2)) 23 | yinovit 0 y inovif 1 HEIGHT_occurrence
vt Lovf Jouf jovf width(0) =
M =1 x(1)=x(0) width(0) = width(1) | [b3 - : x(1)=x(0) WIDTH_dependency
B3 :[b3 column] : :[b3 scalar ], YD=y(0) height(0)= height(1) B3 :[scalar]o' :Deendenmes L [y0=y© height(0)=
6 sin.ov 4iniov 24 1 inovif 1 inovif HEIGHT_dependency
TovIf tovIf
_[1[b3 = Z X(1)=x(0) width(0) = WIDTH_category
B3 :[scalar]o' ricategor 1| y(W)=y(©0) height(0)=
7 | yinovl y in.ovif HEIGHT_category
tovlf tovlf
| 11b3 - ; X(1)=x(0) width(0) = WIDTH_status
B3-|+[Qjar | = {Status V@=y©  heighi(0)=
8 |yinovi y inovIf HEIGHT _status
tovIf tovIf
| 1[b3 - : X(1)=x(0) width(0) = WIDTH_purpose
53 g[scallflar ]0. H E:Vrfose 1| Y(@)=y(0) height(0)= HEIGHT _purpose
v in,ov, y inov,
tovlf tovlf
| 1rb3 - ; X(1)=x(0) width(0) = WIDTH_descriptor
B3 :[scalar]o' :pescr|ptors L [y(@)=y(0) height(0)= )
10 |yinovit y inovIf HEIGHT_descriptor
tovIf tovIf
| 1[b3 - Z X(1)=x(0) width(0) = WIDTH_sensitivity
B3-{+[B8ajar |, = j[Sensitivity D=0 height(0)= -
11 | yinovit y inovif HEIGHT _sensitivity
tovlf tovlf At ]
1)=x(0, idth(0) = WIDTH t
X H [ R T | 0 = S
12 |binouit 0 iinovif 1 HEIGHT_format
o o (1)=x(0) dth(0) = WIDTH
- X(1)=x widtl = |_size
333- g[gga,a, ]0 = '1 Y=y height(0)= HEIGHT _size
1 v inowIf 1 inovIf
tovlf tovlf =) h(o) g
- X(1)=x(0; width(0) = WIDTH_medium
B3 #03a| = fWedum ] iy e HEIGHT_medium
14 | iinovit 4 inovf
tovIf TovIf (1)=x(0) width(0) =
M = ! - X(L)=x WIDTH_compression
B3- ?[ggalar ] 0 11 y()=y(0) height(0)= )
15 | inovif y in.ovif HEIGHT_compression
tovlf tovlf =) ho) ’
X(1)=x(0, width(0) = WIDTH_code
B3- %[ggalar ]0: %1 y(1)=y(0) height(0)= HEIGHT _code
16 | yinovit 4 inovf
tovIf tovIf (1)=x(0) width(0) =
M — ! X(1)=xl WIDTH_characterset
B3- ?[ggalar]o'_ i haracter Set | [y=y0) height(Oye |
17 |yinovit y inovif HEIGHT_characterset

