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William Strunk E. B. White

if ( (country == SING) || (country == BRNI) ||
(country == POL) || (country == ITALY) )
{

/*

% If the country is Singapore, Brunei or Poland
then the current time is the answer time
rather than the off hook time.

Reset answer time and set day of week.

¥ % %

*/
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C (The C Programming Language)

7 #define ONE 1
2 #define TEN 10
” #define TWENTY 20

Java C++

#define TWENTY

#define INPUT_MODE 1
#define INPUT_BUFSIZE 10
#define OUTPUT_BUFSIZE 20

1.1

int npending = 0; // current length of input queue

nunber O Poi nt s

? for (theElementIndex =
? theElementIndex++)

npoints

0: theElementIndex < numberOfElements;
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1
2 elementArray[theElementIndex] = theElementIndex;
for (i = 0; 1 < nelems; i++)
elem[i] = 1i;
p
nodep Gl obal
CONSTANTS
pch strTo strFrom
npendi ng

numPendi ng num_pendi ng

C++ Java

Java

? class UserQueue {

? int noOfItemsInQ, frontOfTheQueue, queueCapacity;

? public int noOfUsersInQueue() {...}

? }

“ (queue)” Q Queue queue

User Queue

? queue.queueCapacity

class UserQueue {

int nitems, front, capacity;
public int nusers() {...}

}

gueue.capacity++;

n = queue.nusers();

items users

now = date.getTime();
putchar(’\n’);

( )
? if (checkoctal(c)) ..
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if (isoctal(c)) ...

i socta

? #define isoctal(c) ({c) >= '0' && (c) <= ’8’)

#define isoctal(c) ((c) >= '0" && (c) <= '7")

? public boolean inTable(Object obj) {

? int j = this.getIndex(obj);

? return (j == nTable);

? }

getl ndex 0 nTable-1
nTabl e i nTabl e

1-1

? #define TRUE 0

? #define FALSE 1

2 if ((ch = getchar()) == EOF)

? not_eof = FALSE;

1-2

? int smaller(char s, char =t) {

? if (strcmp(s, t) < 1)

? return 1;

? else

? return 0;

? }

1-3

1.2

? if ((Falloc(SMRHSHSCRTCH, S_IFEXT|0644, MAXRODDHSH)) < 0)
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b for(n++;n<100;field[n++]="\0");
7 =i = '\0’; return(C’\n’');

for (n++; n < 100; field[n++] = "\0’)

M= N0
return(’\n’);

co g ew ew

for (n++; n < 100; n++)
field[n] = "\0’;

*1 = '\0’;

return ’\n’;

. if (!(block_id < actblks) || !(block_id >= unblocks))

if ((block_id >= actblks) || (block_id < unblocks))

(< <= == 1= >=)> (&& | 1)

while ((c = getchar()) != EOF)
(& ) ( ==

2 if (x&MASK == BITS)

2 if (x & (MASK==BITS))

if ((x8MASK) == BITS)
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? leap_year =y ¥ 4 == 0 & y % 100 !=0 || y % 400 = 0;

leap_year = ({y%4 == 0) && (y%100 !'= 0)) || (y%400 == 0);

C C++ Java

9 #X += (xxp=Q2xk < (n-m) ? c[k+1] :

A

if (2xk
*Xp
else
#*Xp = d[k--1;
*#X += *Xp;

n-m)
c[k+1];

? subkey = subkey >> (bitoff - ((bitoff >> 3) << 3));

bi t of f 3
0 bi t of f
subkey

subkey = subkey >> (bitoff & 0x7);

subkey >>= bitoff & 0x7;

? child=(!LC&&!RCY?0: (!LC?RC:LC);

if (€ == 0 && RC == 0)
child = 0;
else if (LC == 0)
child = RC;
else
child = LC;
?:

max = (@ >b) ? a : b;

printf("The 1ist has %d item%s\n", n, n==1 7 ""

bi t of f 3 3

if-else 1

: "s");



Chf a'bUboCOM L

++

C C++

9 strli++] = strli++] ="' ';
str i
str i

strii++]
str[i++]

? array[i++] = i;
i 3 3 4
I/O0

7 scanf("%d %d", &yr, &profit[yrl);
yr
yr profit[yr]
scanf
&profit[yr] yr

scanf("%d", &yr);
scanf("%d", &rofit[yr]);

1-4
A (e =y ] e YD
9 return;

? length = (length < BUFSIZE) ? length : BUFSIZE;
? flag = flag 7 0 : 1;

? quote = (*1line == '"’) ? 1 : 0;

? if (val & 1)
? bit = 1;
7 else

? bit = 0;

1-5
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1.3

L I . BEICIRY

1-6

B - B CJIRIC IR S

I - JICICIR)

int read(int =ip) {
scanf("%d", ip);
return *ip;

}

1nse;£&&graph[vert], read(&val), read(&ch));

ns=1;
printf("%d %d\n", n++, n++);

for

“ else(dangling else)”

if (month == FEB) {
if (year%4 == 0)
if (day > 29)
legal = FALSE;
else
if (day > 28)
Tegal = FALSE;

el se
if (day > 29)
i f

if (month == FEB) {
if (year%4 == 0) {
if (day > 29)
Tegal = FALSE;
} else {
if (day > 28)
Tegal = FALSE;

strcpy
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? }
? }
? if (month == FEB) {
? int nday;
2
? nday = 28;
? if (year%4 == 0)
? nday = 29;
? if (day > nday)
? Tegal = FALSE;
? }

——2000

C
? i=0;
? while (i <= n-1)
2 array(i++] = 1.0;
? for (i =0; i <n;)
? array[i++] = 1.0;
? for (i =n; --i >=0; )
? array[i] = 1.0;
for (i = 0; i < n; i++)
array[i] = 1.0;
n

for

C
C++ Java
for (int i =0; 1 < n; i++)
array[i] = 1.0;
C

for (p = Tist; p != NULL; p = p->next)

1900 2100

C++ Java

++
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for
for (53)
while (1)
? for (
? ap = arr;
? ap < arr + 128;
? *ap++ = 0
? D)
? {
? ;
? }
for (ap = arr; ap < arr+128; ap++)
#ap = 0;

while ((c = getchar()) != EOF)

putchar(c);

do-whil e for while

L I e ]

get char

do {
c = getcharQ);
putchar(c);

