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The Methods of Determining the Probability of Appearance of Error for Modified Reliability 

Models of Software by Jelinski – Moranda and Schick – Wolverton

Key words: software reliability
In the modified models Jelinski – Moranda and Schick-Wolverton  probabilities of errors are used. This 
article discusses the definitions of these probabilities.
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ÌÅÒÎÄÈÊÀ ÎÏÐÅÄÅËÅÍÈß ÂÅÐÎßÒÍÎÑÒÈ ÏÎßÂËÅÍÈß ÎØÈÁÎÊ 
ÄËß ÌÎÄÈÔÈÖÈÐÎÂÀÍÍÛÕ ÌÎÄÅËÅÉ ÍÀÄÅÆÍÎÑÒÈ 

ÏÎ ÄÆÅËÈÍÑÊÎÃÎ – ÌÎÐÀÍÄÛ È ØÈÊÀ – ÂÎËÂÅÐÒÎÍÀ

Â ìîäèôèöèðîâàííîé ìîäåëè Äæåëèíñêîãî – Ìîðàíäû è ìîäèôèöèðîâàííîé ìîäåëè Øèêà – 
Âîëâåðòîíà [1] èñïîëüçóþòñÿ âåðîÿòíîñòè âîçíèêíîâåíèÿ îøèáîê. Â äàííîé ñòàòüå ðàññìàòðèâàåòñÿ 
âîïðîñ îïðåäåëåíèÿ ýòèõ âåðîÿòíîñòåé.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé îïûòíûì ïóòåì áûëî äîêàçàíî, ÷òî ñîîòíîøåíèå 
êîëè÷åñòâà îøèáîê, âîçíèêøèõ â ðåçóëüòàòå èñïðàâëåíèÿ, ðàíåå îáíàðóæåííûõ, êîíñòàíòíî íà 
íåáîëüøîì ïðîìåæóòêå âðåìåíè.

,

ãäå a – êîëè÷åñòâî îøèáîê, âîçíèêøèõ â ðåçóëüòàòå èñïðàâëåíèÿ, ðàíåå îáíàðóæåííûõ;
i – îáùåå ÷èñëî èñïðàâëÿåìûõ îøèáîê.
Èç ýòîãî óòâåðæäåíèÿ è ïîëó÷åííûõ äàííûõ ñëåäóåò, ÷òî ñîîòíîøåíèå êîëè÷åñòâà åäèíè÷íûõ 

îøèáîê ê îáùåìó ÷èñëó èñïðàâëÿåìûõ îøèáîê êîíñòàíòíî. Àíàëîãè÷íî äëÿ äâîè÷íûõ, òðîè÷íûõ 
è áîëåå îøèáîê.

,



ãäå  – êîëè÷åñòâî åäèíè÷íûõ îøèáîê, âîçíèêøèõ â ðåçóëüòàòå èñïðàâëåíèÿ, ðàíåå 
îáíàðóæåííûõ;

i – îáùåå ÷èñëî èñïðàâëÿåìûõ îøèáîê;
 – âåðîÿòíîñòü âîçíèêíîâåíèÿ îøèáêè.

Ïðåäëàãàåòñÿ ìåòîäèêà ïîëó÷åíèÿ âåðîÿòíîñòåé âîçíèêíîâåíèÿ îøèáîê, îñíîâàííàÿ íà 
ïðèâåäåííûõ ñîîòíîøåíèÿõ.

Ñîãëàñíî òåîðèè ðàçðàáîòêè ïðîãðàììíîãî îáåñïå÷åíèÿ, áîëüøèå çàäà÷è íåîáõîäèìî ðåøàòü 
ñ èñïîëüçîâàíèåì ìåòîäà äåêîìïîçèöèè. Ó÷èòûâàÿ ýòî, ìîæíî ñîçäàòü ñïåöèàëüíóþ òåñòîâóþ 
çàäà÷ó äëÿ ãðóïïû ðàçðàáîò÷èêîâ, êîòîðàÿ äàñò âîçìîæíîñòü îöåíèòü êà÷åñòâî áåçîøèáî÷íîãî 
ïðîãðàììèðîâàíèÿ êàæäîãî ðàçðàáîò÷èêà èç êîìàíäû. Ïðåäëàãàåòñÿ ñîçäàòü òàêóþ òåñòîâóþ 
çàäà÷ó, ïðè êîòîðîé áóäóò çàòðàãèâàòüñÿ çàäàíèÿ, àíàëîãè÷íûå çàäà÷àì, êîòîðûå ïîòðåáóþòñÿ ïðè 
âûïîëíåíèè òðåáîâàíèé öåëåâîé çàäà÷è. Òåñòîâàÿ çàäà÷à äîëæíà âêëþ÷àòü â ñåáÿ êàê ðàçðàáîòêó 
îòäåëüíûõ ìîäóëåé, òàê è îðãàíèçàöèþ èõ âçàèìîäåéñòâèÿ ìåæäó ñîáîé. Çàäà÷à äîëæíà ðåøàòüñÿ â 
2 ýòàïà. Íà ïåðâîì ýòàïå èäåò ðàçðàáîòêà ÏÎ, íà âòîðîì – èñïðàâëåíèå îøèáîê. Ïî ðåçóëüòàòàì 
âûïîëíåíèÿ òåñòîâîãî çàäàíèÿ ìîæíî ïîëó÷èòü âåðîÿòíîñòè âîçíèêíîâåíèÿ åäèíè÷íûõ, äâîè÷íûõ 
è áîëåå îøèáîê.

