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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.

Keywords graph grammars, program documents, form layout.
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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.g. [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.
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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.
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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 ISO6592 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].
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program name :
subtitle :
library code :
author :
approver :

version :
original release :
current release :

A
General document

key words :
scope :

CR-code :

variant :
language :
operation :  Interactive  batch  realtime

software req. :
hardware req. :

references :

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

example :

hanoi_main
hanoi

cs - 2000 - 01
Tomokazu Arita

1.0
1999/12/22
2000/01/28

Hanoi Tower

Java JDK 1.2

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

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
. . . . . . 

Fundamental

Fig. 2.1 A program documentation of Hiform96.
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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 :
subtitle :
library code :
author :
approver :

version :
original release :
current release :

program name :
subtitle :
library code :
author :
approver :

version :
original release :
current release :

Fig. 2.2 A tabular form and its corresponding nested diagram.
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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 ”lf” denotes ‘left of’, ”ov” denotes

‘over’, and ”in” denotes ‘within’.

program name :
subtitle :
library code :
author :
approver :

version :
original release :
current release :

program name

subtitle

library code

author

approver

original release

current release

version

in in ov

ov

ov

ov

lf

lf

lf

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 graphis a system(K, R, k, r) whereK is a finite

set ofnodes, K 6= ∅, R ⊆ K ×K is a finite set ofedges, k : K → V a mapping

for markingthe nodes (V is a finite set ofalphabet), r : R → M a mapping for

labelingthe edges (M is a finite set of alllabelsfor edges).
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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) productionis a 4-tuplep = (A, H, pe, ps),

whereA is a single node graph (the left-hand side ofp), H = (Kh, Rh, kh, rh)

is a nonempty graph (the right-hand side ofp), andpe, ps : M → Kh are partial

functions whereM is the set of all labels for edges. 2

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

:=
in,ov

ov,lf [           ]head
scalar [            ]head

column
lfin,ov

ov,lf

[            ]head
column

Right Hand SideLeft Hand Side

Fig. 2.4 An example of a production.

Definition 2.4.2 [1]. A context-free graph grammaris a systemGG = (V, T,M, P, S),

whereV is a finite set of alphabet, i.e. a set of symbols for labeling the nodes,

T ⊂ V is a set of theterminalsymbols,M is a finite set of labels for the edges,

P is a finite set of productions of the formp = (A, H, pe, ps) explained above,

S ∈ V − T is thestart symbol, i.e. thestart graphfor GG. 2
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2.5 Precedence Relation and Precedence Grammar

Notation 2.5.1 [1]. For m ∈M let

.
=m

def
=


(A, B)

A,B ∈ V and there exists a rule with an edge(x, y)
on the right-hand side wherex is labeled byA,
y is labeled byB and(x, y) has labelm.




→m
def
=

{
(A, B)

A,B ∈ V and there is a rulep = (A, H, pe, ps)
andB is the label of the nodepe(m) in H

}

←m
def
=

{
(B,A)

A,B ∈ V and there is a rulep = (A, H, pe, ps)
andB is the label of the nodeps(m) in H

}

2

Notation 2.5.2 [1]. For m ∈M let

<·m def
=

.
=m · +→m

·>m
def
=

+←m · .
=m

<·>m
def
=

+←m · .
=m · +→m

where+ denotes transitive closure.

2

Precedence Relations areconflictless if and only if for everym ∈ M the rela-

tions<·m,
.
=m, ·>m and<·>m are pairwise disjoint [1].

Definition 2.5.3 [1]. A context-free graph grammar is called aprecedence 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.

2
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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 grammaris a 3-tupleAGG =

〈GG,Att, F 〉, where

1. GG = (V, T,M, P, S) is called anunderlying context-free graph grammarof

AGG. Each productionp in P is denoted byp = (A, H, pe, ps). Lab(H) denotes

the set of all occurrences of the node symbols labeling the nodes in the graphH.

2. Each node symbolX ∈ V of GG has two disjoint finite setsInh(X) and

Syn(X) of inheritedandsynthesized attributes, respectively. We denote the set of

all attributes of nonterminal node symbolsX by Att(X) = Inh(X) ∪ Syn(X).

Att =
⋃

X∈V Att(X) is called the set of attributes ofAGG. We assume that

Inh(S) = ∅. An attributea of X is denoted bya(X), and set of possible values

of a is denoted byV (a).

3. Associated with each productionp = (X0, H, pe, ps) ∈ P is a setFp of se-

mantic ruleswhich define all the attributes inSyn(X0) ∪ ⋃
X∈Lab(H) Inh(X). A
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semantic rule defining an attributea0(Xi0) has the forma0(Xi0) := f(a1(Xi1),

..., am(Xim)), 0 ≤ ij ≤ |Lab(H)|, Xij ∈ Lab(H), 0 ≤ j ≤ m. Here|Lab(H)|
denotes the cardinality of the setLab(H), andf is a mapping fromV (a1(Xi1) ×
...× am(Xim)) intoV (a0(Xi0)). In this situation, we say thata0(Xi0) depends on

aj(Xij) for j, 1 ≤ j ≤ m in p. The setF =
⋃

p∈P Fp is called theset of semantic

rulesof AGG.

2

Definition 3.1.2 An attribute graph grammarAGG = 〈GG,Att, F 〉 is an at-

tribute precedence graph grammar ( APGG )iff GG is a precedence graph gram-

mar. 2
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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.
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3.3 Layout Problem of Hiform

Layout problems of nested diagrams are solved by attribute evaluations [4]. We

use attributes which arex, y, width andheight. Symbolsx andy are used to cal-

culatex coordinate andy coordinate, respectively. Andwidth 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. 2

In Fg 3.1, we set values of items as follows: WIDTHpname and WIDTHstitle

are 2 respectively. WIDTHlcode, WIDTH version, WIDTHauthor, WIDTHapprover,

WIDTH orelease, and WIDTHcrelease are 1 respectively. The height of each

item is 1. And all margins are 0.
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[ innerstruct ]
in

[ head ]

[ head root ]
in

HEAD

[ head row ]

[ head root ]

ov

[ head row ]

[ head column ]

[           ]head
scalar [            ]head

column
lf

[ head scalar ]

0 0 2 5

[ head row ]

[ head root ]

ov

[ head row ]

[ head root ]

ov
[ head column ]

[ head row ]

[ head root ]

ov
[ head column ]

[ head scalar ]

[ head scalar ]

[ head column ]

[ head column ][           ]head
scalar [            ]head

column
lf

[           ]head
scalar [            ]head

column
lf

[ head scalar ]

[ head scalar ]

Program Name

Subtitle

Library Code

Version Author

Approver Original Release

Current Release

0 0 2 5

0 0 2 5

0 0 2 1

0 1 2 4

0 0 2 1

0 0 2 1

0 1 2 1

0 2 2 3

0 1 2 1

0 2 2 1

0 1 2 1

0 2 1 1

1 2 1 1

1 2 1 1

0 3 2 2

0 2 2 1

0 3 2 1

0 4 2 1

0 4 2 1
0 3 2 1

0 3 1 1

1 3 1 1 0 4 2 1

1 3 1 1

0 4 1 1

1 4 1 1

1 4 1 1

[ struct ]

0 0

0 0

0 1

0 2

1 2 0 3

1 3 0 4

1 4

2 5

x y w h

0 0

w h

x y

x y

x y

x y

x y

x y x y

x y x y

x y

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 .
13



program name :
subtitle :
library code :
author :
approver :

version :
original release :
current release :

x

y

1 2
1
2
3
4
5

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 such assymboltables.

We note that ISO6592 does not issue about any symbol tables. We introduce an

attribute NCE context-sensitive graph grammar that generatestessellation forms.

4.1 NCE Graph Grammars [9]

Σ is the alphabet of node labels.Γ is the alphabet of edge labels. The set of all

(concrete) graphs overΣ andΓ is denotedGRΣ,Γ

A graph with (neighborhood controlled) embeddingoverΣ andΓ is a pair(H,C)

with H ∈ GRΣ,Γ andC ⊆ Σ × Γ × Γ × VH × {in, out}. C is theconnection

relation of (H,C), and each element(σ, β, γ, x, d) of C (with σ ∈ Σ, β, γ ∈ Γ,

x ∈ VH , andd ∈ {in, out} is aconnection instructionof (H,C)

The set of all graphs with embedding overΣ andΓ is denotedGREΣ,Γ.

