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Deductive Verification?

{false == false} ↔ {true}

r = false;

{r == (ڀ𝑗=0
−1

a[j] == x)} ↔ {r == false}

i = 0;

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

while(i != n) {

{(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ i != n}

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

if(a[i] == x) {

{(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ a[i] == x} 

{(true == (ڀ𝑗=0
𝑖

a[j] == x)) ∧ a[i] == x} ↔ {true ∧ a[i] == x} ↔ {a[i] == x}

r = true;

{r == (ڀ𝑗=0
𝑖

a[j] == x)}

} else {

{(r == (ڀ𝑗=0
𝑖

a[j] == x)) ∧ a[i] != x} ↔ {(r == (ڀ𝑗=0
𝑖−1

a[j] == x)) ∧ a[i] != x}

}

{r == (ڀ𝑗=0
𝑖

a[j] == x)}

i = i + 1;

{r == (ڀ𝑗=0
𝑖−1

a[j] == x)}

}

{r == (ڀ𝑗=0
𝑛−1

a[j] == x) ∧ i == n} ↔ {r == (ڀ𝑗=0
𝑖−1

a[j] == x) ∧ i == n}

{r == (ڀ𝑗=0
𝑛−1

a[j] == x)}

• (Manual) Proofs

• No diagnostics

• Full specifications

• Concurrency is hard

(But: things have gotten better!)



Automatic Verification!

▪ Program = finite state machine = graph 

▪ Bug hunting = efficient graph search

▪ “Interesting” properties = “complicated” graph 

searches

▪ Need language to express interesting things!

▪ But how to search a graph efficiently?



Example

Slide by Ed ClarkeWhat properties are interesting?



Efficiency

▪ 1981: EMC Model checker ~10^4 states

▪ 1992 BDDs: 

▪ 1999 SAT:



Efficiency

1992 Abstraction

~1995: Partial Order Reduction

~2000: Software





Plan
DATE TOPIC Teams Exercise

2021-03-04 Intro link

2021-03-11 Chapter 3: Modeling link

2021-03-18 Chapter 10: SAT-based Model Checking link

2021-03-25 Chapter 10 link Exercise Handout

2021-04-15 Chapter 4: Temporal Logic link

2021-04-22 Chapter 5: CTL Model Checking link

2021-04-29 Chapter 7: Automata and LTL link

2021-05-06 Chapter 7 link

2021-05-20 Chapter 8: Binary Decision Diagrams link

2021-05-27 Chapter 11: Equivalences and Preorders link

2021-06-10 Chapter 12: Partial Order Reduction link

2021-06-17 Chapter 13: Abstraction link

2021-06-24 ? link

https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDEwMDk4MjAtNTA0MS00NDAxLWFiOWMtY2Y4MWE4MDFjM2Iy%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YjQ4NDQyOWMtYTRhNy00YWNiLWE1MTItMWQxMzJiYThlYjcw%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGZjMzFkZjAtMGU4MC00NWIyLTgyMzUtY2M5MzI5MDg0YzJh%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmRhZTQwYzgtYjY3OS00MWJiLTk2ZDMtMTYxMzg1YjY4ODUw%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YmExZTg2OGUtN2FmOS00MDVlLTk2ZDctNjE5YmQ3MDc3YjQ2%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_Yjg4ODk3Y2EtMWYwMC00ZGI1LTg2ZjYtZmEwYTU3ZDIyNTU5%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDNhYWIwNDAtOTgxOS00ZWI2LWI4NzAtZWYwYTcyOTBiNThk%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MGUxMDFkOTQtYzhkOC00NjA5LTk4MmUtMTcwYTZhYjgwMDZj%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_NTY4ZjRmZjItZTYwMi00MmVkLWI1ZTktY2ZlMzdhMzNjY2I3%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YzBhZTE2MDQtMGY2MS00ZDNhLWI1MzItZjQ0MTBlMDQwN2Q5%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZTI0ZjgyZjItNGY1Ni00MzlkLTk5MjgtYjU1ZWEzMDVmZDY1%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZjAyYTdmZjItMWE0OC00NWVmLWJlZGItNTVlYzU5Yzg4ZTNk%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_YjgzMWMzOTQtYjJmMC00ZjA0LWIwZWMtOTZkMzhjNmMxYzc0%40thread.v2/0?context=%7b%22Tid%22%3a%22ed101a69-657e-4069-a6c5-d163430b82da%22%2c%22Oid%22%3a%22774c2ff4-7e61-4193-a947-b241235cd0e6%22%7d


Material & Communications

− Lecture: Thursday 4 – 5:30P

− Practicals: Thursday 5:30P (if there is anything to tell)

− Question Hours: Tuesday 10 AM

− Webpage: https://www.iaik.tugraz.at/course/model-checking-
705080-sommersemester-2021/

− Discord: TBD

− Newsgroup: no. Discord!

− Email: Vedad.Hadzic@iaik.tugraz.at, 
Bettina.koenighofer@iaik.tugraz.at
roderick.bloem@iaik.tugraz.at

mailto:Vedad.Hadzic@iaik.tugraz.at
mailto:Bettina.koenighofer@iaik.tugraz.at


How to get a grade?

Lecture: Two options

1. Do weekly homework (by yourself), do a good job. 
Course grade = homework grade, OR

2. Take the exam

(Not happy with homework grade? Take exam!)

Practical: 

− 2 assignments

− At least one submission & you’ll get a grade



The Book

Clarke, Grumberg, Kroening, Peled, Veith, Model Checking, MIT Press 2018 (This is the second 

edition. The first has a shorter author list.)

Other good books:

Clarke, Henzinger, Veith, Bloem, Handbook of Model Checking, Springer 2018

Baier, Katoen. Principles of Model Checking, MIT Press, 2008