26



No.| Production Semantic rule No.| Production Semantic rule
o i (1)=x(0) idih(0) = widtn(1) i i (L=x(0) idih(®) = widinl)
— X(1)=xi Wit = Wi — X(1)=x( wi = Wit
c1 'l[n body ], = ?ILC] 1 y(1)=y(0) height(0)= height(1) gl' ?IEC]O = 'l[n il y(1)=y(0) height(0)= height(1)
v v
X(1)=0 width(0) = width(2) fov X(1)=0 width(0) = width(2)
y(1)=0 +CCMleft+CCMright el y(1)=0 +C1Mleft+C1Mright
1 height(0)=height(2) C1-|¢ height(0)=height(2)
X(2)=x(1)+CCMleft +CCMtop+CCMbottom| 1 éin,ov X(2)=x(1)+C1Mleft +C1Mtop+C1Mbottom
y(2)=y(1)+CCMtop y(2)=y(1)+C1Mtop
X(1)=0 width(0) = width(2) o XE1§=X£O; Wld‘h(O)(= (L i)
y(1)=0 +CCMleft+CCMright cl row y(1)=y(0, max(width(1),width(2
height(0)=height(2) C1- ,.[ cl root] 0 ; [v I X(2)=x(1) height(0)=
X(2)=x(1)+CCMIeft +CCMtop+CCMbottom) 2 |,in 1 t y(2)=y(1) height(1)+height(2)
y(2)=y(1)+CCMtop [ ¢l roof ] + height(1) + C1Sv  +C1Sv
o X(1)=x(0) width(0) = fov fov
y(1)=y(0) max(width(1),width(2)) " ) o
cc ,.[ be root ], i[ cerow], x(2)=x(1) height(0)= C1-|+[ c1 root Io = '[ clrow]; ;EBZ;% ﬁ’é?;n(t%)’_‘a’ﬁg&)n
/i 2)=y(1) height(1)+height(2 it = =
2 | " ilec root], Y(+)hzi(gl)11(1)+CCSv Teggyheen@ 3 " "
iw iov (1)=x(0) dth(0) = width(1) iw iov (1)=x(0) dth(0) = width(1)
- X(1)=x widtl = width(1, — X(1)=x widt = width(1;
CCyslecroot], = slecrow],  |0ai-l) height(0)= height(1) Cl-slclrow], = slclcolumn oyl height(0)= height(1)
3 'In 'II'| 4 'In ,0V 'In ,0V/
fov fov Jouf ovlfi [ ] [ ] x(i)=x(8) width(0) =
11 o X(1)=x(0) width(0) = width(1) : scalar |1 [column|_[Y(L)=y(0) width(1)+width(2)+C1Sh|
CCqslecrow], = slcccolumn], (Fo=o) height(0)= height(1) C1 [column] i (Eauﬁ(zﬁ)(mmsr\h ight(0)=
4 |inov jinov 5 |iinov jinov st max(height(1) height(2))
Lovif out! [ ] [ ] X(1)=x(0) width(0) = Louf :uvlf
scalar |1 |column] |¥(1)=Y(0) width(1)+width(2)+CCSH v 1)=x(0) idth(0) = width(1]
CcCoe . 2[x(@)=x(1) height(0 Cl-[e[clcolumn]  := .[ clscalar], [XD=xO width(0) = width(1)
5 'ILCOC‘Zlumn] ,'" 1oV o *width(1)+CCSh gm(axx)(helght(l) height(2)) 6 |:inov 0 tin,ov 1 p@=0 height(0)= height(1)
y(2)=y(1) \ v
’ov If ’av It fovf Jovif width(0) =
1o x(1)=x(0) width(0) = width(1) _ . X(1)=x(0) ) WIDTH_dprocedure
CC{s[cccolumn] = *[cc scalar], e e e c1 [ Liar ] . of Procedure ] |74 =0) height(0)=
6 'm oV 'ln L0V 7 1 inovIf H +in,ovf HEIGHT_dprocedure
-ov If -ov If width(0) =
: = . X(1)=x(0) WIDTH_procedurename
CC1*[SRatar |, = BOS0  negmo-
7 v in,ov,If H 3 inovf HEIGHT_procedurename
-uvlf -ovlf
: = x(1)=x(0) width(0) = WIDTH_variant
CCyt [Scalar] : y(1)=y(0) height(0)= HEIGHT _variant
8 |[yinovit y inovIf 4
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No.| Production Semantic rule No.| Production Semantic rule
Lov fov Jovlf sowlf width(0) = WIDTH_testing
! x(1)=x(0) width(0) = width(1) Co- rc2 = ] esting X(1)=x(0) height(0)= HEIGHT_testing
: ¥(1)=y(0) height(0)= height(1) ‘| scalar ' y(1)=y(0)
0 - 1|
H 18 |;inovit 1 inovif
Dm0 et Colrigh jout jout
y(1)= + eft+ right v B — . . _ .
ey | |C2-3{ER,1o | = TG [ pano-wrs v
X(2)=x($C2Mieft +C2Mtop+C2Mbotiom | |1g) | | scaiar Jo S mout 1|YW=YO eight(0)= ~training
y(2)=y(1)+C2Mtop e o
o) X(1)=X(0) widh©)= toul foul (O
i[c2row], |YU=(0) max(width(1) width(2)) ; i _ width(0) =
cz| llczroot] il h X(2)=x(1) height(0)= c2-|4[c2 = +[Refinement Ref. | [X=49 WIDTH_refinementrefer
“in » 1"" y(2)=y(1 height(1)+height(2) i|scalar |, i L [y(@)=y(0) height(0)=
2 |s 1[ c2 root ]2 +height(1) + C2Sv  +C2Sv 20 | yinout 3 inout HEIGHT_refinementrefer
fov fov jouf soulf width(0) =
C2- :[ c2 root ] = :[ c2 row ] X(1)=x(0) width(0) = width(1) c2-|4[c2 = :Adat Suggestion | [X®)=x(©) WIDTH_adaptaionsuggest
! 0 i 1 y(1)=y(0) height(0)= height(1) i|scalar [, : ¥(1)=y(0) height(0)=
tin tin H 0 e 1| ight(0)
3 i i 21 | yinovit 1 inovif HEIGHT_adaptationsuggest|
Lov L ov Joulf Jouf width(0) =
|1 - ! X(1)=X(0) width(0) = width(1) {lrc2 - ' X(1)=x(0) WIDTH_supportofprocedure
Cc2 ?[ c2 row]0 = ?[ c2 column ]1 YD=y(0) height(0)= height(1) Cc2 ?[scalar] = s/Supp. Procedure Y(1)=y(0) height(0)=
0 - 1|
4 sin.ov jinov 22 1 inovif 1 inovif HEIGHT_supportofprocedure
Lovif ic2 c2 X(1)=x(0) width(0) =
lc2 _f’"‘,[scalar ]1 [column Y(1)=y(0) width(1)+width(2)+C2Sh
C2- 7[column] = P C 2|x(@)=x(1) height(0)=
5 | 0 iinov +width(1)+C2Sh = oy (height(1),height(2))
finov i y@=y() ’
iov,lf iov,lf
~ - X(1)=x(0) width(0) = width(1)
C2 ?[ c2 column] o ?[ c2 scalar ], YD=y(0) height(0)= height(1)
6 ;IH,OV ;IH,DV
éWlfz éuvvlf X(1)=x(0) Width(oelvleTH ibili
c2 ?[scalar]o il esponsibilities Jiocies heighi(O)
7 | yinov y inovif HEIGHT _responsibility
éov‘lf éov,l' Width(oaNleTH ol
SHE a0 j ~developmant
c2 ?[scalar]o' s[Development Jiocie) height(O)
8 |[§inovif y inovIf HEIGHT_development
éw” éw” Widlh(o%l\l:IDTH destribut
SHE e ; ~esbdton
C2 ?[scalar ]0. H estribution [y height(0)=
9 | §inovit 4 inovf HEIGHT _destribution
tovlf tovlf
A M — _ . _ .
lre2 - X(1)=X(0) width(0) = WIDTH_training
502 ?[scellflar ]0' ?inroavll?mg 1 [y@=y(©0) height(0)= HEIGHT _training
y in,ov, y inov,
tovIf TovIf width(0) =
v \l R - = i
_|o[C2 = X(1)=x(0) ~ WIDTH_modification
Cc2 ?[scalar ]0. +[Modification [0y height(0)=
11 | §inowr y inoviIf HEIGHT_modification
tovlf tovlf (1)=x(0) width(0) =
' v X(1)=X(0) )
c2- 7[gc2:alar] := «[Contractual Items | |y(1)=y(0) he"i"ﬁg]")'j"”"ac‘”a“‘em
12 |yinovit 0 y inov,If 4 HEIGHT_contractualitem
tovIf TovIf (1)=x(0) width(0) =
M = ! Y X(L)=x WIDTH_lagalcondition
c2- ?[ggalar]o'_ s[Cegal Condition | |y(1)=y(0) holght(O)
13 | {inoui y inovf 4 HEIGHT _legalcondition
tovlf tovlf (1)=x(0) width(0) =
M s X(1)=x(0 WIDTH_training
c2- ?[(s:cz:alar ]0.— +[Training | [y@=© AU
14 | inovit y in.ovIf HEIGHT _training
tovIf TovIf (1)=x(0) width(0) =
M — ! B X(1)=xl WIDTH_qualityassurance
c2- ?[ggalar] = +[Quality Assurance] |y(1)=y(0) hotghs
15 |yinovif 0 y inovif 4 HEIGHT_qualityassurance
tovlf tovlf
i — X(1)=x(0) width(0) =
c2- 7[(s:galar ]0 := «[Maintenance | y@=>0 WIDTH_maintenance
il mowll height(0)=
16 | vinowr 3o HEIGHT_maintenance
tovIf tovIf (1)=x(0) width(0) =
M = ! : T X(L)=x WIDTH_destribtutionfiling
c2- ?[ggalar]o'_ +[Destri. & Filing y(1)=y(0) holgO
17 | §inovif §inovt 4 HEIGHT_destributionfiling
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No.| Production Semantic rule No.| Production Semantic rule
iov iov tovlf tovlf
M =1 X(1)=x(0) width(0) = width(1) [1c3 - ' X(1)=x(0) width(0) = WIDTH_tconstraint
C3-[2[ c body] = e[c3], e = c3 ?[scalar]o" +[Timing Constraints] | /1=3c) height(0)= _
0 |[in iin 18 | §inovit 4 inovif HEIGHT_tconstraint
1 Pimesoen, \ 1)=0 idth(0) = width(2 H H .
i i35, [c3root] [ e Corigh o el widin(0) =
re3 A =} 1y 2 |V ) ; 9 1e3 — ! - X(1)=x(0) WIDTH_associateddoc