Definition 4.1.1 [9]. An edNCE grammaris a tupleG = (Σ,∆, Γ, Ω, P, S),

whereΣ is the alphabet of node labels,∆ ⊆ Σ is the alphabet of terminal node

labels,Γ is the alphabet of edge labels,Ω ⊆ Γ is the alphabet of final edge labels,

P is the finite set of productions, andS ∈ Σ − ∆ is the initial nonterminal. A

production is of the formX → (D, C) with X ∈ Σ−∆ and(D, C) ∈ GREΣ,Γ.

2
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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 grammaris a 3-tupleAGG = 〈G,Att, F 〉,
where

1. G = (Σ,∆, Γ, Ω, P, S) is called anunderlying graph grammarof AGG. Each

productionp in P is denoted byp = X → (D, C). Lab(D) denotes the set of all

occurrences of the node symbols labeling the nodes in the graphD.

2. Each node symbolY ∈ V of G has two disjoint finite setsInh(Y ) and

Syn(Y ) of inheritedandsynthesized attributes, respectively. We denote the set of

all attributes of nonterminal node symbolsX by Att(Y ) = Inh(Y ) ∪ Syn(Y ).

Att =
⋃

Y ∈V Att(Y ) is called the set of attributes ofAGG. We assume that

Inh(S) = ∅. An attributea of Y is denoted bya(Y ), and set of possible values

of a is denoted byV (a).

3. Associated with each productionp = X0 → (D, C) ∈ P is a setFp of se-

mantic ruleswhich define all the attributes inSyn(X0) ∪ ⋃
Y ∈Lab(D) Inh(Y ). A

semantic rule defining an attributea0(Xi0) has the forma0(Xi0) := f(a1(Xi1),

..., am(Xim)), 0 ≤ ij ≤ |Lab(D)|, Xij ∈ Lab(D), 0 ≤ j ≤ m. Here|Lab(D)|
denotes the cardinality of the setLab(D), andf is a mapping fromV (a1(Xi1) ×
...×am(Xim)) into V (a0(Xi0)). In this situation, we say thata0(Xi0) depends on

aj(Xij) for j, 1 ≤ j ≤ m in p. The setF =
⋃

p∈P Fp is called theset of semantic

rulesof AGG.

2
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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.

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-lf

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

hf-ov

Fig. 4.1 A tessellation form and its corresponding graph.
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Chapter 5

Conclusion

We proposed an attribute graph grammar that characterizes ISO6592 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.
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Production Semantic ruleNo.

1

2

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

H12

H13

H14

[ struct ]

in
:=

in

[ innerstruct ]
in

[ innerstruct ]
in

:=
[ head ]

[ body ]

in
ov

[ head ]
in,ov

:=
in,ov

[ head root ]
in

HEAD

[ head root ]

in
:=

[ head row ]

[ head root ]

in ov

[ head root ]
in

ov

[ head row ]
in

ov

:=

[ head row ]
in,ov

ov

[ head column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov
:=

[           ]head
scalar [            ]head

columnov,lf

lf

[ head column ]
in,ov

ov,lf

[ head scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Program Name

:= Subtitle

:= Library Code

:= Version

:= Author

:= Approver

:= Original Release

:= Current Release

Production Semantic ruleNo.

[ a1 ]
in,ov

:=
in,ov

[ a1 root ]
in

A1

[ a1 root ]
in

:=
[ a1 row ]

[ a1 root ]
in ov

[ a1 root ]
in

ov

[ a1 row ]
in

ov

:=

A1-
1

A1-
2

A1-
3

A1-
4

A1-
5

A1-
6

A1-
7

A1-
8

A1-
9

A1-
10

A1-
11

A1-
12

A1-
13

A1-
14

A1-
0

[ body ]
in

ov

[ a1 ]
in

ov

:=

[ a1 row ]
in,ov

ov

[ a1 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a1
scalar [            ]a1 

column
lf

[ a1 column ]
in,ov

ov,lf

[ a1 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Key Words

CR Code

Scope

Variant

Language

Operation

Software Req.

Hardware Req.

A1-
15

References

A1-
16

Function

A1-
17

Example

[            ]head
column

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

in,ov,lf

ov,lf

[           ]head
scalar

[            ]a1 
column

in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

:=
in,ov,lf

ov,lf

[           ]a1
scalar

0
1

2

0
1

2

0
1 2

0
1

2

0 1

0 1

0

1
2

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

x(1)=0
y(1)=0

x(2)=x(1)
y(2)=y(1)

width(0) = width(2)
height(0)= height(2)

x(1)=x(0) + Mleft
y(1)=y(0) + Mtop
x(2)=x(1) + Mleft
y(2)=y(1) 
    +height(1)+Mcen

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +Mtop+Mcen+Mbottom

x(1)=0
y(1)=0

x(2)=x(1) + HMleft
y(2)=y(1) + HMtop

width(0) = width(2)
      +HMleft+HMright
height(0)=height(2)
      +HMtop+HMbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   +height(1)+HSv

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
    + width(1) + HSh
y(2)=y(1)

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_pname
height(0)= HEIGHT_pneme

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_stitle
height(0)= HEIGHT_stitle

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_lcode
height(0)= HEIGHT_lcode

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_version
height(0)= HEIGHT_version

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_author
height(0)= HEIGHT_author

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_approver
height(0)= 
               HEIGHT_approver

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_orelease
height(0)= 
               HEIGHT_orelease

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_crelease
height(0)= 
               HEIGHT_crelease

x(1)=0
y(1)=0

x(2)=x(1)+A1Mleft
y(2)=y(1)+A1Mtop

width(0) = width(2)
      +A1Mleft+A1Mright
height(0)=height(2)
      +A1Mtop+A1Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A1Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A1Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A1Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A1Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_keyword
height(0)= HEIGHT_keyword

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_crcode
height(0)= HEIGHT_crcode

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_scape
height(0)= HEIGHT_scape

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_variant
height(0)= HEIGHT_variant

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_language
height(0)= HEIGHT_language

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_operarion
height(0)= 
               HEIGHT_operation

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_softreq
height(0)= 
               HEIGHT_softreq

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_hardreq
height(0)= 
               HEIGHT_hardreq

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_reference
height(0)= 
               HEIGHT_reference

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_function
height(0)= 
               HEIGHT_function

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_example
height(0)= 
               HEIGHT_example

0 1

2
0

1

0
1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

ovov

ov
ov

ov ov
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Production Semantic ruleNo.

[ a3 ]
in,ov

:=
in,ov

[ a3 root ]
in

A3

[ a3 root ]
in

:=
[ a3 row ]

[ a3 root ]
in ov

[ a3 root ]
in

ov

[ a3 row ]
in

ov

:=

A3-
1

A3-
2

A3-
3

A3-
4

A3-
5

A3-
6

A3-
7

A3-
8

A3-
9

A3-
10

A3-
11

A3-
12

A3-
0

[ body ]
in

ov

[ a3 ]
in

ov

:=

[ a3 row ]
in,ov

ov

[ a3 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a3
scalar [            ]a3 

column
lf

[ a3 column ]
in,ov

ov,lf

[ a3 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Legal Conditions

Price

Installation

Training

Maintenance

Quality Assurance

[            ]a3 
column

in,ov,lf

ov,lf

[           ]a3
scalar

:=
in,ov,lf

ov,lf

[           ]a3
scalar

:=
in,ov,lf

ov,lf

[           ]a3
scalar

:=
in,ov,lf

ov,lf

[           ]a3
scalar

:=
in,ov,lf

ov,lf

[           ]a3
scalar

:=
in,ov,lf

ov,lf

[           ]a3
scalar

x(1)=0
y(1)=0

x(2)=x(1)+A3Mleft
y(2)=y(1)+A3Mtop

width(0) = width(2)
      +A3Mleft+A3Mright
height(0)=height(2)
      +A3Mtop+A3Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A3Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A3Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A3Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A3Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_legalcond
height(0)= 

HEIGHT_legalcond

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_price
height(0)= HEIGHT_price

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_inst
height(0)= HEIGHT_inst

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_training
height(0)= HEIGHT_training

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_maint
height(0)= HEIGHT_maint

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_qassur
height(0)= 
               HEIGHT_qassur

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

Production Semantic ruleNo.

