
do  {

write_program;

OK = test_program ( );

}  while (!OK);

upload program to customer;



/* Read text from stdin. Convert the first character of each
"word" to uppercase, where a word is a sequence of
letters. Write the result to stdout. Return 0. */

int main(void)
{

. . .
}

$ ./upper1
heLLo there...
^D
HeLLo There...
$

/* Read text from stdin. Convert the first character of each
"word" to uppercase, where a word is a sequence of
letters. Write the result to stdout. Return 0. */

$ cat inputs/001
heLLo there...
$ cat correct/001
HeLLo There...
$ cat inputs/002
84weird e. xample
$ cat correct/002
84Weird E. Xample

/* Read text from stdin. Convert the first character of each
"word" to uppercase, where a word is a sequence of
letters. Write the result to stdout. Return 0. */

$ cat run-tests
./upper1 <inputs/001 >outputs/001
cmp outputs/001 correct/001
./upper1 <inputs/002 >outputs/002
cmp outputs/002 correct/002
$ sh run-tests
outputs/002 correct/002 differ: byte 5, line 1

barely

/* Read text from stdin. Convert the first character of each
"word" to uppercase, where a word is a sequence of
letters. Write the result to stdout. Return 0. */

$ cat run-tests
for A in inputs/* ; do
./upper1 <inputs/$A >outputs/$A
cmp outputs/$A correct/$A

done
$ sh run-tests
outputs/002 correct/002 differ: byte 5, line 1

python
python

noun

for (;;) {
test program; discover bug;
fix bug, in the process break something else;

}



modules,
units.

str.h (excerpt)
src

size_t Str_getLength(const char *src);
src dest dest

char *Str_copy(char *dest, const char *src);
src dest dest

char *Str_concat(char *dest, const char *src);

stra.c (excerpt)
#include "str.h"
size_t Str_getLength(const char *src){

}
char *Str_copy(char *dest, const char *src) {

}
char *Str_concat(char *dest, const char *src) {

}

replace.c (excerpt)
#include "str.h"

line
from to

size_t replaceAndWrite(
char *line, char *from, char *to) {

Str_getLength, Str_copy, 
Str_concat,

}
int main(int argc, char **argv) {...}

$ a.out ain eign
The rain in Spain is mainly in the plain.
^D
The reign in Speign is meignly in the pleign.

main()
stra.c.

str.h

stra.c replace.c

stra.c test harness.

str.h

stra.c teststr.c



Str_getLength()

static void testGetLength(void) {
size_t result;
printf("   Boundary Tests\n");
{  char src[] = {'\0', 's'};

result1 = Str_getLength(acSrc);
ASSURE(result == 0);

}
printf("   Statement Tests\n");
{  char src[] = {'R', 'u', 't', 'h', '\0', '\0'};

result1 = Str_getLength(src);
ASSURE(result == 4);

}
{  char src[] = {'R', 'u', 't', 'h', '\0', 's'};

result1 = Str_getLength(src);
ASSURE(result == 4);

}
{  char src[] = {'G', 'e', 'h', 'r', 'i', 'g', '\0', 's'};

result1 = Str_getLength(src);
ASSURE(result == 6);

}}

enum {STRESS_TEST_COUNT = 10};
enum {STRESS_STRING_SIZE = 10000};

static void testGetLength(void) {

. . .

printf("   Stress Tests\n");
{int i;
char src[STRESS_STRING_SIZE];
for (i = 0; i < STRESS_TEST_COUNT; i++) {

randomString(src, STRESS_STRING_SIZE);
result1 = Str_getLength(acSrc);
ASSURE(result1 == strlen(acSrc));

}
}
}

printf("   Stress Tests\n");
{int i,j;
char src[STRESS_STRING_SIZE];
for (i = 0; i < STRESS_TEST_COUNT; i++) {

randomString(src, STRESS_STRING_SIZE);
result1 = Str_getLength(acSrc);