c3-sle3] ) = e height(0)=height(2) C3- 7[gcalar] = s[Associated Doc. ] [0 D H_associ
1 |inov hin.ov X(2)=x(1)+C3Mleft  +C3Mtop+C3Mbottom 19 |t o ok 1| Y=Y eight(0)= )
v v V(2)=y(1)+C3Mtop vy in,ovIf y In.ov, HEIGHT _associateddoc
H X(1)=x(0) width(0) =
ovy - i i
ca| .lc3root] cilcsrow], YO heighiop nHWAnE)
. v ov " A .
» y(2)=y(1) height(1)+height(2)
2 s tfedroot] ["Vheighta) + casv  +c3sv
i i (=x(0) (o) = wid(1)
— X(1)=x(0; width(0) = width(1,
3(‘:3' ?i£c3 root], = ?i£03 rowl, NS0 height(0)= height(1)
v v
éOV éOV
. — X(1)=X(0) Width(0) = width(1)
4C3 ?iL Ef‘ row], ?iL Ef‘ column], 15200 height(0)= height(L)
v v
tovlf ifc3 c3 X(1)=x(0) width(0) =
v ”V""[scalar ]1 [column] ¥(1)=y(0) véid)th(1)+width(2)+c3sh
C3- t[°3| ] S 2(x(2)=x(1) height(0)=
t[column [~ +width(1)+C3Sh ; ;
5 Jinov H Y@)=y(1) max(height(1),height(2))
éov,lf énv,lf X .
-le[c3column] := e[c3scalar], [XL>O width(0) = width(1)
gs ?|£ o ]0 ?|£ o ]1 y(1)=y(0) height(0)= height(1)
v v
joulf jowlf width(0) =
v v -
- o[C3 = X(1)=x(0) WIDTH_reference
C3 ?[scalar]o' 1IReferences L [y@=y© height(0)=
7 |yinovi y inovif HEIGHT _reference
tovlf tovlf width(0) =
v v -
_[i[c3 = X(1)=x(0) WIDTH_occfrequency
c3 ?[scalar]o' #[Occ. Frequency Hireismest height(0)=
8 | yinovi y inovf HEIGHT _occfrecuency
tovlf tovlf width(0) =
v v - - i
_[i[c3 = _ x(1)=x(0) ~ WIDTH_function
cs ?[scalar]o' 3[Function L [y@=y©) height(0)= _
9 |yinowi y inovf HEIGHT_function
sowlf joulf width(0) =
v v _ .
_|o[C3 = X(1)=x(0) WIDTH_capabilityrreq
c3 ?[scalar]o' 1lCap. & R. Req. L |y(@=y(0) height(0)=
10 |yinovit y inovif HEIGHT_capabilityrreq
tovIf tovlf width(0) =
v v _
_ c3 — X(1)=x(0) . WIDTH_restexception
C3 ?[scalar]o' sRest. & Excep. L | ¥@)=y(0) height(0)= _
11 |;inowi 1 inovf HEIGHT_restexception|
tovIf tovlf (1)=x(0) width(0) =
v v X(1)=x{
1 *[SRatar ] = - e pereonne
cs ?[scalar]o' slPersonnel YW= height(0)=
12 |{inovif 1 inovf HEIGHT_personnel
tovIf tovlf (1)=x(0) width(0) =
v v x(1)=x
_|e[Cc3 = — WIDTH_dataprtcsec
c3 ?[scalar ]0 = +[Data Pric. & Sec. | =0 height(O)e
13 |;inovif 1 inovf HEIGHT_dataprtcsec
tovIf tovlf (1)=x(0) width(0) =
M v = X(1)=x(0; .
e3 = _ ~ WIDTH_personnelskill
c3 ?[scalar ]0 = s[Personnel Skill | |yw=0) helght(O)=
14 | ;inovit y in.oviIf HEIGHT_personnelskill
tovlf tovlf (W)=x(©) width(0) =
v v X(1)=x(0
re3 = ~ WIDTH_hardwarereq
o] ?[ S ar ]o = +[Hardware Req. ||y height(0)=
15 |{inovit y inovf HEIGHT _hardwarereq
tovf tovIf
v 1 X(1)=x(0) width(0) =
C3- 7[g§alar ]0 = s|Software Req. 3 y(1)=y(0) WIDTH_softwarereq
ik Linovlf height(0)=
16 | yinovit y e HEIGHT_softwarereq
tovIf tovIf width(0) =
v v - X(1)=x(0) WIDTH_supplies
C3-| [ty |, = BupBles ] v0)  neignioye -
17 | yinovit y inovf HEIGHT _supplies
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No.| Production Semantic rule No.| Production Semantic rule
10V EOV I
| _ ! X(1)=X(0) width(0) = width(1) . X(1)=X(0) width(0) = width(1)
(():4 iiL ¢ body ] ii[] c4], Y(1)=y(0) height(0)= height(L) g5 ? y(1)=y(0) height(0)= height(L)
Al v
fov X(1)=0 width(0) = width(2) ' X(1)=0 width(0) = width(2)
1 y(1)=0 +C4Mleft+C4Mright 1 y(1)=0 +C5Mleft+C5Mright
C4- 7[0410 height(0)=height(2) C5-¢ height(0)=height(2)
1 ;in,ov X(2)=x(1)+CaMleft +C4Mtop+C4Mbottom 1 i X(2)=x(1)+C5Mleft +C5Mtop+C5Mbottom
y(2)=y(1)+C4Mtop y(2)=y(1)+C5Mtop
X(1)=X(0) width(0) = ] X(1)=X(0) width(0) =
i1 ¢4 row y(1)=y(0) max(width(1),width(2)) 31 ¢5 row y(1)=y(0) max(width(1),width(2))
C4- .[ c4 root]o n, [ ] x(2)=x(1) height(0)= C5- .[ 5 root]o .n,'[ ]l X(2)=x(1) height(0)=
2)=y(L, height(1)+height(2; v y(2)=y(1 height(1)+height(2
2 s 4 [C4 root ], y(+)hzi(ggn(1)+c4s\/ [egaheiont@ 2 | ” 1[ c5 root 1, (+)he|gr)n(1)+053v Iegheln(@
ca- IO[VC4 root | — '?’04 row], X(1)=x(0) width(0) = width(1) C5- :(EVCS root ] - 1?c5 row] X(1)=X(0) width(0) = width(1)
3 fin 0 : fin y(1)=y(0) height(0)= height(1) 3 fin 0 . fin 1 y(1)=y(0) height(0)= height(1)
Y Y Al Y
o o W=x(0) dth(0) = widkh() i o W=x(0) 4th(0) = widh()
-e = X(1)=x(0; width(0) = width(1 e = . X(1)=x(0; width(0) = width(,
24 .L g‘f‘ owly .L gf column ] |5 \-yio) height(0)= height(1) 4C5 '.E gf’ owly .L 101‘:5 column 1, |/ )=o) height(0)= height(1)
V V Al V
Lovlf c4 c4 X(1)=x(0) width(0) = tovlf X(1)=x(0) width(0) =
ca [ ] [Scalar ]a[column} Vgg_ig widin(1)+widtn(2)+C4sh| | o [ oy [Scalaf] [column] ygg i?ii width(1)+width(2)+C5Sh
"t [Column o it , height(0)= ! “|ilcolumn P it , height(0)= )
5 |iinov 4inov y(;;”'y(‘l)(l)*c“s max(height(1) height)| (5 | iinov o iinov y (B”'y(‘l)(l)*CSS max(height(1),height(2))
i If : If i I : If
C4- 1?04 column] = ‘EVCA scalar | X(1=x(0) width(0) = width(1) C5- :O[VCS column] = -?’05 scalar ], X(1)=x(0) width(0) = width(1)
6 fin ov 0 - Hinov y(1)=y(0) height(0)= height(1) 5 finov 0 - inov y(1)=y(0) height(0)= height(1)
v v v v
-ov If iov,l( -Dv If -ov If width(0) =
- - : x(1)=x(0) width(0) = WIDTH_termconv . — . x(l):X(O) WIDTH_d d
c4 [scalar] = ;1 y(1)=y(0) height(0)= HEIGHT _termeonv|  |C2 [scalar] = 1ID.of Procedure | /1) ") height@)e e
7 | yinovi §in.ovf 7 | yinovi y inovif HEIGHT _dprocedure
.ov If -ov If
~ x(1)=x(0) width(0) = WIDTH_procstruct
c4 [scalar] ? rocedure Struct. fisaes o
8 |[inovit 3 inovIf HEIGHT_procstruct
tovlf tovlf width(0) =
C4-| e [ 4 ar] := +[Definition Prc. ;ﬁgiﬁgg heigm((\g’_lDTH‘defpmcedure
9 | yinovit +in,ouf 4 HEIGHT_defprocedure|
No.| Production Semantic rule No.| Production Semantic rule
c6- i?’c body ] X(1)=x(0) width(0) = width(1) D1- ;‘E body ] = o[d1] X(1)=x(0) width(0) = width(1)
o |in 0 y(1)=y(0) height(0)= height(1) o | 0 T y(1)=y(0) height(0)= height(1)
v ' v
CT e I ) P B DR
1 y(1)=t ef rig = y(1)= e rig|
ce-|2[c6] height(0)=height(2) p1{sldll; = height(0)=height(2)
1 éln.ov X(2)=x(1)+CéMleft +C6Mtop+C6Mbottom 1 éln‘ov X(2)=x(1)+D1Mleft +D1Mtop+D1Mbottom
y(2)=y(1)+C6Mtop y(2)=y(1)+D1Mtop
! X(1)=x(0) width(0) = X(1)=X(0) width(0) =
ce. [ o6 root ] i:v: [c6row], i'ggfig helgrr:w%(ln/idth(l),width(z)) b1 [ d1root], v[ d1row], i%iig; hEig'l;r:(axm(Xvidth(l),width(Z))
‘ = o _ i =: 0)= )
’ y(2)=y(1) height(1)+height(2) y(2)=y(1) height(1)+height(2)
2 | g ![ c6root], ™ heighta) + cosv  +CoSv 2| g 1[ dlroot], | heighi1)+pisv  +Disv
DV :CIV :OV EDV
. 1 ! X(1)=X(0) width(0) = width(1) |t ! X(1)=X(0) width(0) = width(1)
ge I[n c6root ], : .L c6 row ], Y(1)=y(0) height(0)= height(1) g)l '.E diroot ], : iiL dirow]; Y=0) b= oD
V V Al
i i W=x(0) idth(0) = width(1) i i W=x(0) 4th(0) = widi(1)
- = X(1)=x W|_t = Wit ‘t e = . X(1)=x( WIAK = Wi _t
26 .[‘ Z,G row], - -|[n SVG column ], |\ 7o) height(0)= height(1) ?1 '.E Evl owl, - iiL gvl column ] y)-y(o) height(0)= height(1)
v v \ v
Lovt : X(1)=x(0) width(0) = Lovif i[d1 X(1)=x(0) width(0) =
