Y7 by TEER
(1988.

25—3
5. 26)

BHSGER & SHE LA TR0 ®

Formal Descriptions of Structured Analysis with Attribute Grammars

)
-

& ' KW @EOT HFE AT HE T

An Feng Koji Ohno

BE k™

Katsuro Inoue Tohru Kikuno Koji Torii

O RERERB T

Faculty of Engineering Science, Dsaka'University
o HELZY A
Nihon Unisys Limited

HoEU

AWETE, HELMTEOBRENERA O REANRBR 2L THERS . BEEIEEV T Pz

THREOERMTEEARLGHRITO ROOFHEAT, BLHBEATHS. UhL, ToHKROREEL
TRHAFILVELTRRBR TV ABANEL, HiEReEET 5 LTORRSEHEATVS. 22T
W, V7 bz 7ERE TR BROBE) LT70¥ 7 b (MROBREW) O222AWTEETS. B
R, TOERETOY Y b OB ENLEAT B ERIBET 5. BAMRRERD S FEMEL, £IHEL
BHERF—Y TO—FTHRHL, TOEX, 7OF 7 b, BERREL 2K, BHEGED L S5EECERT
32k, EUk. BERAMEEZAVAE, ERMTEEATHOBRNREENEN SV E VRIERIN S,
o T, AREURELOTECE S SHAXBY AT LOREOEREEL TV 3.

Abstract Structured analysis(SA) is a well known method for requirement

analysis. It is said, however, requirement analysis in SA difficult to apply
because SA is explained through many rough guidelines.
proposes an approach to specify SA with attribute grammars. The
specification consists of two parts which define software processes and
products of SA respectively. Attributes are introduced both in definitions of
processes and prbducts. To obtain products, processes and their attributes,
data flow diagrams are first introduced, based on which specifications with
attribute grammars are generated.
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/* Product Attributes */

DFD.Diag _no, Diagrams.Diag_no, DFD.Bub_no, Diagrams.Bub_no : INT;
Diagram.Diag_no, Title.no, Diagram.Bub_no, Bubbles.no : INT;
Bubble.no, Bubble_identifier.no, NUMBER.img : INT;

/* Product Description */

DFD ::= Di ]

{ DFD.Diag no := Diagrams.Diag no;
DFD.Bub_no := Diagrams.Bub_no;

]})ixgrams 1= Set(Diagram, Diagrams)
where ((Diagram.Bub_no o Diagrams[2].Diag_no)
&& (Diagram.Diag_no & Diagrams[2].Diag_no))
{ Diagrams[1].Diag_no := {Diagram,Diag_no} u Diagrams[2].Diag_no;
Diagrams(1].Bub_no := Diagram.Bub_no u Diagrams[2].Bub_no;
}
Diagrams ::= ¢
{ Diagrams.Diag no = {};
Diagrams.Bub_no := (};
}

Diagram ::= Set(Title,Bubbles,Flows)
{ Diagram.Diag_no := Title.no;
Diagram.Bub_no := Bubbles.no;

}
Bubbles ::= Set(Bubble,Bubbles)
{ Bubbles[1].no := {Bubbles.no} u Bubbles[2].no;

)
Bubbles ::=¢
{ Bubbles[1].no := {};

Bubble ::= Contains(CIRCLE,Bubble_identifier)
{ Bubble.no := Bubble_identifier.no;

}
Bubble_identifier ::= Follows(STRING,NUMBER)
{ Bubble_identifier.no := NUMBER.img;

}

Title ::= Follows(NUMBER,STRING)

{ Title.no := NUMBER.img;

}

/* Process Attributes */

Develop_DFD.input, Develop_DFD.output, Select_a_bubble.input : DFD;

