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Criteria of a program quality

® safety,

@ stability,

® understandability,
® testability,

® 2ood organization of information streams
and flow of control | | |,

® ctcC;



The aim of this work

Create algorithms that check quality of
information streams in Modula-2/Oberon
programs depending on

® A criteria of information streams regularity

(ISR)

® A criteria of information streams
confirmation (ISC)

® A stream analysis.




What Is stream analysis?

The stream analysis 1s:

An 1nter-procedural, context sensitive analysis
with approximation of mandatory and
eventual informational relations |3 | that
implements an abstract interpretation of a
program 1n the sense of Cousot [4]. A
Single Static Assignment (SSA) form 1s
used.



The criterion of regularity

® The ISR basing on the information stream
formal definition determines what 1s
required to avoid abnormal information
streams 1ntersection

® This criterion 1s checked depending on
information graphs of a program's linear
parts.



\ISR example

WRONG:
mta=2,b=1,c.d, e, f;
c=at2; //S1
e =4, //S2
f=e *3; //S3
d=c+b; /1S4

§

CORRECT:
mta=2,b=1,c.d, e, f;
c=at2; //S1
d=c+b; /1S4
e =4; //S2
f=e*3; //S3




The criterion of confirmation

® The ISC basing on the operators’
arguments, results and compulsory results
sets determines whether there 1s a usage of
uninitialized variable. This criterion
separately examines 1nitialization 1n cycles
and conditional operators

® This criterion 1s checked depending of the
stream analysis results.



procedure func(var smth-: integer):integer:;

var
a,b:integer;
begin
if(smth >= 0)then
a=1;
else
b=2;
end;

returnb; < rror
end func;




Entire system components

<<Application>>
WASP

Stream — —

- - Processor

- Data to XML

Information
Streams Quality

- Analyzer.

<<Document>> <<Document>>
output.xml analyser.dtd

<<Application>>

|| Graphic User <<Library>> <<Application>>
Interface XML Parser ;




Implementation

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

1 output.xml, analyser.dtd — XML 1.0.

[ Graphic User Interface — Java, Swing,
Apache Xerces version 1.2.0



Internal architecture

<<File>> <<File>>
Pass.ob2 analyser.ob2

<<File>>
LinearStreamsPrinter.ob2

<<File>>
Regular.ob2

<<File>>
XML Printer.ob2

InformationGraph.def

<<File>> <<File>>
Confirmation.ob2 InformationGraph.ob2



The 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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Branch dependencies

Well organized flow analyzer

File Tools Options Help

o | 0

=00 = 8nurcertest.mnd|snurce:test_n3.nh2 Source : test_05.0b2 | Source : test_04.002]

- o

@ callfor: FAKE_FUNCTION ALLOCATE (pointer,SIZE {R_CHAR] ) ;
¢ operator:'simple_operator ALLOCATE (pointerz, SIZE (R_CHAR) )
& operator 'simple_operatot IF(pointer® = 'c!')THEN

4 operator it FPF := 0O:

& aperator :'simple_operatar
& operator : 'simple_operataor
& operator: 'simple_operatar
& operator : 'simple_operator
& aperator: 'simple_operataor

pointerz® i='1"':
ELZE

MMM = 3:
END
E:=Z+IMM+PPP + AdL:

@ call far : MAKE' S aano:= 3
& aperator :'simple_operatar character := pointeri’;

4 operator : 'cycle’ E:=Z+MMM+FFF - AbL:

¢ operatar : 'simple_operataor Ei=2HDIMHPPP * Add:

& operator : 'simple_operator test 03.MAKE();

4 operator : for' ALLOCATE (pointer3, STZE (R_CHAR] ) ;

. WHILE (pointer* = '£'1D0
& Dperatnr:'mmple_uperaiill (B j
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Eﬁﬂranch : 'Show branch dependencies’

Branch dependencies list: | Dependency variables list
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Branch context

E%:";Well organized flow analyzer

File Tools Options Help
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5} call for: FAKE_FUMCTION
& operator : 'simple_operator
¢ operator : 'simple_operator
& operator :if
& operator : 'simple_operator
& operator : 'simple_operator
¢ operator : 'simple_operator
¢ operator : 'simple_operatoy
& operator : 'simple_operatoy
o call for : MAKE
¢ operator : 'simple_operator
& operator : 'cycle’
& operator : 'simple_operator
& operator : 'simple_operator
4 operator: for

¢ operator: 'simple_operators
| b

PPP := 0O:

pointerZt :
ELSE

M
END:
E:=2+MTHPPP + Lbdd;
4nB 1= 3;
character
F:=Z4+MMH-PPP - Add:
F:=24+MIMMH-PPP + Add:
test_03.MAFE();
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Source [ testmod | Source :test 03.0b2 | Source :test_05.0b2 | Source :test_04.0k2

ALLOCATE (pointer ,3IZE (R_CHAR) ) ;
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Operator attributes

&:WE“ organized flow analyzer

File Tools Optiohs Help

= |

=W} pranch || source : testmod Source :test 03.0b2 | Source : test_05.0b2 | Source :test_04.0b2

5} call for ;. FAKE_FUMNCTION ALLOCATE {pointer, SIZE (F_CHAR] | ;
& operatar - 'simple_operator ALLOCATE {pointer2,SIZE (R_CHAR) ) ;
& operator: ‘simple_operator IF (pointer® = 'c')THEN

& operatar ; if FPEF := O;

¢ operator: 'simple_operator pointerz* :

¢ operatar: 'simple_operatar ELSE

& operator: ‘simple_operator 1= 3

el operator
¢ operator: ‘simple_operatar E:=Z+MIMMHFPF + AdL;

& call for : MAKE' =l Aik := 3

& operator; 'simple_operator character := pointerz*;
@ operator ; 'cycle’ _

¢ operator ; 'simple_operator E:=Z+MIMM+FPE * AAd;

& operatar: 'sirmple_operator rest_03.MARE () /
& operatar : far ALLOCATE (pointer3,3TZE (R_CHAR) ) ;

WHILE (pointer® = '£'1D0

¢ operator: 'simple_operatorf S
| 3

|f'rl\ SH1 Ervror [ teat.mod (37 1 1 = 'Tf! <ocomnlew statement> doesn't definitely define <statement’> argqument
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itement> doesn't definitely define <statement> argquuent war
AAA D 21 defM: 23[d ]l } RoCid 2030 def b 7 [ d ) Sinterval_of_values {id |} cycle' <compler statement> doesn't definitely defime <at
PPP{id: 183 defM: 33[d}f } : 'For cycle' <complex statement> doesn't definitely defin

. 'Cwole! <complex statements= doesn't definitelw define <=
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