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Îñíîâíè ïðîöåñè è åçèöè

verify

Natural language Speci�cation language Programming language
design develop

analyze

Åçèöè â ïðîöåñèòå ïî ðàçðàáîòêà, àíàëèç è âåðèôèêàöèÿ:

I Natural language - íåôîðìàëåí èëè ïîëóôîðìàëåí,
äåêëàðàòèâåí/îïèñàòåëåí;

I Speci�cation language - ôîðìàëåí (ìàòåìàòè÷åñêè),
äåêëàðàòèâåí;

I Programming language - ôîðìàëåí, äåêëàðàòèâåí èëè
ïðîöåäóðåí.



Îñíîâíè ïðîöåñè è åçèöè

verify

Natural language Speci�cation language Programming language
design develop

analyze

Åçèöè â ïðîöåñèòå ïî ðàçðàáîòêà, àíàëèç è âåðèôèêàöèÿ:

I Natural language - íåôîðìàëåí èëè ïîëóôîðìàëåí,
äåêëàðàòèâåí/îïèñàòåëåí;

I Speci�cation language - ôîðìàëåí (ìàòåìàòè÷åñêè),
äåêëàðàòèâåí;

I Programming language - ôîðìàëåí, äåêëàðàòèâåí èëè
ïðîöåäóðåí.



Îñíîâíè ïðîöåñè è åçèöè

verify

Natural language Speci�cation language Programming language
design develop

analyze

Åçèöè â ïðîöåñèòå ïî ðàçðàáîòêà, àíàëèç è âåðèôèêàöèÿ:

I Natural language - íåôîðìàëåí èëè ïîëóôîðìàëåí,
äåêëàðàòèâåí/îïèñàòåëåí;

I Speci�cation language - ôîðìàëåí (ìàòåìàòè÷åñêè),
äåêëàðàòèâåí;

I Programming language - ôîðìàëåí, äåêëàðàòèâåí èëè
ïðîöåäóðåí.



Îñíîâíè ïðîöåñè è åçèöè

verify

Natural language Speci�cation language Programming language
design develop

analyze

Åçèöè â ïðîöåñèòå ïî ðàçðàáîòêà, àíàëèç è âåðèôèêàöèÿ:

I Natural language - íåôîðìàëåí èëè ïîëóôîðìàëåí,
äåêëàðàòèâåí/îïèñàòåëåí;

I Speci�cation language - ôîðìàëåí (ìàòåìàòè÷åñêè),
äåêëàðàòèâåí;

I Programming language - ôîðìàëåí, äåêëàðàòèâåí èëè
ïðîöåäóðåí.



Àâòîìàòèçàöèè ïðè äèçàéí è ðàçðàáîòêà I

Natural language Speci�cation language

machine translation,
disambiguation,
entity extraction

semantical translation

Òåõíîëîãèè è ìåòîäîëîãèè:

I Stanford NLP parser è äð.;

I (ñòàòèñòè÷åñêè) ìàøèíåí ïðåâîä;

I ñåìàíòè÷åí ïðåâîä ìåæäó ôîðìàëíè åçèöè è äåôèíèöèè;

I èçâëè÷àíå íà ïîíÿòèÿ è àíàëèç íà ìíîãîçíà÷èÿ;

I äðóãè ïîõâàòè îò êîìïþòúðíàòà ëèíãâèñòèêà - ôîðìàëíè
ãðàìàòèêè, ðå÷íèöè ...
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I èçâëè÷àíå íà ïîíÿòèÿ è àíàëèç íà ìíîãîçíà÷èÿ;

I êîìïþòúðíà ëèíãâèñòèêà: ôîðìàëíè ãðàìàòèêè, ðå÷íèöè;

I ïðèìåðè: English Query, Full Text Search.
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I port-âàíå ìåæäó ðàçëè÷íè ôîðìàëíè/ïðîãðàìíè åçèöè;