Select_a_bubble.output, Create_diagram.input : Bubble;
Create_diagram.output.output : Diagram;
/* Process Description ¥/
Develop_DFD := Select_a_bubble Create_diagram
. Where (Bub_no(Select_a_bubble.output)
e Diag_no(Develop_DFD.input)
&& Diag_no(Create_diagram.output)
== Bub_no(Select_a_bubble.output))
{ Select_a_bubble.input := Develop_DFD.input;
Create_diagram.input := Select_a_bubble.output;
Develop_DFD.output :=
: Develop_DFD.input U {Create_diagram.output}
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J* Product Attributes *|
* contained : SET;
*ind : ("Log " Phys");

* fully_ ded, *.marked : BOOL;

P

.lavel INT;

/* Product Description*/
Doc  :=STRING
Model ::= Set(DFD,DDMS)
{ Model.contained := DFD.contained;
Model.kind := DFD.kind;
Model.fully_expanded := DFD.fully_expanded;

d := Di ined
DFD.kind := Diagrams.kind;
DFD.fully_expanded :=

((Diagrams.level == 1) ? TRUE : FALSE);

Diagrams := Set(Diagram, Diagrams)
{ If (("Context_diagram" e Diagram.contained)
or ("Context_diagram” e Diagrams{2].contained))
Insert("Context_diagram”,Diagrams[1].contained);
If (("Log._file" e Diagram.contained)
&& ("Log._file" e Diagrams[2].contained))
Insert("Log_file",Diagrams[1].contained);
If (("I/F_bundary” € Diagram.contained)
or ("I/F_bundary" € Diagrams[2].contained))
Insert("I/F_bundary”,Diagrams[1].contained);
Diagrams{1].kind := (((Diagram.kind 'Log.") &&
(Diagrams[2}.kind == "Log.") ) ? "Log." : "phys.”);
Diagrams[1].level := MAX(Diagram.level, Diagrams{2].level);

)i

Diagrams ::=

{ Insert("Log._file" e Diagrams.contained);
Diagrams.kind := "
Diagrams.level := 0;

}

Diagram ::= Set(Bubbles,Files,Flows)
{ If (Bubbles.level == 0)
Insert("Context_di " Diagram ined);
If (Files.kind == "Log.")
Insert("Log_file",Diagram.contained);
If (Bubbles.marked == TRUE)
Insert("1/F_bundary",Diagram.contained);
Diagrams.kind := (((Bubble.kind "Log.") &&
(Files.kind == "Log.") ) 7 "Log." : "phys.");
Di level := level;

]

Bubbles := Set(Bubble,Bubbles)

{ Bubbles[1].level := Bubble.level;
Bubbles[1]).marked := Bubble.marked or Bubble[2].marked;
Bubbles[1].kind := Bubble.kind and Bubble{2].kind;

)

Bubbles ::= Bubble

{ Bubbles.level := Bubble.level;
Bubbles.marked := Bubble.marked;
Bubbles.kind := Bubble.kind;

)

Bubble ::= Contains(Circle,Bubble_identifier)

{ Bubble.level := Bubble_identifier.level;
Bubble.kind := Bubble_identifier.kind;
Assign(Bubble.marked);
Assign(Bubble.partitionable);

}

Bubble_identifier ::= Follows(Bubble_name,Bubble_nc)

{ Bubble_identifier.level := Bubble_no.level;
Bubble_identifier.kind := Bubble_name.kind;

3

Bubble_no ::= Follows(INT,Int_list)

{ Bubble_no.level := 1 + Int_list.level;
}

Bubble_no ::=

{ Bubble_no.level := 0;

}

Int_list ::= Follows(".",INTInt_list)

{ Int_list[1].evel := 1 + Int_list[2].1evel;
)

Int_list =
{ Int_listlevel := 0;
}

/* Process Attributes */ -

Structured_anlysis.input : Doc;

Create_model.input, Identify_domain.input : {Doc, Model};
Create_model.output, Identify_domain.output : Model;
Expand_DFD.input, Expand_DFD.output : Model;
Decompose_files.input, Decompose_files.output : Model;

Eliminate_pro_Characs.input: Model;
Eliminate_pro_Characs.output : Model;
Set_out_man_machine_J/F.input: Model;

Set_out, mm_machme I/F. oulpm : Model;