Òàê êàê âñå æå ñóùåñòâóåò íåêîòîðàÿ ôëóêòóàöèÿ â ñîîòíîøåíèÿõ êîëè÷åñòâà îøèáîê, 
ïîÿâèâøèõñÿ â ðåçóëüòàòå èñïðàâëåíèÿ îøèáîê, ê îáùåìó ÷èñëó èñïðàâëÿåìûõ îøèáîê, òî ââîäèòñÿ 
êîýôôèöèåíò íåäîâåðèÿ. Ó÷èòûâàÿ, ÷òî ìû îöåíèâàåì èíòåíñèâíîñòü îòêàçîâ íå òî÷íî, à òîëüêî 
åå âåðõíþþ ãðàíèöó, ïðåäëàãàåòñÿ ê ñîîòíîøåíèþ êîëè÷åñòâà îøèáîê, ïîÿâèâøèõñÿ â ðåçóëüòàòå 
èñïðàâëåíèÿ îøèáîê, ê îáùåìó ÷èñëó èñïðàâëÿåìûõ îøèáîê ïðèáàâëÿòü êîýôôèöèåíò íåäîâåðèÿ. 
Êîýôôèöèåíò íåäîâåðèÿ çàâèñèò îò âåëè÷èíû îòêëîíåíèÿ ñîîòíîøåíèé îøèáîê ê ñðåäíåìó 
çíà÷åíèþ. Òàêèì îáðàçîì, âåðîÿòíîñòü âîçíèêíîâåíèÿ îøèáêè ñòîèò ðàññ÷èòûâàòü ïî ôîðìóëå:

,
ãäå  – êîëè÷åñòâî åäèíè÷íûõ îøèáîê, âîçíèêøèõ â ðåçóëüòàòå èñïðàâëåíèÿ, ðàíåå 

îáíàðóæåííûõ;
i – îáùåå ÷èñëî èñïðàâëÿåìûõ îøèáîê;

 – âåðîÿòíîñòü âîçíèêíîâåíèÿ îøèáêè;
x – êîýôôèöèåíò íåäîâåðèÿ.
Êîýôôèöèåíò íåäîâåðèÿ îïðåäåëÿåòñÿ ïî ìåòîäó ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ.
Òàê êàê ñî âðåìåíåì íàâûêè ðàçðàáîòêè ÏÎ ÷ëåíàìè êîìàíäû ðàçðàáîò÷èêîâ óâåëè÷èâàþòñÿ, 

òî ðåêîìåíäóåòñÿ ïåðåñ÷èòûâàòü âåðîÿòíîñòè âîçíèêíîâåíèÿ îøèáîê. Èñõîäíûìè äàííûìè äëÿ 
ýòîãî ìîãóò ñëóæèòü çíà÷åíèÿ, ïîëó÷åííûå íà ïðåäûäóùåì ýòàïå ðàçðàáîòêè.

Îïðåäåëåíèå êîýôôèöèåíòà îïûòà êîìàíäû f. Åñëè êîìàíäà íå ìåíÿåòñÿ íà âñåì ïðîòÿæåíèè 
ðàçðàáîòêè, òî êîýôôèöèåíò îïûòà êîìàíäû ìîæíî ïðèðàâíÿòü ê 1. Â ñëó÷àå èçìåíåíèÿ ñîñòàâà 
êîìàíäû íàäî ðåøèòü òåñòîâóþ çàäà÷ó ñ ó÷àñòèåì íîâîãî ÷ëåíà êîìàíäû.
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E. B. Aleksandrova, E. A. Kuznetsova
User Revocation and Joining in the Lattice-based VLR Group Signature

Key words: lattice-based group signature, verifier local revocation, joining
Modified lattice-based VLR group signature is proposed, allowing user’s signature revocation and joining 
the new group member. This new scheme guarantees selfless anonymity and traceability.

Å. Á. Àëåêñàíäðîâà, Å. À. Êóçíåöîâà

ÎÒÇÛÂ È ÄÎÁÀÂËÅÍÈÅ ÏÎËÜÇÎÂÀÒÅËß Â ÐÅØÅÒÎ×ÍÎÉ VLR-ÑÕÅÌÅ 
ÃÐÓÏÏÎÂÎÉ ÏÎÄÏÈÑÈ

Â ðÿäå ïðèêëàäíûõ îáëàñòåé äëÿ çàùèòû èíôîðìàöèè òðåáóåòñÿ àíîíèìíîå ïîäòâåðæäåíèå åå 
äîñòîâåðíîñòè. Äëÿ ðåøåíèÿ ýòîé çàäà÷è èñïîëüçóþòñÿ ñïåöèàëüíûå ñõåìû öèôðîâîé ïîäïèñè, 
îáåñïå÷èâàþùèå àíîíèìíîñòü ïîäïèñûâàþùåãî,  ãðóïïîâûå ïîäïèñè [1].

Âàæíûìè ñîñòàâëÿþùèìè ïðîòîêîëà ãðóïïîâîé ïîäïèñè ÿâëÿþòñÿ ïðîöåäóðû îòçûâà 
ïðàâà ïîäïèñè è äîáàâëåíèÿ ïîëüçîâàòåëÿ â ãðóïïó. Íàèáîëåå ýôôåêòèâíûì âàðèàíòîì îòçûâà 
ÿâëÿåòñÿ îòçûâ, ëîêàëüíûé äëÿ ïðîâåðÿþùåãî (verifier local revocation, VLR). Â òàêèõ ñõåìàõ 
ñîîáùåíèÿ, ñîäåðæàùèå èíôîðìàöèþ îá îòîçâàííûõ ÷ëåíñêèõ ñåðòèôèêàòàõ, îáðàáàòûâàþòñÿ 
òîëüêî ïðîâåðÿþùèìè. Îñíîâíûì ïðåèìóùåñòâîì VLR-ñõåì ãðóïïîâîé ïîäïèñè ÿâëÿåòñÿ 


