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A1
OUTPUT LISTING OF

EXTRACTOR.DATA
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Final Thesis Report David Egerton 1993

APPENDIX A - OUTPUT LISTINGS

A.3
OUTPUT LISTING OF

DATAFLOW.DATA

A.3.1 DFD VARIABLE
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APPENDIX A - OUTPUT LISTINGS

A.3
OUTPUT LISTING OF

DATAFLOW.DATA

A.3.2 DFD TABLE

al representations of SW Architecture generated from Mesa Code Appendix A page 1
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APPENDIX B - SOURCE CODE LISTINGS

B.1
CONFIGURATION

FILE

Graphical representations of SW Architecture generated from Mesa Code Appendix B page 1
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APPENDIX C - PGS GRAMMAR

This appendix details the PGS (Parser Grammar Specification) for the Pass1 parser. The Grammar is
essentially the same as that used in the Mesa compiler specification. However further fields have been
added where the Mesa Compiler does not cover the function. In Pass1 the Atom procedure compares

each of these keywords and assigns a number to atomStack.symbolNumber if there is a match.

# | ID symbol # | ID symbol # | ID symbol # | ID symbol # | 1D symbol # | ID symbol
1 | Identifier 31 | RECORD 61 91 121 151

2| # 32 | POINTER 62 | MACHINE 92 122 | FREE 152

3 33 | VAR 63 | DEPENDENT | 93 123 153

4 34 | ARRAY 64 { DIRECTORY | 94 124 154

5 | “String” 35 | SEQUENCE 65 | IMPORTS 95 125 155

6 | "IString" 36 ) 66 | EXPORTS 96 126 156

7 37 | PROCEDURE] 67 97 127 157

6 38 68 96 126 158

91’ 39 69 | USING 99 129 159

10 | ; 40 70 | PUBLIC 100 130 160

11 41 71 101 | NIL 131 161

12 42 72 | ENTRY 102 132 162

13 43 | PROGRAM 73 103 133

14 | <- 44 | MONITOR 74 104 | IF 134 | OPEN

15| = 45 | DEFINITION 75 105 | THEN 135 200 | parameter
16 46 | ZONE 76 106 136 201 | other

17 47 77 107 137 202 | BOOLEAN
16 48 | LONG 76 106 138 | ) 203 | CARDINAL
19 49 | TYPE 79 109 139 ] 204 | TRUE
20 50 80 110 140 | } 205 | FALSE
21 51} TO 61 111 141 | END 206 | NAT

22 52 62 112 142 207 | CONFIG
23 53 | UNCOUNTED| 83 113 143 208 | LONG STRING
24 54 84 114 144 | (

25 55 65 115 145 | | 237 | procCall
26 { A 56 86 116 146 § { 238 | paramCall
27 57 | RETURNS 67 117 | RETURN 147 | BEGIN

2|@ 58 88 116 | EXIT 148 | DO

29 59 | NEW 69 119 149 500 | variable
30 60 90 120 150 501 | variableDecl

Table C.1 - ID number versus ID symbol

Notes: 1. Capitalized ID symbols are MESA KEYWORDS 2. Lower case ID symbols have meaning to DesignExtractor
3. Other symbols are MESA operators

Graphical representations of SW Architecture generated from Mesa Code Appendxx C page 1
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APPENDIX D - VARIABLE TYPES

The variables in the DesignExtractor program are given a designation to help distinguish between there
relative functions. The variable types are held as a field of DFDStack declared in the DataFlowlmpl. The
usage of the field can be seen in the output listing for DFDTable which is described in Sections 2.1.3.3.1

& 2.1.3.3.2. The field is a special defined type, the designators below are used in the field:

CallParam: A variable designated as a Call Parameter is a variable that is in the list of
parameters associated with a procedure call.

DataBase: A variable designated as a Database is one that is none of the other designations.

DataFlow: A variable designated as a DataFlow is the same as DataBase, this designation will
never be seen as Database gets allocated first.

Dummy: The default value for a variable prior to resolution is Dummy.

External: A variable designated as External is one that is known to be in the external list
specified in Pass2 or ProgramParserlmpl. These variable would be seen at the context level as
final destinations or sources of data to the program.

FormalParam: A variable designated Formal Parameter is one that is in the declarations list of a
procedure.