} while (c != EOF);

put char
do-whil e

int i, *iArray, nmemb;

iArray = malloc(nmemb = sizeof(int));
for (i = 0; i <= nmemb; i++)
iArray[i] = i;

nmenb i Array[0] i Array[nmemb-1]
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else if (condition,)
statement,

else
default-statement

(condition)

el se
el se

1
C C++
? char =p, buf[256];
3 gets(buf);
? p = malloc(strlen(buf));
? strcpy(p, buf);
gets
6 fgets
strlen ‘N0’ strcpy
strcpy
p = malloc(strien(buf)+1);
strcpy(p, buf);
C++
p = new char[strlen(buf)+1];
strcpy(p, buf);
+1
Java
Java
C C++ strdup mal | oc strcpy
strdup ANSI
C
mal | oc
mal | oc
reall oc strdup
el se-if if ... else if
el se
if (condition )
Statement |
else if (condition,)
Statement
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el se el se i f

i f
? if (argc == 3)
? if ((fin = fopen(argv[1], "r")) != NULL)
? if ((fout = fopen(argv[2], "w")) != NULL) {
? while ((c = getc(fin)) != EOF)
? putc(c, fout);
? fclose(fin); fclose(fout);
? } else
? printf("Can’t open output file %s\n", argv[2]);
? else
? printf("Can’t open input file %s\n", argv[1]);
? else
? printf("Usage: cp inputfile outputfile\n");
i f

( )
L)

if (argc != 3)

printf("Usage: cp inputfile outputfile\n™);
else if ((fin = fopen(argv[1], "r")) == NULL)
printf("Can’t open input file %s\n", argv[1]);
else if ((fout = fopen(argv[2], "w")) == NULL) {
printf("Can’t open output file %s\n", argv[2]);
fclose(fin);
} else {
while ((c = getc(fin)) != EOF)
putc(c, fout);

fclose(fin);

fclose(fout);
}

el se
? switch (c) {
? case ’'-': sign = -1;
? case '+': ¢ = getchar();
? case ’'.’: break;
? default: if (lisdigit(c))
? return 0;
? }
<)
case br eak

(0]

S) case br eak o case o



e ]
——

2*hUpetom 1

switch (c) {
case '-’:
sign = -1;
/+ fall through x/
case '+':
¢ = getchar(Q);
break;
case '.':
break;
default:
if (lisdigit(c))
return 0;
break;

B I - - I TR i S S S SN SRy

if (c == "'-") {
sign = -1;
c = getchar();
} else if (c == "+’) {
¢ = getchar();
} else if (¢ !'="." && lisdigit(c)) {
return 0;
}

" case

case '0’':
case '1l’:
case '2’:

break;

1-7 C/C++

if (istty(stdin)) ;
else if (istty(stdout)) ;
else if (istty(stderr)) ;
else return(0);

P

/% A1l went well! =/
return SUCCESS;

? if (retval != SUCCESS)
? {

? return (retval);

? }

?

?

? for (k = 0; k++ < 5; X += dx)
? scanf("%1f", &dx);

else-if
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R I T e T B BEY

1.4

1
o]

Java
int count = 0;
while (count < total) {
count++;
if (this.getName(count) == nametable.userName()) {
return (true);
1
}
C
I/0 getchar isdigit
)
C++ Java
C
<ctype. h>
#define isupper(c) ((c) >= 'A’ && (c) <= 'Z’)
c i supper
while (isupper(c = getchar()))
A
C i supper
ctype
get char

while ((c = getchar()) != EOF && 1isupper(c))

#define ROUND_TO_INT(x) ((int) (0)+(((x)>0)?0.5:-0.5)))

size = ROUND_TO_INT(sqrt(dxsdx + dysdy)):

ROUND_TO | NT

(C++
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squar e

1 / square(x)

? #define square(x) (x) » (X)

? 1/ () = (X

#define square(x) ((X) * (X))

C++

1-9

? #define ISDIGIT(c) ((c >= '0’) && (c <= "'9')) 7?7 1 :

1.5
(@D} 0 1
24x 80
? fac = 1im / 20; /* set scale factor =/
? if (fac < 1)
? fac = 1;
? /* generate histogram x/
? for (i =0, col =0; 1 < 27; i++, j++) {
? col += 3;
? k =21 - (let[i] / fac);
? star = (let[i] ==0) 2’ ' : "«’;
? Cfor (3 = k; J <225 j+4)
? draw(j, col, star);
? 1
? draw(23, 2, ’ '); /x label x axis =/
? for (i ="A"; 1 <="2"; i++)
? printf("%c ", 1);

20 21 22 23 27

80 26

0

24
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3 (80-1)/26 | et 26 27 ( (off-by-one)
1 )

enum {
MINROW =1, /* top edge =/
MINCOL =1, /= left edge =/
MAXROW = 24, /* bottom edge (<=) =/
MAXCOL = 80, /* right edge (<=) %/
LABELROW = 1, /* position of labels =/
NLET = 26, /* size of alphabet =/
HEIGHT = MAXROW - 4, /+ height of bars =/
WIDTH = (MAXCOL-1)/NLET /* width of bars =/

i
fac = (1im + HEIGHT-1) / HEIGHT; /* set scale factor =/
if (fac < 1)

fac = 1;

for (i = 0; i < NLET; i++) { /* generate histogram =/
if (let[i] == 0)
continue;
for (j = HEIGHT - let[il/fac; j < HEIGHT; j++)
draw(j+1 + LABELROW, (i+1)zWIDTH, ’=%’);

1
draw(MAXROW-1, MINCOL+1, ' '); /= label x axis =/
for (i = "A’; 1 <= "Z"; i++)

printf("%c ", 1);

0 NLET
( ) dr aw MAXROW M NCOL
C #defi ne C
© C
Ct++ C++
const
const int MAXROW = 24, MAXCOL = 80;
Java final
static final int MAXROW = 24, MAXCOL = 80;
C const enum C
<ctype. h>

? if (c >= 65 && c <= 90)
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if (c >= 'A’ && c <= 'Z’)

if (isupper(c))

Java

if (Character.isUpperCase(c))

(voi d*)0 NULL

? str = 0;

? name[i] = 0;
? x = 0;
str = NULL;
name[i] = *\0’;
x = 0.0;
0
Java
si zeof (i nt) 2 4

si zeof (i nt)

si zeof
char buf[1024];

fgets(buf, sizeof(buf), stdin);

Java [ ength
char buf{]

new char[1024];

for (int i = 0; i < buf.length; i++)

C C++ Jength

0

C++

S

C C++

‘\N O’ 0

o( NULL)
nul |

zeof (array[0])

#define NELEMS(array) (sizeof(array) / sizeof(array[0]))
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double dbuf[100];

for (i = 0; i < NELEMS(dbuf); i++)

1-10

? #define FT2METER 0.3048

? #define METER2FT 3.28084
? #define MI2FT 5280.0

? #define MI2KM 1.609344
?

