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Ðåãðåññèîííîå òåñòèðîâàíèå � ÷òî ýòî òàêîå

Ðåãðåññèîííîå òåñòèðîâàíèå

Òåñòèðîâàíèå ÏÎ, ïîçâîëÿþùåå óáåäèòüñÿ, ÷òî ìîäèôèêàöèÿ
ïðîãðàììíîãî êîäà íå âûçâàëà íåæåëàòåëüíûõ ïîáî÷íûõ ýôôåêòîâ,
èëè ÷òî èçìåíåííàÿ ñèñòåìà ïî-ïðåæíåìó ñîîòâåòñòâóåò
ïðåäúÿâëÿåìûì ê íåé òðåáîâàíèÿì.

Êëàññè÷åñêèé ïîäõîä

Ïîâòîðíûé çàïóñê âñåõ èìåþùèõñÿ ðåãðåññèîííûõ òåñòîâ ïîñëå
êàæäîãî çíà÷èìîãî èçìåíåíèÿ â èñõîäíîì êîäå ïðîãðàììû.

Ïîëíîå ðåãðåññèîííîå òåñòèðîâàíèå

Ìàðàò Àõèí, Âëàäèìèð Èöûêñîí (ÑÏáÃÏÓ) JASTER 2009 3 / 28



Îñíîâíàÿ ïðîáëåìà ðåãðåññèîííîãî òåñòèðîâàíèÿ

Áûñòðûé ðîñò ðåñóðñîåìêîñòè òåñòèðîâàíèÿ
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Ñïîñîáû ðåøåíèÿ ýòîé ïðîáëåìû

Regression Testing in an Industrial Environment (A.K. Onoma et al.)

Analyzing Regression Test Selection Techniques (G. Rothermel et al.)

Test-suite Reduction and Prioritization for Modi�ed Condition/Decision
Coverage (J.A. Jones et al.)

On the Limit of Control Flow Analysis for Regression Test Selection (T. Ball)

TestTube: a System for Selective Regression Testing (Yih-Farn Chen et al.)

Utilization of Extended Firewall for Object-oriented Regression Testing
(L. White et al.)

Program Slicing-based Regression Testing Techniques (R. Gupta et al.)

A Method for Revalidating Modi�ed Programs in the Maintenance Phase
(S.S. Yau et al.)

. . .
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Ñïîñîáû ðåøåíèÿ ýòîé ïðîáëåìû

Âàðèàíòû

Óâåëè÷åíèå ïðîèçâîäèòåëüíîñòè

Óñòàíîâêà ïðèîðèòåòîâ âûïîëíåíèÿ ðåãðåññèîííûõ òåñòîâ

Âûáîð òåñòîâ ïðè ïîìîùè íåäåòåðìèíèðîâàííîãî âûáîðà

Âûáîð òåñòîâ íà îñíîâå àíàëèçà ÏÎ

Âûáîðî÷íîå ðåãðåññèîííîå òåñòèðîâàíèå
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1 Ââåäåíèå
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Îñíîâíàÿ èäåÿ ÂÐÒ
Íåîáõîäèìûå ñîñòàâëÿþùèå ÂÐÒ

3 Ïðåäëàãàåìàÿ òåõíîëîãèÿ ÂÐÒ
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Îñíîâíàÿ èäåÿ ÂÐÒ

Ñîêðàùåíèå ìíîæåñòâà âûïîëíÿåìûõ òåñòîâ

Íà îñíîâå àíàëèçà ÏÎ
ìû âûáèðàåì
ïîäìíîæåñòâî òåñòîâ,
îòâå÷àþùåå
îïðåäåëåííûì
êðèòåðèÿì.

