
http://research.nii.ac.jp/~f-ishikawa/
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https://help.eclipse.org/oxygen/index.jsp?topic=%2Forg.eclipse.ocl.doc%2Fhelp%2FOCLExamplesforUML.html
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t = x; 

x = y;

y = t;

x = A ∧ y = B

x = B ∧ y = A
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t = x; 

x = y;

y = t;

x = A ∧ y = B

x = B ∧ y = A

t = A ∧ x = A ∧ y = B

t = A ∧ x = B ∧ y = B

t = A ∧ x = B ∧ y = A
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public reserve(User u, Event e){

... //

}

e <= e

e

1
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public reserve(User u, Event e){

... //

}

e < e

e <= e

e

1
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public static int search(int a[], int key) {

int i = 0;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}
¥result<0 ==> 

¥forall int i; 0<=i && i<a.length;

a[i]!=key;
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public static int search(int a[], int key) {

int i = 0;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}
¥result<0 ==> 

¥forall int i; 0<=i && i<a.length;

a[i]!=key;

-1<0 ==> 

¥forall int i; 0<=i && i<a.length;

a[i]!=key;
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public static int search(int a[], int key) {

int i = 0;

// ¥forall int j; 0<=j && j<i; a[j]!=key;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}
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public static int search(int a[], int key) {

int i = 0;

// ¥forall int j; 0<=j && j<i; a[j]!=key;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}

&& !(i<a.length)

&& (i<a.length)
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public static int search(int a[], int key) {

int i = 0;

// ¥forall int j; 0<=j && j<i; a[j]!=key;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}

a i key

&& !(i<a.length)

a key

a i key

&& (i<a.length)

a i key

a i key
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public static int search(int a[], int key) {

int i = 0;

while(i < a.length) {

if(a[i] == key) {

return i;

}

i++;

}

return -1;

}

a.length – i 

0
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https://frama-c.com/
https://www.openjml.org/
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public class BankAccount {

private /*@ spec_public @*/ int balance;

private /*@ spec_public @*/ static int MIN_BALANCE = 0;

//@ public invariant balance >= MIN_BALANCE;

//@ requires amount >= 0;

//@ requires amount <= balance - MIN_BALANCE;

//@ ensures balance == ¥old(balance) - amount;

//@ signals (Exception) amount > balance - MIN_BALANCE;

public void withdraw(int amount) throws Exception{

if (balance - amount < MIN_BALANCE) throw new Exception();

balance = balance - amount;

}

}
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//@ requires a != null;

//@ requires ¥forall int i; 0 <= i && i < a.length - 1; (¥forall int j; i < j && j< a.length; a[i] < a[j]); 

// requires ¥forall int i; 0 <= i && i < a.length - 1; a[i] < a[i+1];

//@ ensures ¥result >= 0 ==> ¥result < a.length && a[¥result] == key;

//@ ensures ¥result < 0 ==> (¥forall int i; 0 <= i && i < a.length; a[i] != key);

public static int binarySearch(int a[], int key) {

int low = 0;

int high = a.length;

//@ maintaining 0 <= low && low <= a.length && 0 <= high && high <= a.length;

//@ maintaining (¥forall int i; 0 <= i && i < low; a[i] < key);

//@ maintaining (¥forall int i; high <= i && i < a.length; a[i] > key);

//@ decreases high - low;

while (low < high) {

int mid = low + (high - low) / 2;

int midVal = a[mid];

if (key < midVal) { high = mid; }

else if (midVal < key) { low = mid + 1; }

else { return mid; // key found}

}

return -low - 1; // key not found.

}
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https://fbinfer.com/
https://research.fb.com/publications/moving-fast-with-software-verification/
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#define SIZE 4

byte msg[SIZE];

chan s2r = [2] of {byte};

proctype Sender() {

byte i;

do

:: i == SIZE -> break;

:: else -> s2r ! msg[i];

i++;

od

}

proctype Receiver() {

byte j;

byte rmsg;

do

:: j == SIZE -> break;

:: else -> s2r ? rmsg;

assert (rmsg == msg[j]);

j++;

od

}

proctype Lost() {

byte drop;

do

:: s2r ? drop;

od  

}
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[] !(A && B)

[] ( A => <>B)

[] <> A
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MODULE main

VAR

cabin : 0 .. 3 ;

dir : { up, down }

ASSIGN

next(cabin) := case

dir = up & cabin < 3 : cabin + 1 ;

dir = down & cabin > 0: cabin – 1 ;

1 : cabin ;

esac

next(dir)      := case

dir = up & cabin = 2 : down

dir = down & cabin = 1: up ;

1 : dir ;

esac
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http://javapathfinder.sourceforge.net/
http://www.cprover.org/cbmc/
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http://www.ipa.go.jp/sec/softwareengineering/reports/20100729.html
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