[ a2 ]
in,ov

:=
in,ov

[ a1 root ]
in

A2

[ a2 root ]
in

:=
[ a2 row ]

[ a2 root ]
in ov

[ a2 root ]
in

ov

[ a2 row ]
in

ov

:=

A2-
1

A2-
2

A2-
3

A2-
4

A2-
5

A2-
6

A2-
7

A2-
8

A2-
9

A2-
10

A2-
11

A2-
12

A2-
0

[ body ]
in

ov

[ a2 ]
in

ov

:=

[ a2 row ]
in,ov

ov

[ a2 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a2
scalar [            ]a2 

column
lf

[ a2 column ]
in,ov

ov,lf

[ a2 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Hystory

Responsibility

Data Prt. & Scr.

Ope. Con. Inst.

Ope. Message

Instal. & Support

[            ]a1 
column

in,ov,lf

ov,lf

[           ]a2
scalar

:=
in,ov,lf

ov,lf

[           ]a2
scalar

:=
in,ov,lf

ov,lf

[           ]a2
scalar

:=
in,ov,lf

ov,lf

[           ]a2
scalar

:=
in,ov,lf

ov,lf

[           ]a2
scalar

:=
in,ov,lf

ov,lf

[           ]a2
scalar

x(1)=0
y(1)=0

x(2)=x(1)+A2Mleft
y(2)=y(1)+A2Mtop

width(0) = width(2)
      +A2Mleft+A2Mright
height(0)=height(2)
      +A2Mtop+A2Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A2Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A2Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A2Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A2Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_hystory
height(0)= HEIGHT_hystory

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_respons
height(0)= HEIGHT_respons

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_dpc
height(0)= HEIGHT_dpc

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_opeci
height(0)= HEIGHT_opeci

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_opem
height(0)= HEIGHT_opem

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_instsupp
height(0)= HEIGHT_instsupp

0 1

20
1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

ov ov ovov

ovov
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Production Semantic ruleNo.

[ a5 ]
in,ov

:=
in,ov

[ a5 root ]
in

A5

[ a5 root ]
in

:=
[ a5 row ]

[ a5 root ]
in ov

[ a5 root ]
in

ov

[ a5 row ]
in

ov

:=

A5-
1

A5-
2

A5-
3

A5-
4

A5-
5

A5-
6

A5-
7

A5-
8

A5-
9

A5-
0

[ body ]
in

ov

[ a5 ]
in

ov

:=

[ a5 row ]
in,ov

ov

[ a5 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a5
scalar [            ]a5 

column
lf

[ a5 column ]
in,ov

ov,lf

[ a5 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Prob. Descript.

Prob. Suppl. Info.

Prob. Solution

[            ]a5
column

in,ov,lf

ov,lf

[           ]a5
scalar

:=
in,ov,lf

ov,lf

[           ]a5
scalar

:=
in,ov,lf

ov,lf

[           ]a5
scalar

x(1)=0
y(1)=0

x(2)=x(1)+A5Mleft
y(2)=y(1)+A5Mtop

width(0) = width(2)
      +A5Mleft+A5Mright
height(0)=height(2)
      +A5Mtop+A5Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A5Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A5Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A5Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A5Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_pdescript.
height(0)= HEIGHT_pdescript

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_psupplinfo
height(0)= HEIGHT_psupplinfo

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_psolution
height(0)= HEIGHT_psolution

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

Production Semantic ruleNo.

[ a4 ]
in,ov

:=
in,ov

[ a4 root ]
in

A4

[ a4 root ]
in

:=
[ a4 row ]

[ a4 root ]
in ov

[ a4 root ]
in

ov

[ a4 row ]
in

ov

:=

A4-
1

A4-
2

A4-
3

A4-
4

A4-
5

A4-
6

A4-
7

A4-
8

A4-
9

A4-
10

A4-
11

A4-
12

A4-
13

A4-
0

[ body ]
in

ov

[ a4 ]
in

ov

:=

[ a4 row ]
in,ov

ov

[ a4 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a4
scalar [            ]a4 

column
lf

[ a4 column ]
in,ov

ov,lf

[ a4 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Identifier Name

Identifier Category

Purpose

Value / Range

Unit

Rest.

Ref.

[            ]a4 
column

in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

:=
in,ov,lf

ov,lf

[           ]a4
scalar

x(1)=0
y(1)=0

x(2)=x(1)+A4Mleft
y(2)=y(1)+A4Mtop

width(0) = width(2)
      +A4Mleft+A4Mright
height(0)=height(2)
      +A4Mtop+A4Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A4Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A4Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A4Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A4Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_idname
height(0)= HEIGHT_idname

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_idcategory
height(0)= 

HEIGHT_idcategory

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_purpose
height(0)= HEIGHT_purpose

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_valuerange
height(0)= 

HEIGHT_valuerange

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_unit
height(0)= HEIGHT_unit

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_rest
height(0)=  HEIGHT_rest

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_ref
height(0)= HEIGHT_ref

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

ov ov ov ov

ov ov
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Production Semantic ruleNo.

[ a6 ]
in,ov

:=
in,ov

[ a6 root ]
in

A6

[ a6 root ]
in

:=
[ a6 row ]

[ a6 root ]
in ov

[ a6 root ]
in

ov

[ a6 row ]
in

ov

:=

A6-
1

A6-
2

A6-
3

A6-
4

A6-
5

A6-
6

A6-
7

A6-
0

[ body ]
in

ov

[ a6 ]
in

ov

:=

[ a6 row ]
in,ov

ov

[ a6 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]a6
scalar [            ]a6 

column
lf

[ a6 column ]
in,ov

ov,lf

[ a6 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

Functional Spe.

[            ]a6 
column

in,ov,lf

ov,lf

[           ]a6
scalar

x(1)=0
y(1)=0

x(2)=x(1)+A6Mleft
y(2)=y(1)+A6Mtop

width(0) = width(2)
      +A6Mleft+A6Mright
height(0)=height(2)
      +A6Mtop+A6Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + A6Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +A6Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+A6Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+A6Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_funcspe
height(0)= HEIGHT_funcspe

0 1

20 1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

ov ov

ov

Production Semantic ruleNo.

[ b1 ]
in,ov

:=
in,ov

[ b1 root ]
in

B1

[ b1 root ]
in

:=
[ b1 row ]

[ b1 root ]
in ov

[ b1 root ]
in

ov

[ b1 row ]
in

ov

:=

B1-
1

B1-
2

B1-
3

B1-
4

B1-
5

B1-
6

B1-
7

B1-
0

[ b ]
in

ov

[ b1 ]
in

ov

:=

[ b1 row ]
in,ov

ov

[ b1 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]b1
scalar [            ]b1 

column
lf

[ b1 column ]
in,ov

ov,lf

[ b1 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

D. of Data Doc.

[            ]b1
column

in,ov,lf

ov,lf

[           ]b1
scalar

x(1)=0
y(1)=0

x(2)=x(1)+B1Mleft
y(2)=y(1)+B1Mtop

width(0) = width(2)
      +B1Mleft+B1Mright
height(0)=height(2)
      +B1Mtop+B1Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + B1Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +B1Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+B1Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+B1Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_ddatadoc
height(0)= HEIGHT_ddatadoc

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

Production Semantic ruleNo.

[ bc body ]

in,ov
:=

in,ov

[ bc root ]
in

BC

[ bc root ]
in

:=
[ bc row ]

[ bc root ]
in ov

[ bc root ]
in

ov

[ bc row ]
in

ov

:=

BC-
1

BC-
2

BC-
3

BC-
4

BC-
5

BC-
6

BC-
7

BC-
8

[ bc row ]
in,ov

ov

[ bc column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]bc
scalar [            ]bc 

column
lf

[ bc column ]
in,ov

ov,lf

[ bc scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

Technical Id.

Appl. Orient. Id.