#define SQMI2SQKM  2.589988

1.6

i ++ i 1
? /=
? = default
? x/
? default:
? break;
7 /= return SUCCESS =/
9 return SUCCESS;
? zerocount++; /+ Increment zero entry counter x/
? /+ Initialize "total™ to "number_received" =/
? . node->total = node->number_received;
? while ((c = getchar()) != EOF && isspace(c))
9 : /+ skip white space =/
? if (c == EOF) /% end of file =/
? type = endoffile;
? else if (c == () /= left paren =/
? type = leftparen;
? else if (c == ")7") /% right paren =/
? type = rightparen;
? else if (c == ;") /* semicolon =/
? type = semicoion;
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é e1sev%¥—(is;op(c)) ’ /% operator =/
? type = operator;
? else if (isdigit(c)) /% number =/
? ces
3

struct State { /« prefix + suffix list =/
char *pref[NPREF]; /x prefix words =/
Suffix =suf; /* 1ist of suffixes =/
State  =xnext; /* next in hash table =/
};

// random: return an integer in the range [0..r-1].
int random(int r)

{
return (int) (Math.floor(Math.random()#r));
}
(inverse discrete cosine transform
DCT) JPEG
/%
* idct: Scaled integer implementation of
* Inverse two dimensional 8x8 Discrete Cosine Transform,
# Chen-Wang algorithm (IEEE ASSP-32, pp 803-816, Aug 1984)
*®
* 32-bit integer arithmetic (8-bit coefficients)
* 11 multiplies, 29 adds per DCT
*
* Coefficients extended to 12 bits for
» IEEE 1180-1990 compliance
*/

static void idct(int b[8«8])
{

}
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/+ If "result" is 0 a match was found so return true (non-zero).

?
? Otherwise, "result" is non-zero so return false (zero). =/
?
? #ifdef DEBUG
? printf("#«+ isword returns !result = %d\n", !result);
? fflush(stdout);
? #endif
?
? return(!result);
result mat chf ound

#ifdef DEBUG
printf("s#« isword returns matchfound = %d\n", matchfound) ;

fflush(stdout) ;
#endif

return matchfound;

? time(&now) ;
? strcpy(date, ctime(&now));
? /% get rid of trailing newline character copied from ctime */
? i=0;
? while(date[i] >= * ’) i++;
? date[i] = O;
? time(&now) ;
? strcpy(dgte, ctime(&nhow));
? /* geF rid of trailing newline character copied from ctime =/
2 for (i = 0; date[i] != '\n’; i++)
? ;
? date[i] = ’\0’;
ctinme
time(&now) ;

strcpy(date, ctime(&now));
/* ctime() puts newline at end of string; delete it =/
date[strlen(date)-1] = ’\0’;

C
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strcnp
? int strcmp(char xsl, char =s2)
? /* string comparison routine returns -1 if sl is =/
? /% abgve s2 in an ascending order list, 0 if equal =/
2 /+* 1 if sl below s2 =/
? {
? while(#sl==+s52) {
? if(xs1=="\0"’) return(0);
9 S1l++;
9 S2++;
? }
? if(xsl>#s2) return(l);
2 return(-1);
9 }
(
above )

/% stremp: return < 0 if sl<s2, > 0 if sl>s2, O if equal =/

/% ANSI C, section 4.11.4.2 =/

int strcmp(const char xsl, const char =s2)

{

}

1-11

? void dict::insert(string& w)

? // returns 1 if w in dictionary, otherwise returns 0

? if (n > MAX || n% 2 > 0) // test for even number

// Write a message
// Add to line counter for each line written

void write_message()
{
// increment line counter
Tline_number = line_number + 1;
fprintf(fout, "%d %s\n%d %s\n%d %s\n",
1ine_number, HEADEB!”

R - I I I ]
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? Tine_number + 1, BODY,
? Tine_number + 2, TRAILER);
? // increment Tine counter
? Tine_number = line_number + 2;
? }
1.7
Strunk
White (The Elements of Style Allyn & Bacon)
Brian Kernighan P. J. Plauger (The Elements of
Programming Style McGraw-Hill 1978) Steve Maguire
(Writing Solid Code Microsoft Press 1993) Steve
McConnell (Code Complete Microsoft Press 1993) Peter van der Linden
C C (Expert C Programming: Deep C Secret Prentice Hall

1994)
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Raymond Fielding

2.1

(Java

char =flab[] = {
"actually",
"just"'
"quite",
"really”,
NULL

1

NULL

(* Tookup: sequential search for word in array =/
int lookup(char =word, char =array[])
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¢ . . s e
©int 1;
for gi = 0; array[i] != NULL:; i++)
if (strcmp(word, array[i]) == 0)

return 1i;
return -1;
}
C C++ char *array[] char **array
strchr strstr C C++
Java String i ndexOf C++ find
HTML

" typedef struct Nameval Nameval;
struct Nameval {
char xname;
int value;

1

/% HTML characters, e.g. AElig is ligature of A and E. =/
/= Values are Unicode/1S010646 encoding. =/

Nameval htmlchars[] = {

"AETig", 0x00c6,
"Aacute", 0x00cl,
"Acirc", 0x00c2,
[ .. %/
"zeta", 0x03b6,
}
(
)
1 NELEMS

printf("The HTML table has %d words\n", NELEMS Chtmlchars));

/% lookup: binary search for name in tab; return index =/
int lookup(char =name, Nameval tab[], int ntab)
{
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int low, high, mid, cmp;

Tow = 0;
high = ntab - 1;
while (Qow <= high) {

mid = (Qow + high) / 2;
cmp = strcmp(name, tab[mid].name);
if (cmp < 0)
high = mid - 1;
else if (cmp > 0)
Tow = mid + 1;
else /+ found match =/
return mid;

return -1; /% no match =/

2.2

ht m chars
half = lookup("fracl2", htmichars, NELEMS(htmlchars));
2
2
1000 1000
1 20
( )
(quicksort) 1960
( )
(

qui cksort

log,n
10

C. A. R. Hoare
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/# quicksort: sort v[0]..v[n-1] into increasing order =/
void quicksort(int v[], int n)

{
int i, last;
if (n <= 1) /= nothing to do =/
return;
swap(v, 0, rand() % n); /= move pivot elem to v[0] =/
last = 0;
for (A1 =1; 1 < n; i++) /* partition =/
if (v[i] < v[0])
swap(v, ++last, i);
swap(v, 0, last); /* restore pivot =/
quicksort(v, last); /* recursively sort =/
guicksort(v+last+l, n-last-1); /= each part =/
}

éwap swap quicksort

/+ swap: interchange v[i] and v[j] =/
void swap(int v[], int i, int j)

int temp;
temp = v[i];
v[il = v[jl;
v[jl = temp;
}
« ) ( | ast)
( i) | ast =0 i=1 n-1
p
last 1 n-1
for 1 | ast last+1 i-1
i n-1 v[i]>=v[0]
v[i]
p <p >= p
0 1 last i n-1
0 | ast
<p p >= p