I êîìïèëèðàíå è òðàíñëèðàíå ìåæäó ñïåöèôèêàöèè è
ïðîãðàìíè åçèöè.
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I ìàøèíåí ïðåâîä + ôîðìàëåí/ëîãè÷åñêè àíàëèç;

I �Symbolic execution�, �Control �ow analysis (FSM)�,
�Data-�ow analysis�;

I ñèìóëàöèè (äèíàìè÷åí vs ñòàòè÷åí àíàëèç);

I ïîõâàòè îò ñòàòèñòèêàòà - êëàñèôèöèðàíå è ïîäðåäáà.
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Àâòîìàòèçàöèè ïðè âåðèôèêàöèÿ I

model checking

Programming language Speci�cation language

Ïðèíöèï:

I Ïðîãðàìàòà ñå ïðåäñòàâÿ êàòî ôîðìàëíà ñòðóêòóðà,
ñïåöèôèêàöèÿòà/ ñâîéñòâîòî - êàòî ôîðìóëà, è ñå
ïðîâåðÿâà çà èçïúëíèìîñò.

Ïðèìåðè:

I JavaPathFinder, Cmc, MaceMC, ïðåâîä äî ñúæäèòåëíà
ôîðìóëà èëè control �ow graph è èçïîëçâàíå íà SAT,
F-Soft, Saturn, Calysto, SPIN, CHESS.
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ïðîâåðÿâà çà èçïúëíèìîñò.

Ïðèìåðè:

I JavaPathFinder, Cmc, MaceMC, ïðåâîä äî ñúæäèòåëíà
ôîðìóëà èëè control �ow graph è èçïîëçâàíå íà SAT,
F-Soft, Saturn, Calysto, SPIN, CHESS.



Àâòîìàòèçàöèè ïðè âåðèôèêàöèÿ II

formal inference

Programming language Speci�cation language

semantical analysis,
logical analysis

Òåõíîëîãèè è ìåòîäîëîãèè:

I ïðåâîä/àíàëèç íà êîä äî ñïåöèôèêàöèè/ñâîéñòâà;
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Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà

customers.All(x =>

!x.HasOverduePayments () ||

!x.IsAllowedToPurchase ());

customers.All(x =>

promotions.Any(y =>

y.Customer == x));

promotions.All(x =>

x.Customer.IsAllowedToPurchase ());

!c.HasOverduePayments() || !c.IsAllowedToPurchase():
îò c.HasOverduePayments() ñëåäâà, ÷å !c.IsAllowedToPurchase()



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

customers.All(x =>

!x.HasOverduePayments () ||

!x.IsAllowedToPurchase ());

(∀x ∈ customers)(HasOP(x) =⇒ ¬AllowedP(x)) ≡
∀x(Cust(x) =⇒ (HasOP(x) =⇒ ¬AllowedP(x))) ≡
∀x(Cust(x) =⇒ (¬HasOP(x) ∨ ¬AllowedP(x))) ≡
∀x(¬Cust(x) ∨ ¬HasOP(x) ∨ ¬AllowedP(x))

D1 = { ¬Cust(x),¬HasOP(x),¬AllowedP(x) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

customers.All(x =>

!x.HasOverduePayments () ||

!x.IsAllowedToPurchase ());

(∀x ∈ customers)(HasOP(x) =⇒ ¬AllowedP(x)) ≡
∀x(Cust(x) =⇒ (HasOP(x) =⇒ ¬AllowedP(x))) ≡
∀x(Cust(x) =⇒ (¬HasOP(x) ∨ ¬AllowedP(x))) ≡
∀x(¬Cust(x) ∨ ¬HasOP(x) ∨ ¬AllowedP(x))

D1 = { ¬Cust(x),¬HasOP(x),¬AllowedP(x) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

customers.All(x =>

promotions.Any(y =>

y.Customer == x));