IntCallParam: A variable designated as an /Internal Call Parameter is one that is used as a
parameter of a call that resides inside a procedure body.

ReturnValue: A variable designated as Return Value is the variable that is actually returned
when a procedure is exited.

FormalReturn: A variable designated as Formal Return is one that is in the declarations list of a
procedure header, under the return section.

Graphical rep! ns of SW Architecture generated from Mesa Code Appendix D page 1
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APPENDIX E - VARIABLE SCOPES

The variables in the DesignExtractor program are given a designation to help distinguish the various

scope options. The variable scopes are held as a field of atomStack the main program reference

database. The usage of the field can be seen in the output listing for DFDTable which is described in

Sections 2.1.3.3.1 & 2.1.3.3.2. The field is a character type, designators below are used in the field:
D: Dereference. The scope of a dereferenced variable is tied up with its parent. (eg

aSP[index].varScope). varScope is a dereferenced variable whose parent is aSP. Therefore on
ly the parents need be studied for scope, the D reference can be bypassed.

E: External. An External database would be seen at the context level of the implementation.
Examples of external vanables or databases are file outputs.

G: Global. Global variables are those that can be accessed from any procedure within a
particular impl. They are declared at the header of the impl file before any executable code.

I: Instantiated. These are the variables declared in the procedure headers. Procedure calls will
substitute the header naming convention for the call naming convention.

L: Local. Confined to the current procedure.

M: Imported. The parser got to the start of the file and no variable declaration match was found.
This variable must therefore be imported.

P: Public. The variable is declared as public.

R: Return parameter. This variable is the one declared in the procedure header as a retum
parameter.

Graphical representations of SW Architecture generated from Mesa Code Appendlx E page 1
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APPENDIX F - REPEATS

During the first implementation of the Structure Chart graphical output (Section 2.1.3.2.1) it was
discovered that the output was a little difficult to read because of the continuous repetition of procedure
calls. From a structure chart perspective only the first call from a parent is relevant. Therefore a
program module was written to suppress these items. The user interface has the option to display or
suppress. The default is suppress repeats (see Section 2.1.1.3). The "StudyRepeats” procedure in

Structure chart performs the analysis.

There were three kinds of repeat types that were discovered and suppressed, as follows:
Twin repeat: This occurs when a procedure call is made and then immediately followed

by a second call to the same procedure.

Level repeat: The program registers the first occurrence of a procedure at a particular
Structure Chart level, then each time it is repeated at that level the subsequent
occurrences are suppressed. Note if a call is made at a lower level then the first

occurrence at that level is marked for output and then suppressed etc.

Global repeat: On a global level procedure calls are registered for their first occurrence

and subsequent occurrences. However suppression does not occur for these.

Graphical representations of SW Architecture generated from Mesa Code Appendix F page 1
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APPENDIX G - LIST TYPES

There are various list types that are studied duning the parsing algorithms. In ProgramParserimpl Pass
2, where contexts are identified all the tokens between a begin and end bracket are allocated a number
appropriate to the list type. This enables later, during Pass3 where identifiers are resolved, for a
procedure called "CheckListMark" to understand the context of a variable. Assignments of list type

numbers are allocated as each variable is studied and placed into the "idMark" field of the atomStack.

The parser finds the appropriate token placed just before the list starts, usually identified by open bracket

[, then uses this to determine the appropriate numerical designator for idMark. The following allocations

are made:

List Type identifying Allocation Comments
token to idMark

parameter 37 = PROCEDURE parameter = 200 List mark for a formal procedure
38 = PROC declaration parameter list.

returns 57 = RETURNS retums = 57 List mark for a formal procedure

returns parameter list
using 69 = USING using = 69 List mark for the whole of the using

clause section declared just before
the imports/export list at the top of
each program file.

return 117 = return retum = 117 List mark for the series of data items
in the list following the return
command at the close of a procedure
body.

other anything else other = 201 This list mark is allocated to all other
undefined lists. This helps identify
that there is a list present but that it is
not resolved at this time

directory 64 = directory directory = 64 The list mark is given the designator
for the directory list that is present at
the top of each program modules.

imports 65 = imports imports = 64 The list mark for the imports list

exports 66 = exports exports = 66 The list mark for the exports list

Table G.1 - Mapping of list marks to idMark field
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