Â áîëüøèíñòâå ñëó÷àåâ íåîáõîäèìî âûáðàòü áåçîïàñíîå ìíîæåñòâî
òåñòîâ � ìíîæåñòâî òåñòîâ, êîòîðîå ñïîñîáíî îáíàðóæèòü âñå
ðåãðåññèîííûå îøèáêè. Çàòåì âìåñòî ïîëíîãî ðåãðåññèîííîãî
òåñòèðîâàíèÿ ìîæíî îãðàíè÷èòüñÿ òåñòèðîâàíèåì íàä ñîêðàùåííûì
íàáîðîì òåñòîâ áåç ñíèæåíèÿ ñïîñîáíîñòè ê îáíàðóæåíèþ îøèáîê.
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Íåîáõîäèìûå ñîñòàâëÿþùèå ÂÐÒ

Çàäà÷è:

Àíàëèç èçìåíåíèé â èñõîäíîì êîäå

Èñïîëüçóåòñÿ äëÿ èäåíòèôèêàöèè ìîäèôèöèðîâàííûõ
ïðîãðàììíûõ êîìïîíåíòîâ, òðåáóþùèõ ïîâòîðíîãî òåñòèðîâàíèÿ.

Äèíàìè÷åñêèé àíàëèç âûïîëíåíèÿ òåñòîâ

Èñïîëüçóåòñÿ äëÿ îïðåäåëåíèÿ òîãî, êàêèå ïðîãðàììíûå
êîìïîíåíòû ïîêðûâàþòñÿ êàæäûì ðåãðåññèîííûì òåñòîì.

Õàðàêòåðèñòèêè ÂÐÒ çàâèñÿò îò âûáðàííûõ ñïîñîáîâ àíàëèçà
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Îáùàÿ ñõåìà òåõíîëîãèè ÂÐÒ
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Îïðåäåëåíèå èçìåíåííûõ ïðîãðàììíûõ êîìïîíåíòîâ

Êëàññè÷åñêèé ïîäõîä

Àíàëèç òåêñòîâîé ðàçíèöû
èñõîäíûõ êîäîâ

Íåäîñòàòêè:

Îòñóòñòâèå ó÷åòà
ñèíòàêñè÷åñêîé ñòðóêòóðû
ïðîãðàììû

Êëàññè÷åñêèé ïîäõîä

Àíàëèç ðàçíîñòè CFG
ïðîãðàììû

Íåäîñòàòêè:

Çíà÷èòåëüíàÿ
âû÷èñëèòåëüíàÿ ñëîæíîñòü
àëãîðèòìîâ àíàëèçà

×òî ïðåäëàãàåì ìû?

Àíàëèç ðàçíîñòè AST
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Îïðåäåëåíèå èçìåíåííûõ ïðîãðàììíûõ êîìïîíåíòîâ

Àáñòðàêòíûå ñèíòàêñè÷åñêèå äåðåâüÿ

Ñóùåñòâóþò ýôôåêòèâíûå àëãîðèòìû àíàëèçà èçìåíåíèé â
äðåâîâèäíûõ ñòðóêòóðàõ. Îñíîâíàÿ èäåÿ � ïðåäñòàâëåíèå
èçìåíåíèÿ â âèäå ñöåíàðèÿ ðåäàêòèðîâàíèÿ.

INS

DEL

MOV

UPD

Íà îñíîâå äâóõ âåðñèé AST äî è ïîñëå
ìîäèôèêàöèè ïîëó÷àåì ñöåíàðèé ïåðåâîäà
T1 → T2. Îí ñîäåðæèò âñå èçìåíåíèÿ äëÿ óçëîâ
AST.

Change Detection in Hierarchically Structured Information (S.S. Chawathe et al.)

Change Distilling: Tree Di�erencing for Fine-Grained Source Code Change Extraction
(B. Fluri et al.)
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Îïðåäåëåíèå èçìåíåííûõ ïðîãðàììíûõ êîìïîíåíòîâ

Ìíîæåñòâî âñåõ èçìåíåííûõ ìåòîäîâ ïðîãðàììû
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Ïîëó÷åíèå èíôîðìàöèè î ïîêðûòèè äëÿ ðåãðåññèîííûõ

òåñòîâ

Êëàññè÷åñêèé ïîäõîä

Ïîëó÷åíèå òðàññ òåñòîâ ïðè ïîìîùè ìåòàïðîãðàììèðîâàíèÿ

Àíàëèç èòîãîâûõ òðàññ â òîé èëè èíîé ôîðìå

×òî ïðåäëàãàåì ìû?