[            ]bc 
column

in,ov,lf

ov,lf

[           ]bc
scalar

:=
in,ov,lf

ov,lf

[           ]bc
scalar

x(1)=0
y(1)=0

x(2)=x(1)+BCMleft
y(2)=y(1)+BCMtop

width(0) = width(2)
      +BCMleft+BCMright
height(0)=height(2)
      +BCMtop+BCMbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + BCSv

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+BCSh
y(2)=y(1)

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_technicalid
height(0)= 

HEIGHT_technicalid

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_aoid
height(0)= HEIGHT_aoid

20
1

[ b ]
in,ov

:=
in,ov

in

B
B-2

B-1 [ body ]
in

ov

[ b ]
in

ov

:=

x(1)=0
y(1)=0

x(2)=x(1)+BCMleft
y(2)=y(1)+BCMtop

width(0) = width(2)
      +BCMleft+BCMright
height(0)=height(2)
      +BCMtop+BCMbottom

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)0 1

0
1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

[ bc body]

[ b body]
ov

1

2

ov ov ovov

ov

ov

24



Production Semantic ruleNo.

B2-
24

:=
in,ov,lf

ov,lf

Use
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_use
height(0)= HEIGHT_use0 1

B2-
23

:=
in,ov,lf

ov,lf

Encryption
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_encryption
height(0)= 

HEIGHT_encryption
0 1

B2-
22

:=
in,ov,lf

ov,lf

Recovery
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_recovery
height(0)= HEIGHT_recovery0 1

B2-
21

:=
in,ov,lf

ov,lf

Data Security
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_dsecurity
height(0)= HEIGHT_dsecurity0 1

B2-
20

:=
in,ov,lf

ov,lf

Custodial
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_custodial
height(0)= HEIGHT_custodial0 1

B2-
19

:=
in,ov,lf

ov,lf

Technical
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_technical
height(0)= HEIGHT_technical0 1

B2-
18

:=
in,ov,lf

ov,lf

Organizational
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_organizational
height(0)= 
   HEIGHT_organizational

0 1

Production Semantic ruleNo.

[ b2 ]
in,ov

:=
in,ov

[ b2 root ]
in

B2

[ b2 root ]
in

:=
[ b2 row ]

[ b2 root ]
in ov

[ b2 root ]
in

ov

[ b2 row ]
in

ov

:=

B2-
1

B2-
2

B2-
3

B2-
4

B2-
5

B2-
6

B2-
7

B2-
8

B2-
9

B2-
10

B2-
11

B2-
12

B2-
13

B2-
0

[ b body ]
in

ov

[ b2 ]
in

ov

:=

[ b2 row ]
in,ov

ov

[ b2 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]b2
scalar [            ]b2 

column
lf

[ b2 column ]
in,ov

ov,lf

[ b2 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Valid through

Variants

Validity

Access Author.

Origination

Read Access

Amentdment

[            ]b2 
column

in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

:=
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=0
y(1)=0

x(2)=x(1)+B2Mleft
y(2)=y(1)+B2Mtop

width(0) = width(2)
      +B2Mleft+B2Mright
height(0)=height(2)
      +B2Mtop+B2Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + B2Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +B2Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+B2Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+B2Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_vthrought
height(0)= 

HEIGHT_vthrought

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_variant
height(0)= 

HEIGHT_variant

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_validity
height(0)= HEIGHT_validity

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_aauthor
height(0)= 

HEIGHT_aauthor

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_origination
height(0)= 

HEIGHT_origination

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_readaccess
height(0)=  

HEIGHT_readaccess

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_amentd
height(0)= HEIGHT_amentd

0 1

20 1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

B2-
14 in,ov,lf

ov,lf

Communication:=
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
     WIDTH_communication
height(0)= 
     HEIGHT_communication

0 1

B2-
15 in,ov,lf

ov,lf

Access Regulation:=
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_areculation
height(0)= 

HEIGHT_aregulation0 1

B2-
16 in,ov,lf

ov,lf

Responsibilities:=
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
     WIDTH_responsibilities
height(0)= 
     HEIGHT_responsibilities

0 1

B2-
17 in,ov,lf

ov,lf

Appli. Oriented:=
in,ov,lf

ov,lf

[           ]b2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_aoriented
height(0)= HEIGHT_aoriented

0 1

ov ov

ov

25



Production Semantic ruleNo.

B3-
24

:=
in,ov,lf

ov,lf

Dependencies
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_dependency

height(0)= 
HEIGHT_dependency0 1

B3-
23

:=
in,ov,lf

ov,lf

Occurrence
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_occurrence
height(0)= 

HEIGHT_occurrence
0 1

B3-
22

:=
in,ov,lf

ov,lf

Cheking Condition
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_chekingcondition
height(0)= 
   HEIGHT_chekingcondition0 1

B3-
21

:=
in,ov,lf

ov,lf

Encoding
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_encoding
height(0)= HEIGHT_encoding0 1

B3-
20

:=
in,ov,lf

ov,lf

Range of Values
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_rangeofvalue

height(0)= 
HEIGHT_rangeofvalue0 1

B3-
19

:=
in,ov,lf

ov,lf

Units
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_unit
height(0)= HEIGHT_unit0 1

B3-
18

:=
in,ov,lf

ov,lf

Data Type
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_datatype
height(0)= HEIGHT_datatype0 1

Production Semantic ruleNo.

[ b3 ]
in,ov

:=
in,ov

[ b3 root ]
in

B3

[ b3 root ]
in

:=
[ b3 row ]

[ b3 root ]
in ov

[ b3 root ]
in

ov

[ b3 row ]
in

ov

:=

B3-
1

B3-
2

B3-
3

B3-
4

B3-
5

B3-
6

B3-
7

B3-
8

B3-
9

B3-
10

B3-
11

B3-
12

B3-
13

B3-
0

[ b body ]
in

ov

[ b3 ]
in

ov

:=

[ b3 row ]
in,ov

ov

[ b3 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]b3
scalar [            ]b3 

column
lf

[ b3 column ]
in,ov

ov,lf

[ b3 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Category

Status

Purpose

Descriptors

Sensitivity

Format

Size

[            ]b3 
column

in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

:=
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=0
y(1)=0

x(2)=x(1)+B3Mleft
y(2)=y(1)+B3Mtop

width(0) = width(2)
      +B3Mleft+B3Mright
height(0)=height(2)
      +B3Mtop+B3Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + B3Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +B3Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+B3Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+B3Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_category
height(0)= 

HEIGHT_category

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_status
height(0)= 

HEIGHT_status

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_purpose
height(0)= HEIGHT_purpose

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_descriptor
height(0)= 

HEIGHT_descriptor

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_sensitivity
height(0)= 

HEIGHT_sensitivity

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_format
height(0)=  

HEIGHT_format

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_size
height(0)= HEIGHT_size

0 1

20 1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

B3-
14 in,ov,lf

ov,lf

Medium:=
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_medium
height(0)= HEIGHT_medium

0 1

B3-
15 in,ov,lf

ov,lf

Compression:=
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_compression

height(0)= 
HEIGHT_compression0 1

B3-
16 in,ov,lf

ov,lf

Code:=
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_code
height(0)= HEIGHT_code

0 1

B3-
17 in,ov,lf

ov,lf

Character Set:=
in,ov,lf

ov,lf

[           ]b3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_characterset

height(0)= 
HEIGHT_characterset0 1

ov ov

ov

26



Production Semantic ruleNo.

[ c1 ]
in,ov

:=
in,ov

[ c1 root ]
in

C1

[ c1 root ]
in

:=
[ c1 row ]

[ c1 root ]
in ov

[ c1 root ]
in

ov

[ c1 row ]
in

ov

:=

C1-
1

C1-
2

C1-
3

C1-
4

C1-
5

C1-
6

C1-
7

C1-
0

[ c ]
in

ov

[ c1 ]
in

ov

:=

[ c1 row ]
in,ov

ov

[ c1 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c1
scalar [            ]c1 

column
lf

[ c1 column ]
in,ov

ov,lf

[ c1 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

D. of Procedure

[            ]c1
column

in,ov,lf

ov,lf

[           ]c1
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C1Mleft
y(2)=y(1)+C1Mtop

width(0) = width(2)
      +C1Mleft+C1Mright
height(0)=height(2)
      +C1Mtop+C1Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C1Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C1Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C1Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C1Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) =
 WIDTH_dprocedure

height(0)= 
HEIGHT_dprocedure

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

Production Semantic ruleNo.