ASSURE (0 <= result1);
ASSURE (result1 < STRESS_STRING_SIZE);
for (j=0; j<result1; j++)

ASSURE (src[j]!=0);
ASSURE (src[result1]==0);

}
}
}

Think of as many properties as you can
that the right answer must satisfy.



assert

assert(int expr)
expr

expr

assert
asserts

NDEBUG

/*------------------------------------*/
/* myprogram.c              */
/*------------------------------------*/
#include <assert.h>

#define NDEBUG
…
/* Asserts are disabled here. */
…

$ gcc217 –D NDEBUG myprogram.c –o myprogram

int f(int i, double d)
{

assert(i has a reasonable value);
assert(d has a reasonable value);
…

}

/* Return the greatest common
divisor of positive integers
i and j. */

int gcd(int i, int j)
{

assert(i > 0);
assert(j > 0);
…

}

int isValid(MyType object)
{  …

/* Code to check invariants goes here.
Return 1 (TRUE) if object passes
all tests, and 0 (FALSE) otherwise. */

…
}

void myFunction(MyType object)
{ assert(isValid(object));

…
/* Code to manipulate object goes here. */
…
assert(isValid(object));

}



someRetValue = f(someArgs);
if (someRetValue == badValue)

/* Handle the error */
…

f(someArgs);
…

if (f(someArgs) == badValue)
/* Handle the error */

…

int i, j;
…
if (scanf("%d%d", &i, &j) != 2)

/* Handle the error */

int i, j;
…
scanf("%d%d", &i, &j);

int i = 1000;
…
if (printf("%d", i) != 4)

/* Handle the error */

int i = 1000;
…
printf("%d", i);

#include <stdio.h>
#include <assert.h>

#define N 1000
#define M 1000000
int a[N];

int main(void) {
int i,j, sum=0;
for (j=0; j<M; j++) 

for (i=0; i<N; i++) {
assert (0 <= i && i < N);
sum += a[i];

}
printf ("%d\n", sum);

}

#include <stdio.h>
#include <assert.h>

#define N 1000
#define M 1000000
int a[N];

int main(void) {
int i,j, sum=0;
for (j=0; j<M; j++) 

for (i=0; i<N; i++) {
assert (0 <= i && i < N);
sum += a[i];

}
printf ("%d\n", sum);

}



teststr.c
assert

isValid()

assert()
#ifdef…#endif

Glossary of Computerized System and Software Development Terminology

if (condition1)
statement1;

else
statement2;

…
if (condition2)

statement3;
else

statement4;
…

if

Glossary of Computerized System and Software Development Terminology



if (condition1)
statement1;

else
statement2;

…
if (condition2)

statement3;
else

statement4;
…

Glossary of Computerized System and Software Development Terminology

/* Where a[] is an array of length n,
return the index i such that a[i]=x,
or -1 if not found */

int find(int a[], int n, int x);

/* Where a[] is an array of length n,
return the index i such that a[i]=x,
or -1 if not found */

int find(int a[], int n, int x);

int a[10];
for (i=0;i<10;i++) a[i]=1000+i;
assert (find(a,10,1009)==9);
assert (find(a,10,1000)==0);
assert (find(a+1,8,1000)== -1);
assert (find(a,9,1009)== -1);

Glossary of Computerized System and Software Development Terminology

#include <stdio.h>
int main(void)
{  char charCount = 0;

while (getchar() != EOF)
charCount++;

printf("%d\n", charCount);
return 0;

}



stdin
'\n' ARRAY_LENGTH

int i;
char s[ARRAY_LENGTH];
for (i = 0; i < ARRAY_LENGTH-1; i++)
{  s[i] = getchar();

if ((s[i] == EOF) || (s[i] == '\n')) break;
}
s[i] = '\0';

#ifdef
#ifdef…#endif

…
#ifdef TEST_FEATURE_X
/* Code to test feature

X goes here. */
#endif
…

$ gcc217 –D TEST_FEATURE_X myprog.c –o myprog

$ gcc217 myprog.c –o myprog