Àíàëèç ìîäèôèöèðîâàííûõ òðàññ âûïîëíåíèÿ
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Ïîëó÷åíèå èíôîðìàöèè î ïîêðûòèè äëÿ ðåãðåññèîííûõ

òåñòîâ

Îñîáåííîñòè ìîäèôèöèðîâàííîé òðàññû âûïîëíåíèÿ

Êëàññè÷åñêàÿ òðàññà
âûïîëíåíèÿ

Ïîñëåäîâàòåëüíîñòü âûçîâîâ
âñåõ ìåòîäîâ ïðîãðàììû ñ
ñîõðàíåíèåì ïîðÿäêà

Ìîäèôèöèðîâàííàÿ òðàññà
âûïîëíåíèÿ

Ìíîæåñòâî âñåõ âûçâàííûõ
ìåòîäîâ ïðîãðàììû áåç
ñîõðàíåíèÿ ïîðÿäêà

Òàêîé èíôîðìàöèè äîñòàòî÷íî äëÿ ðåøåíèÿ çàäà÷è ÂÐÒ
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Ïîëó÷åíèå èíôîðìàöèè î ïîêðûòèè äëÿ ðåãðåññèîííûõ

òåñòîâ

Íàáîð òðàññ âûïîëíåíèÿ ðåãðåññèîííûõ òåñòîâ
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Âûáîð áåçîïàñíîãî ïîäìíîæåñòâà òåñòîâ

Àëãîðèòì âûáîðà:

Ïðîñìîòðåòü òðàññû âñåõ ðåãðåññèîííûõ òåñòîâ

Åñëè òðàññà òåñòà ñîäåðæèò õîòÿ áû îäèí èçìåíåííûé ìåòîä
ïðîãðàììû, òî òåñò âêëþ÷àåòñÿ â ìíîæåñòâî òåñòîâ äëÿ
ïîâòîðíîãî âûïîëíåíèÿ

Èòîã:

Áåçîïàñíîå ïîäìíîæåñòâî ðåãðåññèîííûõ òåñòîâ
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Îãðàíè÷åíèÿ ïðåäëîæåííîé òåõíîëîãèè

Ïðåäëîæåííàÿ òåõíîëîãèÿ íå ÿâëÿåòñÿ áåçîïàñíîé, åñëè:

Ðåãðåññèîííûå òåñòû íå ÿâëÿþòñÿ äåòåðìèíèðîâàííûìè

Èçìåíèëîñü òåñòîâîå îêðóæåíèå

Â òåñòèðóåìîé ïðîãðàììå åñòü ýëåìåíòû ìåòàïðîãðàììèðîâàíèÿ

Â áîëüøèíñòâå ñëó÷àåâ äàííûå îãðàíè÷åíèÿ âûïîëíÿþòñÿ
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Îáùàÿ ñòðóêòóðà

Îñíîâíûå êîìïîíåíòû

Áèáëèîòåêà àíàëèçà äðåâîâèäíûõ ñòðóêòóð

com.panasonic.spbspu.fee.patterns

Áèáëèîòåêà ïîëó÷åíèÿ òðàññ òåñòîâ

ice.jaster.trace

Áèáëèîòåêà ðàáîòû ñ èñõîäíûì êîäîì Java

ice.jaster.dast

Äîïîëíèòåëüíàÿ ôóíêöèîíàëüíîñòü

ice.jaster.scripts

ice.jaster.junit

ice.jaster.util
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Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

Òåñòîâûå ïðîåêòû

Feature Extractor/Editor (FEE )

Ñîâìåñòíûé ïðîåêò ñ êîìïàíèåé Panasonic ïî ïîèñêó
øàáëîíîâ èñõîäíîãî êîäà â ïðîãðàììàõ íà ÿçûêå C

Îêîëî 4 òûñÿ÷ ñòðîê èñõîäíîãî êîäà

Îêîëî 20 ðåãðåññèîííûõ òåñòîâ

Static Software Analyzer (s2a)