[ cc body ]

in,ov
:=

in,ov

[ cc root ]
in

CC

[ bc root ]
in

:=
[ cc row ]

[ cc root ]
in ov

[ cc root ]
in

ov

[ cc row ]
in

ov

:=

CC-
1

CC-
2

CC-
3

CC-
4

CC-
5

CC-
6

CC-
7

CC-
8

[ cc row ]
in,ov

ov

[ cc column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]cc
scalar [            ]cc 

column
lf

[ cc column ]
in,ov

ov,lf

[ cc scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

Procedure name

Variants

[            ]cc 
column

in,ov,lf

ov,lf

[           ]cc
scalar

:=
in,ov,lf

ov,lf

[           ]cc
scalar

x(1)=0
y(1)=0

x(2)=x(1)+CCMleft
y(2)=y(1)+CCMtop

width(0) = width(2)
      +CCMleft+CCMright
height(0)=height(2)
      +CCMtop+CCMbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + CCSv

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+CCSh
y(2)=y(1)

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

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_procedurename
height(0)= 
   HEIGHT_procedurename

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_variant
height(0)= HEIGHT_variant

20
1

[ c ]
in,ov

:=
in,ov

in

C
C-2

C-1 [ body ]
in

ov

[ c ]
in

ov

:=

x(1)=0
y(1)=0

x(2)=x(1)+CCMleft
y(2)=y(1)+CCMtop

width(0) = width(2)
      +CCMleft+CCMright
height(0)=height(2)
      +CCMtop+CCMbottom

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)0 1

0
1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

[ cc body]

[ c body]
ov

1

2

ov ov ov ov

ov

ov
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Production Semantic ruleNo.

C2-
22

:=
in,ov,lf

ov,lf

Supp.  Procedure
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_supportofprocedure
height(0)= 
   HEIGHT_supportofprocedure0 1

C2-
21

:=
in,ov,lf

ov,lf

Adapt. Suggestion
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_adaptaionsuggest
height(0)= 
   HEIGHT_adaptationsuggest

0 1

C2-
20

:=
in,ov,lf

ov,lf

Refinement Ref.
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
  WIDTH_refinementrefer
height(0)= 
   HEIGHT_refinementrefer

0 1

C2-
19

:=
in,ov,lf

ov,lf

Training
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_training
height(0)= HEIGHT_training0 1

C2-
18

:=
in,ov,lf

ov,lf

Testing
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_testing
height(0)= HEIGHT_testing

0 1

Production Semantic ruleNo.

[ c2 ]
in,ov

:=
in,ov

[ c2 root ]
in

C2

[ c2 root ]
in

:=
[ c2 row ]

[ c2 root ]
in ov

[ c2 root ]
in

ov

[ c2 row ]
in

ov

:=

C2-
1

C2-
2

C2-
3

C2-
4

C2-
5

C2-
6

C2-
7

C2-
8

C2-
9

C2-
10

C2-
11

C2-
12

C2-
13

C2-
0

[ c body ]
in

ov

[ c2 ]
in

ov

:=

[ c2 row ]
in,ov

ov

[ c2 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c2
scalar [            ]c2 

column
lf

[ c2 column ]
in,ov

ov,lf

[ c2 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Responsibilities

Development

Destribution

Training

Modification

Contractual Items

Legal Condition

[            ]c2 
column

in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

:=
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C2Mleft
y(2)=y(1)+C2Mtop

width(0) = width(2)
      +C2Mleft+C2Mright
height(0)=height(2)
      +C2Mtop+C2Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C2Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C2Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C2Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C2Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_responsibility

height(0)= 
HEIGHT_responsibility

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_developmant

height(0)= 
HEIGHT_development

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_destribution

height(0)= 
HEIGHT_destribution

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_training
height(0)= HEIGHT_training

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_modification

height(0)= 
HEIGHT_modification

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_contractualitem
height(0)=  
   HEIGHT_contractualitem

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_lagalcondition
height(0)= 
   HEIGHT_legalcondition

0 1

20
1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

C2-
14 in,ov,lf

ov,lf

Training:=
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
     WIDTH_training
height(0)= 
     HEIGHT_training0 1

C2-
15 in,ov,lf

ov,lf

Quality Assurance:=
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_qualityassurance
height(0)= 
   HEIGHT_qualityassurance0 1

C2-
16 in,ov,lf

ov,lf

Maintenance:=
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
     WIDTH_maintenance
height(0)= 
     HEIGHT_maintenance

0 1

C2-
17 in,ov,lf

ov,lf

Destri. & Filing:=
in,ov,lf

ov,lf

[           ]c2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_destribtutionfiling
height(0)= 
   HEIGHT_destributionfiling0 1

ov ov

ov

28



Production Semantic ruleNo.

C3-
19

:=
in,ov,lf

ov,lf

Associated Doc.
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_associateddoc
height(0)= 
   HEIGHT_associateddoc

0 1

C3-
18

:=
in,ov,lf

ov,lf

Timing Constraints
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_tconstraint
height(0)= 

HEIGHT_tconstraint0 1

Production Semantic ruleNo.

[ c3 ]
in,ov

:=
in,ov

[ c3 root ]
in

C3

[ c3 root ]
in

:=
[ c3 row ]

[ c3 root ]
in ov

[ c3 root ]
in

ov

[ c3 row ]
in

ov

:=

C3-
1

C3-
2

C3-
3

C3-
4

C3-
5

C3-
6

C3-
7

C3-
8

C3-
9

C3-
10

C3-
11

C3-
12

C3-
13

C3-
0

[ c body ]
in

ov

[ c3 ]
in

ov

:=

[ c3 row ]
in,ov

ov

[ c3 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c3
scalar [            ]c3 

column
lf

[ c3 column ]
in,ov

ov,lf

[ c3 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

References

Occ. Frequency

Function

Cap. & R. Req.

Rest. & Excep.

Personnel

Data Prtc. & Sec.

[            ]c3 
column

in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

:=
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C3Mleft
y(2)=y(1)+C3Mtop

width(0) = width(2)
      +C3Mleft+C3Mright
height(0)=height(2)
      +C3Mtop+C3Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C3Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C3Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C3Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C3Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_reference

height(0)= 
HEIGHT_reference

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_occfrequency
height(0)= 
   HEIGHT_occfrecuency

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_function

height(0)= 
HEIGHT_function

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_capabilityrreq
height(0)= 
   HEIGHT_capabilityrreq

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_restexception

height(0)= 
HEIGHT_restexception

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_personnel

height(0)=  
HEIGHT_personnel

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_dataprtcsec

height(0)= 
HEIGHT_dataprtcsec

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

C3-
14 in,ov,lf

ov,lf

Personnel Skill:=
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_personnelskill
height(0)= 
   HEIGHT_personnelskill0 1

C3-
15 in,ov,lf

ov,lf

Hardware Req.:=
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_hardwarereq

height(0)= 
HEIGHT_hardwarereq0 1

C3-
16 in,ov,lf

ov,lf

Software Req.:=
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_softwarereq

height(0)= 
HEIGHT_softwarereq

0 1

C3-
17 in,ov,lf

ov,lf

Supplies:=
in,ov,lf

ov,lf

[           ]c3
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_supplies

height(0)= 
HEIGHT_supplies0 1

ov ov

ov
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Production Semantic ruleNo.

[ c4 ]
in,ov

:=
in,ov

[ c4 root ]
in

C4

[ c4 root ]
in

:=
[ c4 row ]

[ c4 root ]
in ov

[ c4 root ]
in

ov

[ c4 row ]
in

ov

:=

C4-
1

C4-
2

C4-
3

C4-
4

C4-
5

C4-
6

C4-
7

C4-
8

C4-
9

C4-
0

[ c body ]
in

ov

[ c4 ]
in

ov

:=

[ c4 row ]
in,ov

ov

[ c4 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c4
scalar [            ]c4 

column
lf

[ c4 column ]
in,ov

ov,lf

[ c4 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Term. & Comv.

