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Criteria of a program qualityCriteria of a program quality

safety,
stability,
understandability,
testability,
good organization of information streams 
and flow of control [1],
etc;



The aim of this workThe aim of this work

Create algorithms that check quality of 
information streams in Modula-2/Oberon
programs depending on [2]:
A criteria of information streams regularity 
(ISR)
A criteria of information streams 
confirmation (ISC)
A stream analysis.



What is stream analysis?What is stream analysis?

The stream analysis is:
An inter-procedural, context sensitive analysis 

with approximation of mandatory and 
eventual informational relations [3] that 
implements an abstract interpretation of a 
program in the sense of Cousot [4]. A 
Single Static Assignment (SSA) form is 
used.



The criterion of regularityThe criterion of regularity

The ISR basing on the information stream
formal definition determines what is 
required to avoid abnormal information 
streams intersection [2].
This criterion is checked depending on 
information graphs of a program's linear 
parts.



ISR exampleISR example

S1

S2

S3

S4WRONG:
int a = 2, b = 1, c , d, e, f;
с = a + 2; //S1
e = 4; //S2
f = e * 3; //S3
d = с + b; //S4

CORRECT:
int a = 2, b = 1, c , d, e, f;
с = a + 2; //S1
d = с + b; //S4
e = 4; //S2
f = e * 3; //S3

S1

S4

S2

S3



The criterion of confirmationThe criterion of confirmation

The ISC basing on the operators’ 
arguments, results and compulsory results
sets determines whether there is a usage of
uninitialized variable. This criterion 
separately examines initialization in cycles 
and conditional operators [2].
This criterion is checked depending of the 
stream analysis results.



ISC exampleISC example
procedure func(var smth : integer):integer;
var

a,b:integer;
begin

if(smth >= 0)then
a = 1;

else
b = 2;

end;
return b; Error

end func;
……
func(3);



Entire system componentsEntire system components
<<Application>>  

WASP

Information 
Streams Quality
Analyzer.

<<Document>>
output.xml

Data to XML

<<Application>>
Graphic User

Interface

<<Document>>
analyser.dtd

<<Application>>
XML validator

<<Library>>
XML Parser

Stream  
Processor



ImplementationImplementation

Quality analyser and storing data to XML –
Modula-2/Oberon.

output.xml, analyser.dtd – XML 1.0. 
Graphic User Interface – Java, Swing, 

Apache Xerces version 1.2.0



Internal architectureInternal architecture

<<File>>
Pass.ob2

<<File>>
analyser.ob2

<<File>>
LinearStreamsPrinter.ob2

<<File>>
XMLPrinter.ob2

<<File>>
Regular.ob2

<<File>>      
Confirmation.ob2

<<File>>
InformationGraph.ob2

InformationGraph.def



The work resultsThe work results

An algorithm for checking ISR and ISC on 
the basis of the static analysis results has 
been developed.
A multifunctional Graphic User Interface 
has been developed.
A mechanism for transferring of data from 
analyzer to visualizer has been developed 
on the basis on an XML standard.
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Main WindowMain Window



Branch dependenciesBranch dependencies



Branch contextBranch context



Operator attributesOperator attributes
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