c6-|1ce _T’"'.[Stlalaf]1.[column]2 V(;) y(g) widih(L)+width()+Cesh| | ol calar] [column] y(;) Y(‘l)) width(1)+width(2)+D1Sh
5 ik (+3N_l)l;£h)(1)+065h e gm(;((:heigm(l) height)| |5 _ [column] fnor " ("3"")‘;(‘*‘)(1)"[’15“'] gm(axm&eight(l) height(2))
y(2)=y(1) ' yinov ' ¥(2)=y(1) '
:ov ' éov’” (1)=x(0) idth(0) = width(1) jov ' :ov ' (1)=x(0) idth(0) = width(1)
(Y x(1)=x Wi = wi {1 ! X(1)=x( Wi = wi
gG |[n S\? column ], |[n SVG scalar], |y o) height(0)= height(1) GDl '.E g,l column], := |[n g\,l scalar]y | /a)2yo) height(0)= height(1)
Y Y \l Y
fowf -ov If width(0) = fovlf '°V If width(0) =
c6-|4 [scalar ] . Ex_ of Precedure ;EB:;% hxlﬁ;%;i;exampleprocedure D1-|+ [scalar ] . D of Prog. Struct. ;Eig:;gg; hm\l\élllji;il;)r)l:_dprogramstructure
7 | yinovi ' in,ov,If HEIGHT_exampleprocedure| 7 | yinovif H 4 in,ovf HEIGHT_dprogramstructure
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No.| Production Semantic rule No.| Production Semantic rule
H : tovlf tovIf dth(0) =
D2- Icfvbody] = Icfvdz] X(1)=x(0) width(0) = width(1) D2-|+[d2 = Z X(1)=x(0) WI\NIéT)H_Ianguage
) 0 ToLeedy y()=y(0) height(0)= height(L) :[scalar ]0' ; [y0=y© height(0)=
0 |in " 18 | inovit y inovif HEIGHT_language
ov X(1)=0 width(0) = width(2) oult Louf Width(0) =
\ y(1)=0 +D2Mleft+D2Mright Y Y .
D2-[:[d2], height(0)=height(2) D2- ;[ggalar] = i[Software Req. | Xg;;*gg; height((\)f;lleTH,soﬂwarereq
1 nov ;ng§$:ggm|¢§g +D2Mtop+D2Mbottom 19 iin,ov,lf 0 5"‘ ovIf Py HEIGHT_softwarereq
! X(1)=x(0) width(0) = L oulf L oulf ]
oy y(1)=y(0) max(width(1),width(2)) s LoV - Width(0) = B
D2- ,’[ d2 root ]0 = in/Z[ d2 row ]1 X(2)=x(1) height(0)= D2- ; d2 = ; esult D. Descript.] [X1)=x(©) WIDTH_resultddescription
, "l ov . ; ' 1| scalar L y(1)=y(0) height(0)=
“in » y(2)=y(1) height(1)+height(2) 0 1]
2 |7 1[ d2 root ]2 Y height(1) + D2Sv  +D2Sv 20 | §inout v inovf HEIGHT _resultddescription
iov iov tovIf tovIf width(0) =
M —_ 1 X(1)=x(0) width(0) = width(1) 1 rd2 - : X(1)=x(0) WIDTH_invokingspecif
D2-|+[ d2 root ], = s[d2row], O ooy hoan) D2 :[Scalar ]0. +[Invoking Specif. Rizime] height@)= _
3 " " 21 | yinowit y inovf HEIGHT_invokingspecif
fov fov oulr sour width(0) =
M =t X(1)=x(0) width(0) = width(1) 1 ird2 - } X(1)=x(0) WIDTH_exofinvoking
D2-:[dzrow], = s[d2 column], |G~y height(0)= height(L) D2 :[scalar]o' 'L xample Invoking [y@)=y0) height(0)= o
4 jinov jin.ov 22 | yinovf y inovIf HEIGHT_exofinvoking
H X(1)=x(0) i = H H i -
60‘8"2 > [ggalar ]1 [gglumn] Y(1)=y(0) Wld‘r\:\sgth(l)+width(2)+DZSh 60\312 _ %wlf - X(1)=x(0) eré%_ime,consisﬁency
p2- ?[column] R A 2 eintays s heohiO)= p2- ?[scalar] = flinter Consist. Y(1)=y(0) height(0)=
5 |jinov 0 ynov y(zslgy(ll)( ) max(height(1),height(2)) 23 | yinowif 0 y inovIf 1 HEIGHT _interconsistency
iov,lf iov,lf O 0 = wicth() io\aﬁ iov,lf o) width(ozA;DTH datasha
e = . X(1)=x width(0) = width(1, _[e[d2 = ' X(L)=xi . _datasharing
D2-{¢[d2 column ], := s[d2 scalar ], XD = D2 :[scalar ]0. t[Data Sharing Spe.] 3(76) height(0)= .
6 4inov 4in.ov 24 v in,owif 4 inovf HEIGHT_datasharing
Tov,lf tovlf Width(0) =
D2- :[dZ ] = :Module Name X(1)=x(0) WIDTH_modulename
i[scalar ], i 1| Y(D)=y(0) height(0)=
7 |yinovi y inovif HEIGHT_modulename
tovlf tovlf Width(0) =
_[id2 = : X(1)=x(0) WIDTH_moduleversion
D2 :[scalar ]0 = [Module Version Hiseises b=
8 |yinovif 3 inovIf HEIGHT_moduleversion
tovIf tovlf Width(0) =
_|3[d2 = Z X(1)=x(0) WIDTH_moduleauthor
D2 :[scalar ]0 = s[Module Author Hireie ho(O=
9 |yinovif y inovif HEIGHT_moduleauthor
tovlf Tov,If Width(0) =
_[[d2 = ! X(1)=x(0) WIDTH_modulerel
D2 :[gcalar] = s[Module Release ] | ()= poiDTH modulerelease
H 0 i 1] ght(0)
10 |{in.ovif y imoviif HEIGHT_modulerelease
tovlf tovf
|![d2 - 1 X(1)=x(0) width(0) = WIDTH_varient
?f 5[5‘35}"3’ ]0 o ?:i::?nts L |y@)=y(0) height(0)= HEIGHT _varient
yin,ov, 1 in,ov,
jour o (1)=X(0) idth(0) = WIDTH_keyword
X(1)=x( widtl = |_keywor
D2- ;[ggalar] = i[Key Words y(1)=y(0) height(0)= HEIGHT _keyword
12 ; in,ovIf 0 ; in,ov,If 1
tovlf tovlf 0yx(0) th(o)
- X(1)=x(0 width(0) = WIDTH_size
D2-{1d2 0] = BZe ]I heigh(0)= HEIGHT size
13 ; in,ov,If 0 ; in,ov,If 1
tovlf tovlf D) ho) ’
- X(1)=x(0; width(0) = WIDTH_media
D2- ;[ggalar] = Media ] [yio height(0)= HEIGHT_media
14 i in,ovIf 0 5 in,ov,If 1
Tovlf tovlf D) ho) b
- - X(1)=x(0; width(0) = WIDTH_objective
D2- ;[gczzalar] := [Objective y(1)=y(0) height(0)= HEIGHT_objective
15 i in,ovIf 0 5 in,ov,If 1
tovlf tovIf Wx(0) th(O) hod
X(1)=x{ widtl =WIDTH_metho
D2- ;[ggalar] := +Method y(1)=y(0) height(0)= HEIGHT_method
16 5 in,ov,If 0 5 in,ov,If 1
oo o 1)=x(0 dth(0) = WIDTH_ref
=; idtl =
D2-{{[82,15 | = YREforences 1100 hewn0z
17 éin.ov,lf 0 iin,ov,lf 1 HEIGHT _reference
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Right lalscalar] | [alcolumn] | [alrow] [al root] rAL [al]
Left inJov] i JinJov It linJov]l It linJov]fJlinJov] f]linJov] If]inJov] If
<> <> <3| <> <> > <> > >
[al scalar] <) < <3| < <3| = <> > >
[al column ] <> <> <> <> > g
[alrow] < < < < — >
[alroot] =
[al]
LAL
Right| [xreminasym| | [a2scalar] | [a2column] | [a2row] [a2 root | P A2 [a2]
Left inJov] il inJov ]It linJov]lflinJov]fJlinJov] f]linJov] If]inJov] If
<> <> <3| <> <> > <> > >
[a2 scalar] <) < <3 < <3| = <> > >
[ a2 column | <> <> <> <> > g
[a2 row ] < < < < — >
[a2root] =
[a2]
LAz
Right| [asteminarsym| | [a3scalar] | [a3column] | [a3row] [a3 root | T A3 [a3]
Left inJov] i JlinJov ]It linJov]l It linJov]IfJlinJov] f]linJov] If]inJov] If
<> <> <3>I<> <> > <> > >
[a3 scalar] <> < <3| < <3| = <> > >
[ a3 column | <> <> <> <> > g
[a3row] < < < < — >
[a3 root] =
[a3]
LA
Right| [sa7eminarsym] | [a4 scalar] | [a4 column] | [a4row] [ a4 root ] P Ad [a4]
Left inJov] i JinJov ]It linJov]lIflinJov]fJlinJov] f]linJov] If]inJov] If
<> <> <3 <> <> > <> > >
[a4 scalar] <> < <3 < <3| = <> > >
[ a4 column | <> <> <> <> > g
[a4 row ] < < < < = >
[a4 root ] =
[a4]
LA
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Right [ a5 scalar ] [ a5 column ] [a5row ] [ a5 root ] E A5 _: [a5]
Left inJov] IfJinJov] iflinJov ] IflinJov] flinJov] If]inJov] If]inJov] If
154 [ B Lo £ I £ s <> > >
[ a5 scalar ] <3| < <3| < <S> = <> > >
[ a5 column | <> <> <> <> > g
[a5 row ] < < < < = >
[a5 root ] =
[a5]
LAS
Right [ a6 scalar ] [ a6 column ] [a6 row ] [ a6 root ] L ZAE‘):: [a6]
Left inJov] ifJinJov] flinJov]lIflinJov]If]inJov] If]linJov] If]inJov] If
<S> ISl <o 1< > <> > >
[ a6 scalar ] S| < <3| < <SS = <> > >
[ @6 column | <> <> <> <> > g
[a6 row] < < < < = >
[ a6 root ] =
[a6]
LAB
Right [blscalar] | [blcolumn] | [blrow] [ bl root] ' Bl [b1]
Left inJov] ] IflinJov] i linJov]lflinJov] flinJov] flinJov] IfJ]inJov] If
<> <> <3>I<> <> > <> > >
[ b1 scalar] S| < <3| < <3| = <> > >
[ b1 column ] <> <> <> <> > >
[blrow] < < < < = >
[ blroot] =
[b1]
TB1 !