Procedure Struct.

Definition Prc.

[            ]c4 
column

in,ov,lf

ov,lf

[           ]c4
scalar

:=
in,ov,lf

ov,lf

[           ]c4
scalar

:=
in,ov,lf

ov,lf

[           ]c4
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C4Mleft
y(2)=y(1)+C4Mtop

width(0) = width(2)
      +C4Mleft+C4Mright
height(0)=height(2)
      +C4Mtop+C4Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C4Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C4Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C4Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C4Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_termconv
height(0)= HEIGHT_termconv

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_procstruct
height(0)= 

HEIGHT_procstruct

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_defprocedure

height(0)= 
HEIGHT_defprocedure

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

Production Semantic ruleNo.

[ c5 ]
in,ov

:=
in,ov

[ c5 root ]
in

C5

[ c5 root ]
in

:=
[ c5 row ]

[ c5 root ]
in ov

[ c5 root ]
in

ov

[ c5 row ]
in

ov

:=

C5-
1

C5-
2

C5-
3

C5-
4

C5-
5

C5-
6

C5-
7

C5-
0

[ c body ]
in

ov

[ c5 ]
in

ov

:=

[ c5 row ]
in,ov

ov

[ c5 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c5
scalar [            ]c5 

column
lf

[ c5 column ]
in,ov

ov,lf

[ c5 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

D. of Procedure

[            ]c5 
column

in,ov,lf

ov,lf

[           ]c5
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C5Mleft
y(2)=y(1)+C5Mtop

width(0) = width(2)
      +C5Mleft+C5Mright
height(0)=height(2)
      +C5Mtop+C5Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C5Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C5Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C5Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C5Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_dprocedure

height(0)= 
HEIGHT_dprocedure

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

ov ov ov ov

ov ov

Production Semantic ruleNo.

[ c6 ]
in,ov

:=
in,ov

[ c6 root ]
in

C6

[ c6 root ]
in

:=
[ c6 row ]

[ c6 root ]
in ov

[ c6 root ]
in

ov

[ c6 row ]
in

ov

:=

C6-
1

C6-
2

C6-
3

C6-
4

C6-
5

C6-
6

C6-
7

C6-
0

[ c body ]
in

ov

[ c6 ]
in

ov

:=

[ c6 row ]
in,ov

ov

[ c6 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]c6
scalar [            ]c6 

column
lf

[ c6 column ]
in,ov

ov,lf

[ c6 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

Ex. of Precedure

[            ]c6 
column

in,ov,lf

ov,lf

[           ]c6
scalar

x(1)=0
y(1)=0

x(2)=x(1)+C6Mleft
y(2)=y(1)+C6Mtop

width(0) = width(2)
      +C6Mleft+C6Mright
height(0)=height(2)
      +C6Mtop+C6Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + C6Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +C6Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+C6Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+C6Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_exampleprocedure
height(0)= 
   HEIGHT_exampleprocedure

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

Production Semantic ruleNo.

[ d1 ]
in,ov

:=
in,ov

[ d1 root ]
in

D1

[ d1 root ]
in

:=
[ d1 row ]

[ d1 root ]
in ov

[ d1 root ]
in

ov

[ d1 row ]
in

ov

:=

D1-
1

D1-
2

D1-
3

D1-
4

D1-
5

D1-
6

D1-
7

D1-
0

[ body ]
in

ov

[ d1 ]
in

ov

:=

[ d1 row ]
in,ov

ov

[ d1 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]d1
scalar [            ]d1 

column
lf

[ d1 column ]
in,ov

ov,lf

[ d1 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

D. of Prog. Struct.

[            ]d1 
column

in,ov,lf

ov,lf

[           ]d1
scalar

x(1)=0
y(1)=0

x(2)=x(1)+D1Mleft
y(2)=y(1)+D1Mtop

width(0) = width(2)
      +D1Mleft+D1Mright
height(0)=height(2)
      +D1Mtop+D1Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + D1Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +D1Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+D1Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+D1Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_dprogramstructure
height(0)= 
   HEIGHT_dprogramstructure

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

ov ov ov

ovov
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Production Semantic ruleNo.

D2-
24

:=
in,ov,lf

ov,lf

Data Sharing Spe.
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_datasharing

height(0)= 
HEIGHT_datasharing0 1

D2-
23

:=
in,ov,lf

ov,lf

Inter Consist.
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_interconsistency
height(0)= 
   HEIGHT_interconsistency0 1

D2-
22

:=
in,ov,lf

ov,lf

Example Invoking
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_exofinvoking

height(0)= 
HEIGHT_exofinvoking0 1

D2-
21

:=
in,ov,lf

ov,lf

Invoking Specif.
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_invokingspecif
height(0)= 
   HEIGHT_invokingspecif0 1

D2-
20

:=
in,ov,lf

ov,lf

Result D. Descript.
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_resultddescription
height(0)= 
   HEIGHT_resultddescription

0 1

D2-
19

:=
in,ov,lf

ov,lf

Software Req.
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_softwarereq

height(0)= 
HEIGHT_softwarereq0 1

D2-
18

:=
in,ov,lf

ov,lf

Language
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_language
height(0)= 
   HEIGHT_language

0 1

Production Semantic ruleNo.

[ d2 ]
in,ov

:=
in,ov

[ d2 root ]
in

D2

[ d2 root ]
in

:=
[ d2 row ]

[ d2 root ]
in ov

[ d2 root ]
in

ov

[ d2 row ]
in

ov

:=

D2-
1

D2-
2

D2-
3

D2-
4

D2-
5

D2-
6

D2-
7

D2-
8

D2-
9

D2-
10

D2-
11

D2-
12

D2-
13

D2-
0

[ body ]
in

ov

[ d2 ]
in

ov

:=

[ d2 row ]
in,ov

ov

[ d2 column ]
in,ov

ov

:=

in,ov

ov,lf

in,ov

ov,lf

:=
[           ]d2
scalar [            ]d2 

column
lf

[ d2 column ]
in,ov

ov,lf

[ d2 scalar ]
in,ov

ov,lf

:=

:=
in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

in,ov,lf

ov,lf

Module Name

Module Version

Module Author

Module Release

Varients

Key Words

Size

[            ]d2 
column

in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

:=
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=0
y(1)=0

x(2)=x(1)+D2Mleft
y(2)=y(1)+D2Mtop

width(0) = width(2)
      +D2Mleft+D2Mright
height(0)=height(2)
      +D2Mtop+D2Mbottom

x(1)=x(0)
y(1)=y(0)
x(2)=x(1)
y(2)=y(1) 
   + height(1) + D2Sv

width(0) = 
       max(width(1),width(2))
height(0)= 
       height(1)+height(2)
       +D2Sv

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)
x(2)=x(1) 
   +width(1)+D2Sh
y(2)=y(1)

width(0) = 
       width(1)+width(2)+D2Sh
height(0)= 
       max(height(1),height(2))

x(1)=x(0)
y(1)=y(0)

width(0) = width(1)
height(0)= height(1)

x(1)=x(0)
y(1)=y(0)

width(0) = 
WIDTH_modulename

height(0)= 
HEIGHT_modulename

x(1)=x(0)
y(1)=y(0)

width(0) =
   WIDTH_moduleversion
height(0)= 
   HEIGHT_moduleversion

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_moduleauthor
height(0)= 
   HEIGHT_moduleauthor

x(1)=x(0)
y(1)=y(0)

width(0) = 
   WIDTH_modulerelease
height(0)= 
   HEIGHT_modulerelease

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_varient
height(0)= HEIGHT_varient

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_keyword
height(0)= HEIGHT_keyword

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_size
height(0)= HEIGHT_size

0 1

2
0

1

0 1

2

0 1

0 1

2
0

1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

D2-
14 in,ov,lf

ov,lf

Media:=
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_media
height(0)= HEIGHT_media

0 1

D2-
15 in,ov,lf

ov,lf

Objective:=
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_objective
height(0)= HEIGHT_objective

0 1

D2-
16 in,ov,lf

ov,lf

Method:=
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_method
height(0)= HEIGHT_method

0 1

D2-
17 in,ov,lf

ov,lf

References:=
in,ov,lf

ov,lf

[           ]d2
scalar

x(1)=x(0)
y(1)=y(0)

width(0) = WIDTH_reference
height(0)= 

HEIGHT_reference0 1

ov ov

ov
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[ a1 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A1

[ a1 ]

[ a1 root ]

[ a1 column ]

[ a1 scalar ]

A1 Terminal Sym.