0 Tast n-1
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2
. n n/2
. n/2 n/4 4
. n/4 4 n/8 8
log,n
+2x n/2+4x n/4+8x n/8 (log,n ) nlog,n
2 nlogn
nZ
e
n2
0
2.3
C C++
C
gsort gsort
void*
(
)
scnp

strcnp

./« scmp: string compare of =pl and #p2 =/
int scmp(const void =pl, const void =p2)

{
char =vl, =v2;
vl = =(char »=) pl;
v2 = =(char »%) p2;
return strcmp(vl, v2);
)]
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strcnp gsort
&str[i]( char **) stri]( char*)
N
str[0] —
str[1] -
stri2] N
[of |

str[N-1] ————{?crings|

str[0] str[N-1]
( ) gsort

char =str[N];
gsort(str, N, sizeof(str{0]), scmp);
icrmp

/+ icmp: integer compare of »pl and =p2 =/
int icmp(const void #pl, const void #p2)

int vl, v2;

vl = «(int =) pl;
v2 = x(int =) p2;
if (vl < v2)
return -1;
else if (vl == v2)
return 0;
else
return 1;

? return vl-v2;
vl v2

gsort
int arr[N];

gsort(arr, N, sizeof(arr[0]), icmp);

ANSI C bsearch gsort bsearch
( gsort ) bsearch
bsearch NULL bsearch HTML

/* lookup: use bsearch to find name in tab, return index x/
int lookup(char xname, Nameval tab[], int ntab)
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Nameval key, =#np;

key.name = name;

key.value = 0; /+ unused; anything will do =/

np = (Nameval =) bsearch(&key, tab, ntab,

sizeof(tab[0]), nvcmp);
if (np == NULL)
return -1;
else
return np-tab;

gsort
nvcnp Nameva

/% nvcmp: compare two Nameval names =/
int nvcmp(const void =va, const void =vb)

{

const Nameval =xa, =b;

a = (Nameval =) va;
b = (Nameval =) vb;
return strcmp(a->name, b->name);

scnp
bsearch key

bsearch

C++ sort

int arr[N];

sort(arr, arr+N);
C++

2-1

(Hoare

2.4

Java

Java
Java sort

Java
qui cksort

gsort

key
Nanmeval
strcnp
gsort
bsearch
O(nlogn)
)
Conpar abl e
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Java C C++

Obj ect
Cnp
Obj ect
interface Cmp {
int cmp(Object x, Object y);
// Icmp: Integer comparison
class Icmp implements Cmp {
public int cmp(Object ol, Object 02)
{
int i1 = ((Integer) ol).intvValue();
int i2 = ((Integer) 02).intValue();
if (i1 < i2)
return -1;
else if (il == i2)
return 0;
else
return 1;
1
}
// Scmp: String comparison
class Scmp implements Cmp {
public int cmp(Object ol, Object 02)
{
String s1 = (String) ol;
String s2 = (String) o02;
return sl.compareTo(s2);
}
}
Obj ect
int double
I nt eger i nt
C qui cksort Java
Cmp | eft

Java
- // Quicksort.sort: quicksort v[left]..v[right]
static void sort(Object[] v, int left, int right, Cmp cmp)
{

int i, last;

cnp

| nt eger

right
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if (left >= right) // nothing to do

return;
swap(v, left, rand(left,right)); // move pivot elem
last = left; //  to v[left]

for (i = left+l; i <= right; i++) // partition
if (emp.cmp(v[il, v[l1eft]) < 0)
swap(v, ++last, i);

swap(v, left, last); // restore pivot elem
sort(v, left, Tast-1, cmp); // recursively sort
sort(v, last+l, right, cmp); // each part
}
Qui cksort.sort cnp swap

// Quicksort.swap: swap v[i] and v[j]
static void swap(Object[] v, int i, int j)

{
Object temp;
temp = v[i];
v[il = v[jl;
v[j] = temp;
}

left right ( )

static Random rgen = new Random();

// Quicksort.rand: return random integer in [left,right]
static int rand(int left, int right)

{
return left + Math.abs(rgen.nextInt())%(right-Teft+1);
}
Mat h. abs Java
sort swap rand rgen Qui cksort
Qui cksort.sort String

String[] sarr = new String[n];

// fi11 n elements of sarr...

Quicksort.sort(sarr, 0, sarr.length-1, new Scmp());
sort

2-2 Java ( Integer)
Obj ect Qui cksort.sort

2.5 O
n( )

n logn
n? nlogn
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CPU ( )

n n S “« o
(order) “ O(logn) ” “ logn
n " O(f(n)) n f(n)
O(n?) O(nlogn)

O(nlogn) n

O(n?)
O(nlogn) ( O(m) )
0 (O(nlogn)

o(1)

O(logn)

O(n)

O(nlogn) nlogn
o(m)

o(n°)

o(27)

O(1)
O(logn) strcnp n
o(n) o(n?) n
n2

o(2) n

2-3

2-4 n
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( n )
2.6
HTML
n O(27)
C++ Java
C struct
Naneval
Java C++

typedef struct Nameval Nameval;
struct Nameval {

char =name;
int value;
b
struct Nvtab {
int nval; /% current number of values =/
int max; /% allocated number of values z/
Nameval =xnameval; /* array of name-value pairs =/
} nvtab;

enum { NVINIT = 1, NVGROW = 2 };

/* addname: add new name and value to nvtab =/
int addname(Nameval newname)

{

Nameval =nvp;

if (nvtab.nameval == NULL) { /« first time =/
nvtab.nameval =
(Nameval =) malloc(NVINIT = sizeof(Nameval));
if (nvtab.nameval == NULL)
return -1;
nvtab.max = NVINIT;
nvtab.nval = 0;
} else if (nvtab.nval >= nvtab.max) { /x grow =/
nvp = (Nameval =) realloc(nvtab.nameval,
(NVGROW=nvtab.max) = sizeof(Nameval));
if (nvp == NULL)
return -1;
nvtab.max == NVGROW;
nvtab.nameval = nvp;
}
nvtab.nameval[nvtab.nval] = newname;
return nvtab.nval++;
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addnanme -1
real |l oc
NUL L reall oc
real | oc
o2
2 nvtab.nameval = (Nameval =) realloc(nvtab.nameval,
? (NVGROW=nvtab.max) = sizeof(Nameval));
(NVI NI T=1)
reall oc C voi d*
C++ (
) ( )
C C++ C
/* delname: remove first matching nameval from nvtab =/
int delname(char xname)
{
int i;
for (i = 0; i < nvtab.nval; i++)
if (strcmp(nvtab.nameval[i].name, name) == 0) {
memmove (nvtab.nameval+i, nvtab.nameval+i+1,
(nvtab.nval-(i+1)) = sizeof(Nameval));
nvtab.nval--;
return 1;
1
return 0;
1
menmove menmnmove
ANSI C mencpy
menmove
menmove
mennmove
int j;

for (j = i; j < nvtab.nval-1; j++)
nvtab.nameval[j] = nvtab.nameval[j+1];
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2
menmove
nmenmove
NULL
O(1)
2-5 del nane real |l oc
2-6 addnanme del nane
2.7
¢ )
—— Lisp— C++
Java C
C
4
head
NULL
data 1 data 2 data 3 data 4
E)
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C Li st HTML
Naneval

typedef struct Nameval Nameval;
struct Nameval {

char «name;

int value;