Ïðîåêò ïî ñòàòè÷åñêîìó àíàëèçó ïðîãðàìì íà ÿçûêå C/C++

Áîëåå 40 òûñÿ÷ ñòðîê èñõîäíîãî êîäà

Áîëåå 500 ðåãðåññèîííûõ òåñòîâ
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Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

E�ciency=1− P
with RTS

P
without RTSP

t∈S time(t) < RTS Time +
P

t∈S′ time(t)

4 òûñ. ñòðîê
20 òåñòîâ

Ìàðàò Àõèí, Âëàäèìèð Èöûêñîí (ÑÏáÃÏÓ) JASTER 2009 23 / 28



Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

E�ciency=1− P
with RTS

P
without RTSP

t∈S time(t) > RTS Time +
P

t∈S′ time(t)

40 òûñ. ñòðîê
500 òåñòîâ
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Ñîäåðæàíèå

1 Ââåäåíèå

2 Âûáîðî÷íîå ðåãðåññèîííîå òåñòèðîâàíèå

3 Ïðåäëàãàåìàÿ òåõíîëîãèÿ ÂÐÒ

4 Ïðîòîòèï ñèñòåìû âûáîðî÷íîãî ðåãðåññèîííîãî òåñòèðîâàíèÿ

5 Ðåçþìå
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Ðåçþìå: Ðåçóëüòàòû

Îñíîâíûå òåîðåòè÷åñêèå ðåçóëüòàòû

Ïðåäëîæåíà òåõíîëîãèÿ âûáîðî÷íîãî ðåãðåññèîííîãî
òåñòèðîâàíèÿ íà îñíîâå èíêðåìåíòàëüíîãî äèíàìè÷åñêîãî àíàëèçà

Ïîêàçàíà áåçîïàñíîñòü ïðåäëîæåííîé òåõíîëîãèè ïðè âûïîëíåíèè
îïðåäåëåííûõ îãðàíè÷åíèé

Îñíîâíûå ïðàêòè÷åñêèå ðåçóëüòàòû

Ðàçðàáîòàí ïðîòîòèï ñèñòåìû âûáîðî÷íîãî ðåãðåññèîííîãî
òåñòèðîâàíèÿ

Âûïîëíåíà àïðîáàöèÿ ïðîòîòèïà íà ðåàëüíûõ ïðîãðàììíûõ
ïðîåêòàõ
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Ðåçþìå: Ïåðñïåêòèâû

Òåîðåòè÷åñêèå ïåðñïåêòèâû

Ðàçâèòèå ïðåäëîæåííîé òåõíîëîãèè äëÿ óëó÷øåíèÿ ïîêàçàòåëåé
âûáîðî÷íîãî ðåãðåññèîííîãî òåñòèðîâàíèÿ

Ïðèìåíåíèå ñåìàíòè÷åñêîãî àíàëèçà äëÿ àíàëèçà èçìåíåíèé

Ïðàêòè÷åñêèå ïåðñïåêòèâû

Ñîçäàíèå ìîäóëÿ ðàñøèðåíèÿ äëÿ IDE, CI, è ò.ä. íà îñíîâå
ïðåäëîæåííîãî ïîäõîäà

Âíåäðåíèå òåõíîëîãèè â ðåàëüíûé æèçíåííûé öèêë ðàçðàáîòêè
ÏÎ

Ìàðàò Àõèí, Âëàäèìèð Èöûêñîí (ÑÏáÃÏÓ) JASTER 2009 27 / 28



Èñïîëüçóåìûå îáîçíà÷åíèÿ è ñîêðàùåíèÿ

ÂÐÒ Âûáîðî÷íîå ðåãðåññèîííîå òåñòèðîâàíèå
ÄÀÑÄ Äèôôåðåíöèàëüíîå àáñòðàêòíîå ñèíòàêñè÷åñêîå äåðåâî
ÏÎ Ïðîãðàììíîå îáåñïå÷åíèå

AST Abstract syntax tree
CFG Control �ow graph
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