L=t
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Right [b2scalar] | [b2coumn] | [b2row] [b2 root] ' B2 [b2]
Left inJov] IfJinJov] iflinJov ] IflinJov] flinJov] If]inJov] If]inJov] If
<S> 1>l <ol <> > <> > >
[ b2 scalar ] <3| < <3| < <S> = <> > >
[ b2 column | <> <> <> <> > g
[b2 row ] < < < < = g
[ b2 root ] =
[b2]
L B2,
Right [b3scalar] | [b3column] | [b3row] [b3 root ] ' B3 [b3]
Left inJov] ifJinJov] flinJov]lIflinJov]If]inJov] If]linJov] If]inJov] If
<S> ISl <o 1< > <> > >
[ b3 scalar ] S| < <3| < <SS = <> > >
[ b3 column | <> <> <> <> > g
[b3 row] < < < < = g
[ b3 root ] =
[b3]
L B3
Right [clscalar] | [clcolumn] [clrow] [clroot] E :C:l:: [c1]
Left inJov] ] IflinJov] i linJov]l flinJov] flinJov] flinJov] IfJ]inJov] If
<>|<> <3>I<> <>\ > <> > >
[ cl scalar] S| < <3| < <S> = <> > >
[cl column] <> <> <> <> > >
[clrow] < < < < = >
[ clroot] =
[c1]
BN