Nameval =next; /+ in list =/

h

newi tem

/#* newitem: create new item from name and value =/
Nameval xnewitem(char =name, int value)

{

Nameval xnewp;

newp = (Nameval ») emalloc(sizeof(Nameval));

newp->name = name;

newp->value = value;

newp->next = NULL;

return newp;
}

emal | oc mal | oc
4 emal | oc

/% addfront: add newp to front of listp =/
Nameval =addfront(Nameval =1istp, Nameval =xnewp)

{
newp->next = listp;
return newp;
}
addf ront
addfront

nvlist = addfront(nvlist, newitem("smiley"”, 0x263A));

o(n)

/= addend: add newp to end of listp =/
Nameval =addend(Nameval =1istp, Nameval xnewp)

{

Nameval =p;

if (listp == NULL)
return newp;
for (p = Tistp; p->next != NULL; p = p->next)
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p->next = newp;
return listp;

addend 0(1)

next

/= Tookup: sequential search for name in listp =/
Nameval =Tlookup(Nameval =1istp, char =name)

{
for ( ; listp != NULL; listp = 1listp->next)
if (strcmp(name, listp->nhame) == Q)
return listp;
return NULL; /* no match =/
}
O(n)
apply
appl y apply
apply

/+ apply: execute fn for each element of Tistp =/
void apply(Nameval =1istp,

void («fn)(Nameval=x, void=), void =arg)
{

for ( ; listp != NULL; listp = listp->next)
(xfn) (Qistp, arg); /= call the function =/
}

apply voi d

void (=fn) (Namevalx, voids)
fn voi d fn
void fn
Nameval * voi d* fn

apply

/* printnv: print name and value using format in arg =/
void printnv(Nameval =p, void xarg)

{

char =fmt;

fmt = (char =) arg;
printf(fmt, p->name, p->value);
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apply(nvlist, printnv, "%s: %x\n");

/% inccounter: increment counter =arg =/
void inccounter(Nameval xp, void =arg)

{
int =ip;
/% p is unused =/
ip = (int =) arg;
(xip)++;

}

int n;

n=0;

apply(nvlist, inccounter, &n);
printf("%d elements in nvlist\n", n);

/% freeall: free all elements of listp =/
void freeall(Nameval =1istp)

{
Nameval =next;
for ( ; Tistp != NULL; listp = next) {
next = listp->next;
/% assumes name is freed elsewhere =/
free(listp);
1
}
listp
i stp->next (next)
2 for ( ; Tistp != NULL; Tlistp = Tistp->next)
? free(listp);
| i st p->next free
freeall i stp->name Nameva

newi tem freeal

Java

/* delitem: delete first "name" from listp =/
Nameval xdelitem(Nameval =1istp, char xname)
{

Nameval =p, =prev;

name
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prev = NULL;
for (p = Tistp; p != NULL; p = p->next) {
if (strcmp(name, p->name) == 0) {

if (prev == NULL)
Tistp = p->hext;

else
prev->next = p->hext;
free(p);
return listp;
1
prev = p;

eprintf("delitem: %s not in list”, name);
return NULL; /% can’t get here =/

}

freeal
eprintf

delitem name

eprintf

(STL)

(LIFO)

2-7

2-8 reverse

2-9 C Li st

C++ Java

2-10

2.8

Obj ect

C++

o(1)

voi d*
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0
| eft
right
Naneval
typedef struct Nameval Nameval;
struct Nameval {
char «name;
int value;
Nameval =left; /= lesser =/
Nameval =right; /+ greater =/
1
| esser greater
Nameval
ASCII
"smiley"
0x263A
"Aacute" "zeta"
0x00c1 0x03b6
"AETig" "Acirc"”
0x00c6 0x00c2
O(n) O(logn)
Nameval

/% insert: insert newp in treep, return treep =/
Nameval sinsert(Nameval =treep, Nameval xnewp)

{



Ch

2*pUpecom 2

int cmp;

if (treep == NULL)

return newp;
cmp = strcmp(newp->name, treep->name);
if (cmp == 0)

weprintf("insert: duplicate entry %s ignored",

newp->name) ;

else if (cmp < 0)

treep->Teft = insert(treep->left, newp):
else

treep->right = insert(treep->right, newp);
return treep;

'}
i nsert
(CYT]O::O) 1 ”
O(1) O(n)
weprintf eprintf
warning eprintf
O(logn)
right
| ookup i nsert

/+ lookup: look up name in tree treep =/
Nameval =Tlookup(Nameval =treep, char =name)

{

int cmp;
if (treep == NULL)
return NULL;
cmp = strcmp(name, treep->name);
if (cmp == 0)
return treep;
else if (cmp < 0)

“ ”
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return lTookup(treep->left, name);
else
return lookup(treep->right, name);

| ookup insert

| ookup
| ookup

got o whi | e

/% nrlookup: non-recursively look up name in tree treep =/
Nameval =nrlookup(Nameval =treep, char xname)

{
int cmp;
while (treep != NULL) {
cmp = strcmp(name, treep->name);
if (cmp == 0)
return treep;
else if (cmp < 0)
treep = treep->left;
else
treep = treep->right;
}
return NULL;
}

/+ applyinorder: inorder application of fn to treep =/
void applyinorder(Nameval =treep,
void (#fn)(Namevalx, void=), void =arg)

{
if (treep == NULL)
return;
applyinorder(treep->left, fn, arg);
(=fn) (treep, arg);
applyinorder(treep->right, fn, arg);
}

applyinorder(treep, printnv, "%s: %x\n");
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/% applypostorder: postorder application of fn to treep =/
void applypostorder(Nameval =treep,
void («fn)(Namevalx, voidx), void =arg)

{

if (treep == NULL)

return;

applypostorder(treep->left, fn, arg);

applypostorder(treep->right, fn, arg);

(+fn) (treep, arg);
1

( 1)
(
B

mid = (Jow + high) / 2;

N

mid /
7N\
+ 2

Tow high

9

2-11 | ookup nrl ookup

2-12

2-13

2.9
« ) ( )

Internet
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Java
C C++ ( i ” )
symtab[NHASH]:
NULL
NULL name 1 name 2
NULL value 1 value 2
NULL
NULL
NULL name 3
NULL value 3
n n/( )
0o(1) ©

typedef struct Nameval Nameval;
struct Nameval {

char wname;

int value;