Add_i input: Model;

P -CCP

Add_impl ion_d dent_f .output : Model;

P ..dep

Create_leveled_DFD.input, Create_leveled_DFD.output: DFD;
Create_DD.inputl, Create_DD.output, Create_MS.input3: DD;
Create_MS.input2, Create_DD.input2 : DFD;

Create_MS.inputl, Create_MS.output: MS;
Select_partitionable_bubble.input: DFD;
Add_diagram_into_DFD.input1 : DFD;
Select_partitionable_bubble.output, Create_diagram,input : Bubble;
Create_diagram.output, Add_diagram_into_DFD.input2 : Diagram;

/* Process Decription */
Structured_analysis =
Create_model Create_model Create_model Create_model
where (Kind(Create_model[1].output) == "Phys."
&& Kind(Create_model[2].output) "Log."
&& Kind(Create_model[3].output; "Log."
&& Kind(Create_model{3].output) == "Phys.")
{ Create_model[1].input := Structured_anlysis.input;
Create_model[2].input Create_model[1].output;
Create_model[3].input Create_model[2].output;
Create_model[4].input := Create_model[3].output;
Structured_anlysis.input := Create_model[4].output;

)

Create_model := Identify_domain Partition_domain
where (Is(Create_model.input,Doc)

&& ("Context_diagram” €
Contained(Identify_domain.output)))

{ Identify_domain.input := Create_model.input;
Partition_domain.input := Identify_domain output;
Create_model .output := Partition_domain.output;

}

Create_model := Expand_DFD Set_out_man_machine_I/F

Add_implementation_dependent_features
where (Is(Create_model.input,Model) R
&& (kind(Create_model.input) == "Log.")
&& (kind(Expand_DFD.output) == “Log.")
&#& (Fully_expanded(Expand_DFD.output) == TRUE)
&& ('I/F boundary” e Comained(Decompose ﬁles output))
&& (kind(Add_impl . output)

== "Phys."))

{ Expand_DFD.input := Create_model.input;
Set_out_man_machine_I/F.; inpul := Expand_DFD.output;
Add_impl ation_dep input =

Set_out_ ‘man_; machine _I/F.output;
Create_model.output :=
Add_implementation_dependent_features.output;

}
Create_model ::=
Expand_DFD Decompose_files Eliminate_pro_Characs
where (Is(Create_model.input,Model)
&& (kind(Create_model.input) == "Phys.")
&& (kind(Expand_DFD.output) == "Phys.")
&& ("Log. files" € Contained(Decompose_files.output))
&& (kind(Decompose_files.output) == "Phys.")
&& (kind(Eliminate_pro_Characs.output) == "Phys."))
{ Expand_DFD.input := Create_model.input;
Decompose_files.input := Expand_DFD.output;
- Eliminate_pro_Characs.input := Decompose_files.output;
Create_model.output := Eliminate_pro_Characs.output;

]
Partition_domain ::= Create_leveled_DFD Create_DD Create_MS -
{ Create_leveled_DFD.input :=
DFD_part(Partition_domain.input);
Create_DD .inputl := DD_part(Partition_domain.input);
Create DD .input2 := Create_leveled_DFD.output;
Create_MS.inputl := MS_part(Partition_domain.input);
Create_MS.input2 := Create_leveled_DFD.output;
Create_MS.input3 := Create_DD.output;
Partition_domain.output :=
Set_of(Create_leveled_DFD.output,
Create_DD.output,Create_MS.output);

1
Create_leveled_DFD := Select_partitionable_bubble
Create_diagram Add_diagram_into_DFD
where (partitionable(Select_partiti le_bubble.output)
==TRUE)
{ Select_partitionable_bubble.input :=
Create_leveled_DFD.input;
Create_diagram.input := Select_partitionable_bubble.output;
Add_diagram_into_DFD.input1 Create_leveled_DFD.input;
Add_diagram_into_DFD.input2 := Create_diagram.output;
Create_leveled_DFD.output := Add_diagram_into_DFD.output;
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