[ |
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B, [ be body | [ b body ] [b2] [b3]

Right ) LBC. LB2]
Left inJov | If JinJov ] IfJinfJov| IfJinfJov|If]infJov] If]in]ov]If
LB
[ be body ] = = < <
[ b body ]

[b2]
[b3]
i_?f_:__: > > <> <>
L B2
LB
Right | Tecnical Id. | |Appli,0rient. |d.| [ bc scalar ] [ bc column ] [ bcrow] [ be root ] L
Left inJov i It JinfJov] It JinfJov|IfJinfJov|IfJinJov] If|inJov]|If]in
<>|l<>| el S| <> > <> > >
[epicientid]|  |<>|<>] <>l <S> <] > <> > >
[ be scalar ] <> < <> < <S> < <3| = <> > >
[ bc column | <> <> <> <> <> > >
[ bc row] < < < < < - >
[ bc root ] =
LBC
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Right [c2scalar] | [c2column] | [c2row] [ c2 root ] rc2 [c2]
Left inJov] i JlinJov] It linJov]lflinJov]flinJov] f]linJov] If]inJov] If
<> <> <3| <> <> > <> > >
[ c2 scalar] <) < <3| < <3| = <> > >
[ ¢2 column ] <> <> <> <> > g
[c2row] < < < < = >
[ c2 root] =
[c2]
LC2
Right| [csrerminaisym| | [c3scalar] | [c3column] | [c3row] [c3root] 1 c3 [c3]
Left inJov] i JinJov] i linJov]l It linJov]fJlinJov] If]linJov] If]inJov] If
<> <> <3| <> <> > <> > >
[ c3 scalar] <) < <3 < <3| = <> > >
[ ¢3 column ] <> <> <> <> > g
[c3row] < < < < = >
[ c3 root] =
[c3]
L3
Right| [caverminaisym| | [c4 scalar] | [c4column] | [c4row] [c4root] rca [c4]
Left inJov] i JinJov] It linJov it linJov]flinJov] If]inJov] If]inJov] If
<> <> <3>I<> <> > <> > >
[ c4 scalar ] <> < <3| < <3| = <> > >
[ ¢4 column ] <> <> <> <> > g
[c4row] < < < < = >
[ c4 root] =
[c4]
LA
Right| [csrerminarsym] | [c5scalar] | [c5column] | [c5row] [ ¢5 root ] | C5 [c5]
Left inJov] il inJov] It linJov]lflinJov]flinJov]f]linJov] If]inJov] If
<> <> <3 <> <> > <> > >
[ c5 scalar ] <> < <3 < <S> = <> > >
[ ¢5 column ] <> <> <> <> > g
[c5row] < < < < — >
[c5root] =
[c5]
o
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Right [c6scalar] | [c6coumn] | [c6row] [ c6 root | 1 C6_ [c6]
Left inJov| If linJov ] If|]in]ov] If in | ov | If in | ov | If in | ov | If in | ov | If
<>|<> <>l<> <> > <> > >
[ c6 scalar] <) < <3| < <3| = <> > >
[ ¢6 column ] <> <> <> <> > g
[c6row] < < < < = >
[ c6 root ] =
[c6]
L Co)
Right [discalar] | [dlcolumn] | [d1row] [d1 root] ' D1 [d1]
Left mMJov] F [ nJov][ F | mJov] T m[ov[ [ inJov][F|[mJov] [ mJov][ T
SN HEEREEHEE > >
[d1 scalar] <3| < <3| < <> = <> > >
[d1 column ] <> <> <> <> > >
[d1 row] < < < < = >
[ d1 root] =
[d1]
L DL
Right| [ozrerminaisym] | [d2 scalar] | [d2 column] | [d2row] [d2 root] ' D2 [d2]
Left mMJov] F [ mJov][ F [ mJov] T mJov[ ¥ [ nJov][F[mJov][ | mJov][ T
SN HEEREEHEE > >
[ d2 scalar ] <3| < <3| < <> = <> > >
[ d2 column ] <> <> <> <> > >
[d2 row] < < < < = >
[ d2 root ] =
[d2]
L D2
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Right
Left

[ cc body ]

[ c body ]

[c2]

[e3]

[c4]

[¢c5]

[c6]

in | ov

If

in | ov | If

oV

ov | If

v C

Py

[ cc body ]

[ c body ]

[c2]

[c3]

[c4]

[¢c5]

o
kel

<>

<>

<>

<>

<>

r=ifr=1fr=afr=afr=afr-1
iallo'lo'lololor
oot xithwifiiior

Right
Left

ot

r=1

o|'0!

v C

Py

[ cc body ]

[ c body ]

[c2]

[c3]

[c4]

[c5]

o
K=

<>

<>

<>

<>

<>

Rl k4T 1 (RAX] (N1 (Rl

r=ifr=1lr=1r=afr=1jr -1
aotlolo'lolrotlor
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Right| [ variants ] |[procedure name]| [ ccscalar] | [cc column] [ccrow] [ ccroot] E :cé:
Left inJov] IflinJov ] iflinJov ] flinJov] flinJov] f]linJov] f]inJov] If
<> <> <> <> <3I<> <> > <> > >
<> <> <> <> <3 <> <> > <> > >
[ cc scalar | <> < | < <3| < S| = <> > >
[ cc column ] <> <> <> <> <> > >
[ccrow] < < < < < = >
[ccroot] =
LCC
Right [ head scalar ] |[ head column]| [headrow] | [head root] EI{ezari' [ head
Left inJov] If JinJov ] iflinJov i flinJov] flinJov] f]linJov] f]inJov] If
<> <> <3 <> <> > <> > >
[ head scalar | S| < <3| < <SS = <> > >
[ head column | <> <> <> <> > >
[ head row ] < < < < - >
[ head root ] =
[ head ]
LHead,
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Right
Left

[ innerstruct ]

[ head ]

[ body]

[al]

[az]

oV

in

oV

If

oV

oV

oV

oV

[

[ innerstruct ]

It

[head ]

IHEAD!

\VA Y

<>

<>

[ body ]

[al]

[a2]

[a3]

[a4]

[a5]

[a6]

[b]

[b1]

[c]

[cl]

[d1]

[d2]

>Hixth»>
wipor) -

thisthistfist
oo s

o)

w!
(=]

o

1igiphg!
inih=mihea
[N | [N} (R | Py}
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Right
Left

[a3]

[a4]

[a5]

[a6]

[b]

[b1]

[c]

oV

oV

oV

oV

oV

oV

oV

[

[ innerstruct ]

[head ]

IHEAD!