[ a1 ][ a1 root ][ a1 row ][ a1 scalar ] [ a1 column ] A1A1 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ a2 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A2

[ a2 ]

[ a2 root ]

[ a2 column ]

[ a2 scalar ]

A2 Terminal Sym.

[ a2 ][ a2 root ][ a2 row ][ a2 scalar ] [ a2 column ] A2A2 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ a3 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A3

[ a3 ]

[ a3 root ]

[ a3 column ]

[ a3 scalar ]

A3 Terminal Sym.

[ a3 ][ a3 root ][ a3 row ][ a3 scalar ] [ a3 column ] A3a3 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ a4 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A4

[ a4 ]

[ a4 root ]

[ a4 column ]

[ a4 scalar ]

A4 Terminal Sym.

[ a4 ][ a4 root ][ a4 row ][ a4 scalar ] [ a4 column ] A4A4 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.
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[ a5 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A5

[ a5 ]

[ a5 root ]

[ a5 column ]

[ a5 scalar ]

A5 Terminal Sym.

[ a5 ][ a5 root ][ a5 row ][ a5 scalar ] [ a5 column ] A5A5 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ a6 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

A6

[ a6 ]

[ a6 root ]

[ a6 column ]

[ a6 scalar ]

A6 Terminal Sym.

[ a6 ][ a6 root ][ a6 row ][ a6 scalar ] [ a6 column ] A6A6 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ b1 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

B1

[ b1]

[ b1root ]

[ b1 column ]

[ b1 scalar ]

D. of Data Doc.

[ b1][ b1 root ][ b1 row ][ b1 scalar ] [ b1 column ] B1D. of Data Doc.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

33



[ b2 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

B2

[ b2 ]

[ b2 root ]

[ b2 column ]

[ b2 scalar ]

B2 Terminal Sym.

[ b2 ][ b2 root ][ b2 row ][ b2 scalar ] [ b2 column ] B2B2 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ b3 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

B3

[ b3 ]

[ b3 root ]

[ b3 column ]

[ b3 scalar ]

B3 Terminal Sym.

[ b3 ][ b3 root ][ b3 row ][ b3 scalar ] [ b3 column ] B3B3 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ c1 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C1

[ c1]

[ c1root ]

[ c1 column ]

[ c1 scalar ]

D. of Procedure

[ c1][ c1 root ][ c1 row ][ c1 scalar ] [ c1 column ] C1D. of Procedure

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

in ov lf

[ b2 ]

[ bc body ]

<>.<>.<>.<>.

<.<.<.<.

>.

=.

[ bc row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

BC

[ bc root ]

[ bc column ]

[ bc scalar ]

Tecnical Id.

Appli. Orient. Id.

[ bc root ][ bc row ][ bc scalar ] [ bc column ] BCTecnical Id.

>.
>.
>.

>.

>.
>.

>.<>.

<>.
<>.
<.

<>.

<.

Appli. Orient. Id.

<>.

<>.
<>.
<.

<>.

<. <.

<>.

<>.
<>.
<. <.

>.

=.

<>.

<>.
<>.

=.
=.

<>.

<>.
<>.
<.

<>.
>.>.<>. <>. <>. <>. <>. >. <>.<>. <>.

B

BC

B3

B2

[ b3 ]

[ b body ]

[ b2 ][ bc body ]B BC B3B2[ b3 ][ b body ]

=.

>.

35



[ c2 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C2

[ c2 ]

[ c2 root ]

[ c2 column ]

[ c2 scalar ]

C2 Terminal Sym.

[ c2 ][ c2 root ][ c2 row ][ c2 scalar ] [ c2 column ] C2C2 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ c3 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C3

[ c3 ]

[ c3 root ]

[ c3 column ]

[ c3 scalar ]

C3 Terminal Sym.

[ c3 ][ c3 root ][ c3 row ][ c3 scalar ] [ c3 column ] C3C3Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ c4 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C4

[ c4 ]

[ c4 root ]

[ c4 column ]

[ c4 scalar ]

C4 Terminal Sym.

[ c4 ][ c4 root ][ c4 row ][ c4 scalar ] [ c4 column ] C4C4 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ c5 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C5

[ c5 ]

[ c5 root ]

[ c5 column ]

[ c5 scalar ]

C5 Terminal Sym.

[ c5 ][ c5 root ][ c5 row ][ c5 scalar ] [ c5 column ] C5C5 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.
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[ c6 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

C6

[ c6 ]

[ c6 root ]

[ c6 column ]

[ c6 scalar ]

C6 Terminal Sym.

[ c6 ][ c6 root ][ c6 row ][ c6 scalar ] [ c6 column ] C6C6 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ d1 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

D1

[ d1 ]

[ d1 root ]

[ d1 column ]

[ d1 scalar ]

D1 Terminal Sym.

[ d1 ][ d1 root ][ d1 row ][ d1 scalar ] [ d1 column ] D1D1 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.

[ d2 row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

D2

[ d2 ]

[ d2 root ]

[ d2 column ]

[ d2 scalar ]

D2Terminal Sym.

[ d2 ][ d2 root ][ d2 row ][ d2 scalar ] [ d2 column ] D2D2 Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

in ov lf

[ c3 ]

[ c4 ]

[ c5]

[ c6]

[ cc body ]

<>.<>.<>. <>.

<.<.<.<.=.
C

CC

C2

C5

[ c2 ]

[ c body ]

=.

>.

C4

C3

C6

[ c3 ] [ c4 ] [ c5] [ c6][ cc body ]C

CC C2 C5

[ c2 ][ c body ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

[ c3 ]

[ c4 ]

[ c5]

[ c6]

[ cc body ]

<.

<.<.<.<.<.
C

CC

C2

C5

[ c2 ]

[ c body ]

>.

C4

C3

C6

C4C3 C6

<>.<>.<>.<>.<>.

<>.
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[ cc row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

CC

[ cc root ]

[ cc column ]

[ cc scalar ]

Variants

Procedure name

[ cc root ][ cc row ][ cc scalar ] [ cc column ] CCVariants

>.
>.
>.

>.

>.
>.

>.<>.

<>.
<>.
<.

<>.

<.

Procedure name

<>.

<>.
<>.
<.

<>.

<. <.

<>.

<>.
<>.
<. <.

>.

=.

<>.

<>.
<>.

=.
=.

<>.

<>.
<>.
<.

<>.
>.>.<>. <>. <>. <>. <>. >. <>.<>. <>.

[ head row ]

in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

Head

[ head ]

[ head root ]

[ head column ]

[ head scalar ]

Head Terminal Sym.

[ head ][ head root ][ head row ][ head scalar ] [ head column ] HeadHead Terminal Sym.

>.
>.
>.
>.

>.
>.
>.<>.

<>.
<>.
<.

<>.
<. <.

<>.
<>.
<>.
<. <.

>.

=.
<>.

<>.
<>.

=.
=.

<>.
<>.
<>.
<.

<>.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

[ a1 ]

HEAD

[ head ]

[ innerstruct ]

[ body ]

[ a6 ]

[ a5 ]

[ a4 ]

[ a3 ]

[ a2 ]

[ b ]

[ b1 ]

[ c ]

[ c1 ]

[ d1 ]

[ d2 ]

A1

A6

A5

A4

A3

A2

B

B1

C

C1

D1

D2

HEAD[ head ][ innerstruct ] [ body ] [ a1 ] [ a2 ]

<>.
<.

=.

>.

>.
=.