Nameval =next; /% in chain =/
1
Nameval xsymtab[NHASH]; /= a symbol table =/

2.7
( )
/
create | ookup

/% lookup: find name in symtab, with optional create #/
Namevals lookup(char xname, int create, int value)
{

int h;

Nameval xsym;

h = hash(name);
for (sym = symtab[h]; sym != NULL; sym = sym->next)
if (strcmp(name, sym->name) == 0)
return sym;
if (create) {
sym = (Nameval «) emalloc(sizeof(Nameval));

e o(1)
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sym->name = name; /« assumed allocated elsewhere #/
sym->value = value;

sym->next = symtab[h];

symtab[h] sym;

}

return sym;

if (lookup("name") == NULL)
additem(newitem("name", value));

0(1)

hash

ASCII
31 37

enum { MULTIPLIER = 31 };

/% hash: compute hash value of string =/
unsigned int hash(char =xstr)
{
unsigned int h;
unsigned char =p;
h = 0;
for (p = (unsigned char =) str; #p != '\0’; p++)
h = MULTIPLIER * h + #p;
return h % NHASH;

C C++ char

Java

16 8 9
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http://ww. .htm

URL)

O(xsizex ysizex zsize)
Supertrace Supertrace
Supertrace

Supertrace (

)

2-14

2-15

2-16 | ookup

2-17

2.10

(O(

( .java

)

Gerand Holzman

0

)

Supertrace
Supertrace

O(n)

.cl ass

) URL

37)

0(1)

NHASH

Java
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2
( )
O(n)
Bob Sedgewick “ " (Algorithms Addison-Wesley)
C++ (Algorithmsin C++) 3
Don Knuth (The Art of Computer
Programming Addison-Wesley) 3 ( 2
1998)
Gerard Holzman (Design and Validation of Computer
Protocols Prentice Hall 1991) Supertrace
Jon Bentley Doug Mcllroy “ Engineering a sort function” (Software——Practice

and Experience, 23, 1, pp.1249~1265, 1993)
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——Frederick P. Brooks, Jr.,

Brooks

C C++ Awk Perl

xptmxgn xusaja afgnzgx1 1lhidlwcd rjdjuvpydriwnjy

idtefoae tcs trder jcii ofdsingetacp t ola

polydactyl equatorial splashily jowl verandah circumscribe
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w,ow,
Wl W2
W3 W1W2
W3
W, w W, w

Show_ygur flowcharts and conceal your tables and I will be
mystified. Show your tables and your flowcharts will be

obvious. (end)

Show your flowcharts tables

your flowcharts and will

flowcharts and conceal

flowcharts will be

your tables and and _

will be mystified. obvious.

be mystified. Show

be obvious. (end)

Show your
t abl e your fl owcharts
and will t abl es and
2
“ words” “ words.”

flowcharts
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4

A §osmarbed en the szl eada By shes Black, o hig sturgach .-
ctos budgang uades the light. "Yos we shan™' Brelos fhz fne waee b
riby sloppor s oo saised sidite webls "See an e forehead ™ 00,
Srean | Joede wow” Ml s ne el Tadiines ol ifpe. 1 going swey
o™ Tl imerrow ™ Ve DRlRTLT s T faml "Lal have
drink, then.

3.2

n=100 000
100 000 n

100 000 1000

“ might appear twice”
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“ might appear once”

“ might appear” “ twice”
2
3.3 C
C
enum {
NPREF 2, /% number of prefix words =/

4093, /+ size of state hash table array =/

NHASH ;

MAXGEN = 10000 /+ maximum words generated =/
};

(NPREF) (NHASH)
(MAXGEN) NPREF
NHASH=4093 10 000 ( )
St at e( )
Suf fi x( )

typedef struct State State;

typedef struct Suffix Suffix;

struct State { /= prefix + suffix list =/
char =pref [NPREF] ; /+ prefix words =/

Suffix =suf; /+ list of suffixes =/
State  xnext; /% next in hash table =/
};
struct Suffix { /+ Tist of suffixes =/
char_ =word; /= suffix =/
) Suffix =next; /* next in list of suffixes =/

State  =statetab[NHASH]; /* hash table of states =/
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statetab:

State:
pref[0] Show

pref[1T|——w{ "your" ]
suf
next 4\» Suffix:
word "flowcharts"
next
1 Suffix:
word | —ml"tables"|

next

State:
pref[0]
pref[1]
suf
next

/* hash: compute hash value for array of NPREF strings =/
unsigned int hash(char =s[NPREF])

{
unsigned int h;
unsigned char =p;
int i;
h = 0;
for (i = 0; i < NPREF; i++)
for (p = (unsigned char =) s[i]; =p != ’\0’; p++)
h = MULTIPLIER = h + =p;
return h % NHASH;
}

/% lookup: search for prefix; create if requested. =/
/% returns pointer if present or created; NULL if not. =/
/% creation doesn’t strdup so strings mustn’t change later. =/
Statex lookup(char =«prefix[NPREF], int create)
{

int i, h;

State =sp;

h = hash(prefix);

for (sp = statetab[h]; sp != NULL; sp = sp->next) {

for (i = 0; i < NPREF; i++)
if (strcmp(prefix[il, sp->prefl[il) != 0)

break;
if (i == NPREF) /+ found it =/
return sp;

if (create) {
sp = (State =) emalloc(sizeof(State));
for (i = 0; i < NPREF; i++)
sp->pref[i] = prefix[i];
sp->suf = NULL;
sp->next = statetab[h];
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statetab[h] = sp;
}
return sp;
}
I ookup sp->pref[]
| ookup

1/0 | ookup

/% build: read input, build prefix table =/
void build(char =prefix[NPREF], FILE =f)

char buf[100], fmt[10];
/% create a format string; %s could overflow buf =/
sprintf(fmt, "%%%ds", sizeof(buf)-1);
while (fscanf(f, fmt, buf) != EOF)
add(prefix, estrdup(buf));

1
sprintf f scanf
f scanf % f scanf
100 (
) %995 ( N 0Y)
f scanf 99
? enum { BUFSIZE = 100 };
? char fmt[] = "%99s"; /% BUFSIZE-1 =/
( )
sprintf
build prefix NPREF

FI LE prefix add

/* add: add word to suffix list, update prefix =/
void add(char sprefix[NPREF], char =suffix)

{
State =xsp;
sp = lookup(prefix, 1); /= create if not found =/
addsuffix(sp, suffix);
/% move the words down the prefix =/
memmove (prefix, prefix+1, (NPREF-1)#sizeof(prefix[0]));
prefix[NPREF-1] = suffix;

}

menmov e 1 NPREF-1
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0 NPREF-2

addsuffix

/* addsuffix: add to state. suffix must not change later =/
void addsuffix(State =sp, char zsuffix)