<>

<>

<>

<>

<>

<>

<>

[ body ]

[al]

[a2]

[a3]

[a4]

[a5]

[a6]

[b]

[b1]

[c]

[cl]

[d1]

[d2]

>Hixth»>
wipor) -

thisthistfist
oo s

o)

w!
=

o

1igiphg!
inih=mihea
[N | [N} (R | Py}
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Right
Left

[c1]

[d1]

[d2]

1=
[}

1N
[}

pw
[}

&1
[}

oV

oV

oV

q|1>!

ofr>!

ofrp!

ofr>!

[

[ innerstruct ]

[head ]

IHEAD!

<>

<>

<>

<>

<>

<>

<>

[ body ]

[al]

[a2]

[a3]

[a4]

[a5]

[a6]

[b]

[b1]

[c]

[cl]

[d1]

[d2]

>Hixth»>
wipor) -

thisthistfist
oo s

o)

w!
(=]

o

1igiphg!

ioihEth =y
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Right

Left

1=
11
101
L=t

1=
0!
1=
Lat

1=
1g!
11
Lat

oV

L1

[inn

erstruct ]

[

head ]

HEAD:

<>

<>

<>

<>

<>

<>

<>

<>

[

body ]

[al]

[a2]

[a3]

[a4]

[a5]

[a6]

[b]

[b1]

[c]

[c1]

[d1]

[d2]

sthxstfixt

thothougsipoaridvihi=a

thsthisthst

Wt h
o @

igthotho'h

iINihiFIhPIL
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Appendix B

An Attribute Graph Grammar for Tes-
sellation Forms
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Productions and Semantic Rules for Tessellation Forms (Horizontal Derivation 1)

) s oo
H) =0 - y(D) =y
v O] e X(B) = X(C)
H width(S) = width(H) ¥(B) = y(C)+height(D)
eght(S) = hetghi(H) B ne width(C) = max(width(D) ,width(B))
[] height(C) = height(D)+height(B)
H D
x(B) = x(A)
y(B) = y(A) x(Cell) = x(D)
B A xEAg = xEHg+Widlh(B) Cell y(Cell) = y(D)
y(A) = y(H | .
O T © width(D) = WIDTH_cell
- width(H) = width(B)+width(A) h-ov height(D) = HEIGHT_cell
height(H) = max( height(B), height(A))
h-ovl
B
Ao
X(B) = x(Ao)
y(B)=y(A) C ~
5 A | AR 5 e
1) = YA h-If =
T [t b ) o ) [Cell] R Cx®=x0
width(Ao) = width(B)+width(A:) y(B) = y(C)+height(D)
height(A) = max( height(B), height(A:)) B h’o"ne o)
width(C
B—= = max(width(D) width(B))
ne| h-if height(C) = height(D)+height(B)
A
X(B) = x(A) D
(B) = y(A)
B v/
o R r]viqtr;](/&): Vﬂd'thﬁa()s) Cell X(Cel) =x(0)
eight(A) = height il Cell) = y(D
¢ ¢ @h-lf hf-If h-If — [h-If C y(Ce=y0)
h-ov width(D) = WIDTH_cell
height(D) = HEIGHT _cell
h-ov/
3 :
X(C) = x(B)
C y(C) = y(B) c
T e, z e
eight(B) = height =
L Cell | ®xO)
h-ov Yy(B) = y(C)+height(D)
B width(C)
B Y = max(width(D) ,width(B))
B height(C) = height(D)+height(B)
X(C) = x(B)
C ¥(C) = y(B) D
B O c width(B) = width(C)
height(B) = height(C)
Cell X(Cell) = x(D)
-C Il |—f y(Cell) = y(D)
hlf | hf-If
h-ov width(D) = WIDTH_cell
height(D) = HEIGHT _cell
B h-ovl
X(C) = x(B) B
C y(C) = y(B)
O % c width(B) = width(C)

height(B) = height(C)
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Productions and Semantic Rules for Tessellation Forms (Horizontal Derivation 2)

(Gl =
B o D h-ov
X(C) = x(B)
h-ov y(C) = y(B) o
-ov Cell) = x(D
B c Width(B) = width(C) [Cell] yceh =30
Prameragll height(B) = height(C) Cell 3
B [ RHETRf T TE g (D) = WIDTH_cell
h-ov| height(D) = HEIGHT _cell
Cell oy
B h-ov B
X(C) = x(B)
h-ov ¥(C) = y(B) Cell
C width(B) = width(C) C h-ov X(D) =X(C)
B Tt C : ~ hei y(D) =y(C)
hif [ hdf = hdf [helf height(B) = height(C) D Mo XB)=xC)
] ¥(B) = y(C)+height(D)
h-ov width(C)
Cell B = max(width(D) width(B))
e B—s—=[] height(C) = height(D)+height(B)
B h-ov ne h-If
x(C) = x(B)
h-ov c ¥(C) =y(B) @
. width(B) = width(C) h-ov
U mr C height(B) = height(C) D
h-
“Ircel x(Cell) = x(D)
Cell 0 Y =y
Cehll hoif hf"fh_ov widih(D) = WIDTH_cell
C -0V XED; = XE(C:; height(D) = HEIGHT _cell
y(D) = y!
D™ |y x®=xO hrov
L T C  ¥(B) = y(C)+height(D) B
h-ov width(C)
B ne = max(width(D) width(B))
height(C) = height(D)+height(B) @
C h-ov
X(g) = X(g)
Cell h-ov 5 ¥(C) =y(D)
h & . width(D) = width(C)
D 2 i © height(D) = height(C)
hf-ov x(Cell) = x(D)
: Cell o Y=o
h-if - 1h-If width(D) = WIDTH_cell Cell
h-ov height(D) = HEIGHT _cell
D h-ov
x(Cell) = x(D)
h-ov hf-ov y(Cell) = y(D)
B Cell L. C width(D) = WIDTH_cell
=i Ot height(D) = HEIGHT _cell
e
h-ov X(D) = x(C)
T e, B
XA =X
Cell |t =Lt = C  ¥(®) = Y(C)+height(®) [Cell]
h-ov
h-ov width(C) C B
B ne = max(width(D) ,width(B)) X(g) = x(g)
Bt height(C) = height(D)+height(B) h-ov ¥(C) = y(D)
i 1D width(D) = width(C)
Ce hlf [ helf = helf - |heif height(D) = height(C)
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Productions and Semantic Rules for Tessellation Forms (Horizontal Derivation 3)

[Cell]