(∀x ∈ customers)(∃y ∈ promotions)(IsPC (y , x)) ≡
∀x(Cust(x) =⇒ ∃y(Prom(y) & IsPC (y , x))) ≡
∀x∃y(¬Cust(x) ∨ (Prom(y) & IsPC (y , x)))

D2 = { ¬Cust(x),Prom(f (x)) }
D3 = { ¬Cust(x), IsPC (f (x), x) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

customers.All(x =>

promotions.Any(y =>

y.Customer == x));

(∀x ∈ customers)(∃y ∈ promotions)(IsPC (y , x)) ≡
∀x(Cust(x) =⇒ ∃y(Prom(y) & IsPC (y , x))) ≡
∀x∃y(¬Cust(x) ∨ (Prom(y) & IsPC (y , x)))

D2 = { ¬Cust(x),Prom(f (x)) }
D3 = { ¬Cust(x), IsPC (f (x), x) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

promotions.All(x =>

x.Customer.IsAllowedToPurchase ());

(∀x ∈ promotions)(∃y ∈ customers)(IsPC (x , y) & AllowedP(y)) ≡
∀x∃y(¬Prom(x) ∨ (Cust(y) & IsPC (x , y) & AllowedP(y)))

D4 = { ¬Prom(x),Cust(g(x)) }
D5 = { ¬Prom(x), IsPC (x , g(x)) }
D6 = { ¬Prom(x),AllowedP(g(x)) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

promotions.All(x =>

x.Customer.IsAllowedToPurchase ());

(∀x ∈ promotions)(∃y ∈ customers)(IsPC (x , y) & AllowedP(y)) ≡
∀x∃y(¬Prom(x) ∨ (Cust(y) & IsPC (x , y) & AllowedP(y)))

D4 = { ¬Prom(x),Cust(g(x)) }
D5 = { ¬Prom(x), IsPC (x , g(x)) }
D6 = { ¬Prom(x),AllowedP(g(x)) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

D1 = { ¬Cust(x),¬HasOP(x),¬AllowedP(x) }
D2 = { ¬Cust(x),Prom(f (x)) }
D3 = { ¬Cust(x), IsPC (f (x), x) }
D4 = { ¬Prom(x),Cust(g(x)) }
D5 = { ¬Prom(x), IsPC (x , g(x)) }
D6 = { ¬Prom(x),AllowedP(g(x)) }

(∃x ∈ customers)(HasOP(x)), (∃x ∈ customers)(¬HasOP(x)), . . .

D7 = { Cust(c) }
D8 = { HasOP(c) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

D1 = { ¬Cust(x),¬HasOP(x),¬AllowedP(x) }
D2 = { ¬Cust(x),Prom(f (x)) }
D3 = { ¬Cust(x), IsPC (f (x), x) }
D4 = { ¬Prom(x),Cust(g(x)) }
D5 = { ¬Prom(x), IsPC (x , g(x)) }
D6 = { ¬Prom(x),AllowedP(g(x)) }

(∃x ∈ customers)(HasOP(x)), (∃x ∈ customers)(¬HasOP(x)), . . .

D7 = { Cust(c) }
D8 = { HasOP(c) }



Ïðèëîæåíèå íà ìåòîäà íà ðåçîëþöèÿòà (ïðîäúëæåíèå)

D1 = { ¬Cust(x),¬HasOP(x),¬AllowedP(x) }
D2 = { ¬Cust(x),Prom(f (x)) }
D3 = { ¬Cust(x), IsPC (f (x), x) }
D4 = { ¬Prom(x),Cust(g(x)) }
D5 = { ¬Prom(x), IsPC (x , g(x)) }
D6 = { ¬Prom(x),AllowedP(g(x)) }

(∃x ∈ customers)(HasOP(x)), (∃x ∈ customers)(¬HasOP(x)), . . .

D7 = { Cust(c) }
D8 = { HasOP(c) }