{
Suffix =suf;
suf = (Suffix «) emalloc(sizeof(Suffix));
suf->word = suffix;
suf->next = sp->suf;
sp->suf = suf;
1
add
addsuf fi x
build addsuf fi x add
3.4

build(prefix, stdin);
add(prefix, NONWORD) ;

NONWORD

char NONWORD[] = "\n"; /= cannot appear as real word =/

NONWORD

NONWORD
NONWORD

add
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generate

fmt

NONWORD gener ate

/+ generate: produce output, one word per line =/
void generate(int nwords)

State =sp;
Suffix =suf;
char =prefix[NPREF], =w;

{
int
for
for
1

}

i, nmatch;

(i = 0; i < NPREF; i++) /+ reset initial prefix =/
prefix[i] = NONWORD;

(i =0; i < nwords; i++) {
sp = lookup(prefix, 0);
nmatch = 0;
for (suf = sp->suf; suf I= NULL; suf = suf->next)
if (rand() % ++nmatch == Q) /« prob = 1/nmatch %/
w = suf->word;
if (strcmp(w, NONWORD) == 0)
break;
printf("%s\n", w);
memmove(prefix, prefix+l, (NPREF-1)zsizeof(prefix[0]));
prefix[NPREF-1] = w;

rand() % ++nmatch ==

nmat ch 1/ nmat ch
1 1/2 3 1/3
k 1/k
prefix
suf fix
| ookup prefix
NONWORD
NONWORD menmove
mai n

/+ markov main: markov-chain random text generation =/

int mai

{

n(void)

nmat ch
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int i, nwords = MAXGEN;
char «prefix[NPREF]; /% current input prefix =/

for (i = 0; i < NPREF; i++) /= set up initial prefix =/
prefix[i] = NONWORD;

build(prefix, stdin);

add(prefix, NONWORD) ;

generate(nwords);
return 0;
1
C C
C
C

3-1

3-2

3-3 NONWORD gener ate

01 2 3 4
3.5 Java
Java Java

( )

Java C
Vect or oj ect

Hasht abl e
Vect or
Java St ate Hasht abl e (
C State
State
Hasht abl e put get

Hashtable h = new Hashtable();
h.put(key, value);
Sometype v = (Sometype) h.get(key);
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Pr efi x

class Prefix {
public Vector pref; // NPREF adjacent words from input

Chai n

class Chain {
static final int NPREF = 2; // size of prefix
static final String NONWORD = "\n";
// "word" that can’t appear
Hashtable statetab = new Hashtable();
// key = Prefix, value = suffix Vector
Prefix prefix = new Prefix{NPREF, NONWORD);
// initial prefix
Random rand = new Random();

mai n Chai n

class Markov {
static final int MAXGEN = 10000; // maximum words generated
public static void main(String[] args) throws IOException

{
Chain chain = new Chain(Q);
int nwords = MAXGEN;
chain.build(System.in);
chain.generate(nwords);
}
1
Chain NPREF NONWORD

build St reamlokeni zer

// Chain build: build State table from input stream
void build(InputStream in) throws IOException

{
StreamTokenizer st = new StreamTokenizer(in);
st.resetSyntax(); // remove default rules
st.wordChars(0, Character.MAX_VALUE); // turn on all chars
st.whitespaceChars(0, ' ’); // except up to blank
while (st.nextToken() != st.TT_EOF)
add(st.sval);
add (NONWORD) ;
}
add ( )

“ // Chain add: add word to suffix 1ist, update prefix
void add(String word)
{
Vector suf = (Vector) statetab.get(prefix);
if (suf == null) {
suf = new Vector();
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statetab.put(new Prefix(prefix), suf);

suf.addElement(word) ;
prefix.pref.removeElementAt(0);
prefix.pref.addElement(word) ;

suf add Prefix prefix
Hasht abl e

C

// Chain generate: generate output words
void generate(int nwords)
{
prefix = new Prefix(NPREF, NONWORD);
for (int i = 0; i < nwords; i++) {
Vector s = (Vector) statetab.get(prefix);
int r = Math.abs(rand.nextInt()) % s.size(Q);
String suf = (String) s.elementAt(r);
if (suf.equals (NONWORD))
break;
System.out.printin(suf);
prefix.pref.removeElementAt(0);
prefix.pref.addElement(suf);
}
}

Prefix
Prefix n
NPREF NONWORD
// Prefix constructor: duplicate existing prefix

Prefix(Prefix p)
{

}

// Prefix constructor: n copies of str
Prefix(int n, String str)

pref = (Vector) p.pref.clone();

{
pref = new Vector();
for (int i =0; i < n; i++)
pref.addElement(str);
}
Prefix hashCode equals Hasht abl e
Hasht abl e
Prefix Vect or
hashCode hashCode

static final int MULTIPLIER = 31; // for hashCode()

// Prefix hashCode: generate hash from all prefix words
public int hashCode()



CM a'PUboCOM

3

{

int h = 0;

for (int i = 0; i < pref.size(); i++)

h = MULTIPLIER #« h + pref.elementAt(i).hashCode();

return h;
}
equal s

// Prefix equals: compare two prefixes for equal words
public boolean equals(Object o)

{
Prefix p = (Prefix) o;
for (int i = 0; i < pref.size(); i++)
if (!pref.elementAt(i).equals(p.pref.elementAt(i)))
return false;
return true;
1
Java C Vect or Hasht abl e
Hasht abl e
hashCode equals Java
C Java Java
Vect or C

| ookup State Suffix

% java Markov <jr_chemistry.txt | fmt

Wash the blackboard. Watch it dry. The water goes
into the air. When water goes into the air it
evaporates. Tie a damp cloth to one end of a solid or
Tiquid. Look around. What are the solid things?
Chemical changes take place when something burns. If
the burning material has Tiquids, they are stable and
the sponge rise. It looked Tike dough, but it is
burning. Break up the Tump of sugar into small pieces
and put them together again in the bottom of a liquid.