C
D h-ov
x(Cell) = x(D) x(D) = x(C)
"o o] y(Cel) = () [Cell] D y()=y(©)
L € width(D) = WIDTH_cell Cell U [ Widih(C) = width(D)
L5111 P T BT TN height(D) = HEIGHT _cell height(C) = height(D)
Cell D
C h-ov
X(C) =x(D) x(Celly = x(D)
hov ¥(©) = y() y(Cell) = y(D)
1
_» D width(D) = width(C) @h-lf htAf bt [hf c width(D) = WIDTH_cell
Ce P _’Dh,lf height(D) = height(C) height(D) = HEIGHT_cell
Cell c
D h-ov
x(Cell) = x(D) x(D) = x(C)
hf-ov y(Cel) = y(D) D y(0) =y(C)
L 0 Cell width(D) = WIDTH_cell R | it width(C) = width(D)
T e height(D) = HEIGHT _cell height(C) = height(D)
C D
D) = x(C
D §§D§ = ;&3 X(Cell) = x(D)
O——— [ E— Cell) = y(D,
A width(C) = width(D) h-If | ht-If y(Celh=y®)
o) = heioni®) heighi(D) = HEIGHT cell
D S
x(Cell) =0
y(Cell) =0
x(Cell) = x(D) Cell
Cell y(Cell) = y(D) Width(S) = WIDTH_cell
0 PYTR PR c height(S) = HEIGHT _cell
width(D) = WIDTH_cell
height(D) = HEIGHT _cell
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Productions and Semantic Rules for Tessellation Forms (vertical Derivation 1)

S C
x(V)=0
y(V)=0 X(D) =x(C)
v ¥(D) =¥(C)
o width(S) = width(V) X(B) = X(C) + width(D)
height(S) = height(V) y(B) =y(C)
width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )
A X(B) = x(V) D
B Y(B) =y(V)
X(A) = x(V)
) y(A) = y(V) + height(B) x(Cell) = x(D)
o . , v Cell y(Cel) = y(D)
A width(V) = max( width(B), width(A)) B
height(V) = height(B) + height(A) vAf eI width(D) = WIDTH_cell
V-0V height(D) = HEIGHT _cell
B v-ovl
Ao oV X(B) = X(Ao) c
B Jvov ygi)): Y((AAD))
X(A:) = x(Ag
0 y(A1) = y(As) + height(B) Cell B
v-ov c o lsw
A width(As) = max( width(B), width(A:))
0 height(Ao) = height(B) + height(A.) X(D) = X(C)
vov. VoVl y(p)=y(C)
D B x(B) = x(C) + width(D)
O y(B) =y(C)
Bv-ov V-OV & width(C) = width(D) + width(B)
A height(C) = max( height(D), height(B) )
X(B) = X(A) Y
v-ov Y(B) = y(A)
BI'_'I width(A) = width(B) c
height(A) = height(B)
Cell
D v-ov
B vf-ov
g - x(Cell) = x(D)
B ™ Cell y(Cel) = y(D)
X(C) = X(B) B )
V-0V y(C) = y(B) width(D) = WIDTH_cell
C v-ov height(D) = HEIGHT _cell
width(B) = width(A)
height(B) = height(A) Vov
C
8 BV_OV Cell B
c v lsw X(D) = X(C)
vov X(C) = X(B) YD) =)
¥(C) = y(B) v-ov V-0V X(B) = x(C) + width(D)
C ) ) D B y(B) =y(C)
] width(B) = width(A)
height(B) = height(A) I Width(C) = width(D) + width(B)
V-0V height(C) = max( height(D), height(B) )
v-ov
C Cell
D V-0V
B x(Cell) = x(D)
Vi y(Cell) = y(D)
nEHS el —
) =Y widtl = _cel
C O—"s B height(D) = HEIGHT cell
width(B) = width(A)
v-ov height(B) = height(A)
1v-ov




Productions and Semantic Rules for Tessellation Forms (vertical Derivation 2)

[Cell]

B
B 1v-ov D v-ov
: X(C) = x(B) vi-ov x(Cell) = x(D)
oY c YO = y(®) — Hm g VDO
L e
It vif width(B) = width(C) A [VHE T v [eif width(D) = WIDTH_cell
height(B) = height(C) V-ov height(D) = HEIGHT _cell
V-0V
C
B
B v-ov Cell B
C V-0V lsw %) = X(C)
v-ov X(C) = x(B) y(D) = y(C)
]C y(C) = y(B) vov  |vov xg = xg +width(D)
L y(B) =y
vif | vif width(B) = width(C) D B
v-ov height(B) = height(C) Cell [orort—7 width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )
V-0V
C
Cell
B D V-0V
X(C) = x(B) vf-ov Cell x(Cell) = x(D)
C ¥(C) =y(B) y(Cell) = y(D)
— Cell L B
Cell G width(B) = width(C) V"f viIf VAt |veIf width(D) = WIDTH_cell
V-0V height(B) = height(C) height(D) = HEIGHT _cell
v-ovl
c C
C X(0) = X(C)
x(D) = x(C) D y(D) =y(C)
y0) =y(©) [Cell | o
X(B) = x(C) + width(D) width(C) = width(D)
mf. - y(B) = y(C) v-ov height(C) = height(D)
width(C) = width(D) + width(B) o
height(C) = max( height(D), height(B) ) l
C
D
D x(Cell) = x(D)
Cell y(Cell) = y(D)
Cell ;Egz:g - ;g vt | i width(D) = WIDTH_cell
T B v v-ov height(D) = HEIGHT cell
heighi(D) < HEIGHT cel
V-0V
V- ovl C
C
Cell
V-0V
Cell] B c
c o 1sw v-ov {0 =x©)
D) = x(C D D) = y(C
v-ov V-0V, ;ED; - ;EC; Cell T T 0 y(D) =y(C)
D B X(B) = X(C) + width(D) width(C) = width(D)
V-ov . .
Wv_ﬁc " y(B) = y(C) height(C) = height(D)
v-ov &, width(C) = width(D) + width(B) v-ov
height(C) = max( height(D), height(B) )
V-ov D
C
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Productions and Semantic Rules for Tessellation Forms (vertical Derivation 3)

[Cell]

[Cell]

D v-ov C V-0V
vf-ov Cell X(Cell) = x(D) v-ov D x(D) = x(C)
r y(Cell) = y(D) y(D) = y(C)
v-If vf-If ] X 0 . .
width(D) = WIDTH_cell width(C) = width(D)
v-ov height(D) = HEIGHT _cell v-ov height(C) = height(D)
V-ov V-0V
C C
(Gl [Cell]
V-ov
C VoV X(D) =x(C) D
y(D) =y(C) vi-ov (Cell) = X(D)
- - X(Cell) = Xx(
VoV 5 width(C) = width(D) & Cell y(Cell) = y(D)
height(C) = height(D;
A et (€)= height®) width(D) = WIDTH_cell
v-ov height(D) = HEIGHT _cell
V-0V
C
Cell
D V-0V Cell
V-ov
Vvi-ov X(Cell) = x(D) c
Cell y(Cell) = y(D) vov ) =x©)
- X(D) = x(C
rapvTaas width(D) = WIDTH_cell D y(D) =y(C)
height(D) = HEIGHT _cell [}
width(C) = width(D)
height(C) = height(D)
C
b X(D) = X(C)
y(D) = y(C) Cell
width(C) = width(D) D V-0V
V-0V height(C) = height(D)
vi-ov x(Cell) = x(D)
vor] Rl Cell y(Cel) =Y()
width(D) = WIDTH_cell
height(D) = HEIGHT _cell
D
X(Cell) = x(D)
Cell y(Cell) =y(D)
width(D) = WIDTH_cell
V-0V height(D) = HEIGHT _cell
v-ovl
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