>. <>.
<.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

[ a1 ]

HEAD

[ head ]

[ innerstruct ]

[ body ]

[ a6 ]

[ a5 ]

[ a4 ]

[ a3 ]

[ a2 ]

[ b ]

[ b1 ]

[ c ]

[ c1 ]

[ d1 ]

[ d2 ]

A1

A6

A5

A4

A3

A2

B

B1

C

C1

D1

D2

[ a6 ][ a5 ][ a4 ][ a3 ] [ b ] [ b1 ] [ c ]

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

[ a1 ]

HEAD

[ head ]

[ innerstruct ]

[ body ]

[ a6 ]

[ a5 ]

[ a4 ]

[ a3 ]

[ a2 ]

[ b ]

[ b1 ]

[ c ]

[ c1 ]

[ d1 ]

[ d2 ]

A1

A6

A5

A4

A3

A2

B

B1

C

C1

D1

D2

[ c1 ] [ d1 ] [ d2 ] A1 A4A3A2

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.
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in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lf in ov lfLeft
Right

[ a1 ]

HEAD

[ head ]

[ innerstruct ]

[ body ]

[ a6 ]

[ a5 ]

[ a4 ]

[ a3 ]

[ a2 ]

[ b ]

[ b1 ]

[ c ]

[ c1 ]

[ d1 ]

[ d2 ]

A1

A6

A5

A4

A3

A2

B

B1

C

C1

D1

D2

A6A5 B B1 C C1 D1 D2

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.

<>.
<.
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Appendix B
An Attribute Graph Grammar for Tes-
sellation Forms
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S

H

AB
h-lf

H

A1B
h-lfh-lf h-lf

B

A0

A

B
h-lfh-lf

B

B

C
h-lfh-lf

B

C
D

h-ov
h-lf

h-lf

ne

C

B

x(H) = 0
y(H) = 0

width(S) = width(H)
height(S) = height(H)

x(B) = x(A)
y(B) = y(A)
x(A) = x(H)+width(B)
y(A) = y(H)

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

x(B) = x(A0)
y(B) = y(A0)
x(A1) = x(A0)+width(B)
y(A1) = y(A0)

width(A0) = width(B)+width(A1)
height(A0) = max( height(B), height(A1))

x(B) = x(A)
y(B) = y(A)

width(A) = width(B)
height(A) = height(B)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

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

width(C) 
= max(width(D) ,width(B))

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

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

B

C
h-lfh-lfB C

h-lf h-lf

B

C
C

h-lf h-lf

D

Cell

h-lf h-lf
h-ov

h-ov

B

C

C

h-lf

h-lf h-lf

B

D

h-ov

ne

h-lf
h-lf

ne

C

B

Cell

hf-lfh-lf

D

Cell
Ch-lf h-lfCell

h-ov

h-ov

B

h-lf

h-lf h-lf

B

D

h-ov

ne

C

B

Cell

hf-lfh-lf

D

Cell

B

h-ov

h-ov

Cell
x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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h-lfh-lf

h-ov

C

B
Cell

h-ov

B

h-ov

C

B

Cell
h-ov

h-lf h-lf

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

C
h-lfh-lf

h-ov

B
Cell

h-ov

B h-lf h-lf C

C

C
D

h-ov

h-ov

h-ov

h-lf
h-lf

ne

C

B

Cell

hf-ov

C

D

Cell

h-ov

h-lf h-lf

Cell

h-ov

h-ov

B

h-lf

h-lf h-lf

B

D

h-ov

h-ov

h-ov

ne

C

B

Cell

Cell

hf-lfh-lf

hf-ov

C

D

Cell

h-ov

B

h-lf h-lf

Cell

h-ov

h-ov

Cell

hf-lfh-lf

hf-ov

B

D

Cell

h-ov

h-ov

h-ov

Cell

Cell

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

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

width(C) 
= max(width(D) ,width(B))

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

C

h-lf

h-lf h-lf

B

D

h-ov

h-ov

h-ov

ne

h-lf
h-lf

ne

C

B

Cell

Cell

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

width(C) 
= max(width(D) ,width(B))

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

h-ov

D

C

Cell
h-ov

h-lf h-lf C

hf-ov

C

D

Cell

h-ov

h-lf h-lf

Cell

h-lfh-lf

h-ov

C

C h-ov

h-lf h-lf

Cell

Cell
D

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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Productions and Semantic Rules for Tessellation Forms  (Horizontal Derivation 3)

h-lfh-lf

h-ov

C h-ov

D

Cell

Cell

hf-lfh-lf

hf-ov

D

Cell

h-ov

Cell

Cell

hf-lfh-lf

hf-ov

C

D

Cell

h-ov

h-lf h-lf

Cell

Cell

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

C

h-lf h-lf C

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

D

hf-lfh-lf

D

Cell
Ch-lf h-lfCell

D

Cell

h-lf h-lf C

h-lfh-lf

C

Ch-lf h-lfCell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

h-lfh-lf

C

Cell

hf-lfh-lf

D

Cell
Cell

D
x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

S
x(Cell) = 0
y(Cell) = 0

width(S) = WIDTH_cell
height(S) = HEIGHT_cell

Cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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S

V

x(B) = x(A0)
y(B) = y(A0)
x(A1) = x(A0)
y(A1) = y(A0) + height(B)

width(A0) = max( width(B), width(A1))
height(A0) = height(B) + height(A1)

x(B) = x(V)
y(B) = y(V)
x(A) = x(V)
y(A) = y(V) + height(B)

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

x(B) = x(A)
y(B) = y(A)

width(A) = width(B)
height(A) = height(B)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)

B

v-ov

V

A

A

B

B

v-ov

v-ov

B

C

B

v-ov

v-ov

BD
v-lfv-lf

C

v-ov

v-ov

sw

C

BD
v-lf

C

v-ov

v-ov

sw

v-ov

v-ov

v-ov

sw
B

C

B

v-ov

A0

A1

v-ov

v-ov
B

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

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

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

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

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

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

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

B

C

B

v-ov

v-ov

C
v-ov

v-ov

D

Cell

v-lf v-lf
v-ov

v-ov

B

C

Cell

BD
v-lf

C

v-ov

v-ov

v-ov

sw
BCell

vf-ov

D

Cell

v-ov

v-lf v-lf
v-ov

v-ov

C

B

Cell

vf-ov

B

D

Cell

v-ov

v-lf v-lf

Cell

B

C
v-ov

v-ov

C

x(V) = 0
y(V) = 0

width(S) = width(V)
height(S) = height(V)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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v-lfv-lf

v-ov

B
B

Cell

v-ov

C

v-lfv-lf

B

Cell
C

v-ov

v-ov

v-lfv-lf

v-ov

B
B v-ov

C

v-ov

v-ov

Cell

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

C

C

C

BD
v-lfv-lf v-lf

C

v-ov

v-ov

sw

Cell

vf-lfv-lf

D

Cell

C

v-lf v-lfCell
v-ov

v-ov

B

BD
v-lfv-lf v-lf

C

v-ov

v-ov

v-ov

sw
B

Cell

Cell

vf-lfv-lf

vf-ov

B

D

Cell

v-ov

C

v-lf v-lf

Cell

v-ov

v-ov

Cell

vf-lfv-lf

vf-ov

B

D

Cell

v-ov

v-lf v-lf

Cell

Cell

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

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

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

BD
v-lfv-lf v-lf

C

v-ov

v-ov

sw

v-ov

v-ov

v-ov

sw
B

C

Cell

Cell

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

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

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

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

v-lfv-lf

C

D

v-ov

v-ov

Cell

C

vf-lfv-lf

D

v-ov

v-ov

Cell

C

Cell

v-lfv-lf

v-ov

C v-ov

D

Cell

v-ov

v-ov

Cell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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Productions and Semantic Rules for Tessellation Forms (Vertical Derivation 3)

vf-lfv-lf

vf-ov

D

Cell

v-ov

Cell

Cell

vf-lfv-lf

vf-ov

D

Cell

v-ov

C

Cell

v-ov

v-ov

Cell

v-lfv-lf

v-ov

C v-ov

Cell

Cell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

C

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)v-ov

v-ov

C

D

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

Cell

v-ov

v-ov

C

D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

v-ov

C v-ov

v-ov

v-ov

C

Cell

vf-ov

D

Cell

v-ov

v-ov

v-ov

C

Cell

D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

v-ov

C v-ov

Cell

vf-ov

D

Cell

v-ov

Cell

D

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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