3-4 Java mar kov ( Vect or) Prefix
3.6 C++
C++ C++ C C
C mar kov C++
C++
Java
C++ Standard Template Library( ) STL STL
ISO C++ STL

STL
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C++ STL
( )
STL vect or
vector<int> vector<string> vect or
STL vect or ( Java vect or )
deque( deck)
NPREF 0o(1)
deque
STL map map
map O(logn)
o(1)
C++ hash hash_map )

typedef deque<string> Prefix;
map<Prefix, vector<string> > statetab; // prefix -> suffixes

STL deque deque<string>
typedef
map statetab
Java equal
mai n ( C++ i ostream

// markov main: markov-chain random text generation
int main(void)

{
int nwords = MAXGEN;
Prefix prefix; // current input prefix
for (int i = 0; i < NPREF; i++) // set up initial prefix
add(prefix, NONWORD);
build(prefix, cin);
add(prefix, NONWORD) ;
generate(nwords);
return 0;
1
bui |l d i ostream

// build: read input words, build state table
void build(Prefix& prefix, istream& in)
{

string buf;

while (in >> buf)

C++

deque

STL

map

deque
Prefix

C

cin)
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3
add(prefix, buf);
1
buf
add STL
// add: add word to suffix 1ist, update prefix
void add(Prefix& prefix, const string& s)
{
if (prefix.size() == NPREF) {
statetab[prefix].push_back(s);
prefix.pop_front();
}
prefix.push_back(s);
}
map ({1
statetab[prefix] statetab
prefix
vector deque push_back
deque pop_front deque

// generate: produce output, one word per line
void generate(int nwords)
{
Prefix prefix;
int 1;
for (i = 0; i < NPREF; i++) // reset initial prefix
add(prefix, NONWORD);

for (i =0; i < nwords; i++) {
vector<string>& suf = statetab[prefix];
const string& w = suf[rand() % suf.size(Q];
if (w == NONWORD)

break;

cout << w << "\n";
prefix.pop_front(); // advance
prefix.push_back(w);

3-5 STL C++

3-6 C++ string
STL

3.7 Awk Perl

(Awk  Perl)
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Awk Perl

Awk Perl 2

# markov.awk: markov chain algorithm for 2-word prefixes
BEGIN { MAXGEN = 10000; NONWORD = "\n"; wl = w2 = NONWORD }

{ for (i =1; i <= NF; i++) { # read all words
statetab[wl,w2,++nsuffix[wl,w2]] = $i
wl = w2
w2 = $i
}
}
END {

statetab[wl,w2,++nsuffix[wl,w2]] = NONWORD # add tail
wl = w2 = NONWORD
for (i = 0; i < MAXGEN; i++) { # generate
r = int(randQ«nsuffix[wl,w2]) + 1 # nsuffix >=1
p = statetab[wl,w2,r]
if (p == NONWORD)

exit
print p
wl = w2 # advance chain
w2 =p
}
}
Awk —
BEGI N END
Awk BEGI N
Awk ( ) $1 $NF
NF
statetab[wl,w2,++nsuffix[wl,w2]] = $i
nsuf fi x nsuf fix[ wl, w2]
statetab st at et ab[ wi,
w2, 1] statetab[wl, w2, 2]
END nsuf fix
st at et ab
Perl (
) Perl
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# markov.pl: markov chain algorithm for 2-word prefixes

$MAXGEN = 10000;
$NONWORD = "\n";
$wl = $w2 = $NONWORD; # initial state
while (<>) { # read each 1ine of input
foreach (split) {
push(@{$statetab{$wl}{$w2}}, $.);
($wl, $w2) = (w2, $_); # multiple assignment
}

}
push(@{$statetab{$wl}{$w2}}, $NONWORD); # add tail

$wl = $w2 = SNONWORD;
for ($i = 0; $i < SMAXGEN; S$i++) {
$suf = $statetab{$wi}{$w2}; # array reference

$r = int(rand @$suf); # @$suf is number of elems
exit if (($t = $suf->[$r1) eq $NONWORD);
print "$t\n";
Swl, $w2) = ($w2, $t); # advance chain
1
st at et ab

push(@{$statetab{$wl}{sw2}}, $.);
st at et ab{ $w1} { $w2}

$st at et ab{ $wi} { $w2} $suf ->[ $r] r
Awk  Perl
C++ STL ( add generate)
3-7 Awk  Perl
3.8
42 685 (5238 22 482 )
( “ Blessedisthe...” ) 400

Blessed is the man of the net. Turn thee unto me, and raise me up, that I
may tell all my fears. They looked unto him, he heard. My praise shall
be blessed. Wealth and riches shall be saved. Thou hast dealt well with
thy hid treasure: they are cast into a standing water, the flint into a stand-
_ing water, and dry ground into watersprings.
10 000 250 MHz
MIPS R10000 Irix 6.4 400 MHz Pentium I 128 M

Windows NT
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250MHz ~ 400MHz
R10000  Pentium II
C 0.36 sec 0.30 sec 150
R Java 49 9.2 105
C++/STL/deque | 2.6 11.2 70
C++/STLNist 1.7 1.5 70
Awk 22 2.1 20
Perl 1.8 1.0 18
C C++ Java Irix
C C++ Sun SPARC DEC Alpha
C Perl
Windows STL deque deque
deque ( STL )
Irix ( Yhash
Windows deque
list map hash STL
STL C++
STL Java
6
3.9
Don P. Mitchell Bruce
Ellis 80 (deconstructionist)
C

Perl

Awk
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C++ Java
( )
C++
STL
STL
C++
Brooks
Awk Perl
( )
3-8 Scheme Tcl Prolog

Python Generic Java ML Haskell

Matthew Austern STL
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(Generic Programming and the STL  Addison-Wesley 1998) C++

Bjarne Stroustrup C++ (C++ Programming Language 3 Addison-
Wesley 1997) Java Ken Arnold James Gosling Java
(The Java Programming Language 2 Addison-Wesley 1998) Perl
Larry Wall Tom Christiansen Randal Schwartz Perl (Programming Perl 2
O'Rellly  1996)

1
Erich Gamma Richard Helm

Ralph Johnson John Vlissides (Design Pattern:
Elements of Reusable Object-Oriented Software Addison-Wesley 1995)

Mar kov shaney 1989 6

” A. K. Dewdney (The Magic Machine W.

H. Freeman 1990)
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——Robert Frost

4.1

(comma-separated value) csv

Csv
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, "250MHz" , "400MHZ", "Lines of"

, "R10000","Pentium II","source code"
C,0.36 sec,0.30 sec,150
Java,4.9,9.2,105

( ) Web
Web
Symbol Last Trade Change Volume
LU 2:19PM 86-1/4 | +4-1/16 | +4.94% 5,804,800
T 2:19PM | 60-11/16 | —1-3/16 | ~1.92% 2,468,000
MSFT 2:24PM | 106-9/16 +1-3/8 | +1.31% | 11,474,900

Web

csv (

)

"LU",86.25,"11/4/1998","2:19PM", +4.0625,
83.9375,86.875,83.625,5804800

"T",60.6875,"11/4/1998","2:19PM",-1.1875,
62.375,62.625,60.4375,2468000

"MSFT",106.5625,"11/4/1998","2:24PM" ,+1.375,
105.8125,107.3125,105.5625,11474900

—_— HTML

Tcl Web csv

# getquotes.tcl: stock prices for Lucent, AT&T, Microsoft

set so [socket quote.yahoo.com 80] ;# connect to server
set q "/d/quotes.csv?s=LU+T+MSFT&f=s11d1tlclohgv"

puts $so "GET $gq HTTP/1.0\r\n\r\n" ;# send request
flush $so )
puts [read $so] ;# read & print reply

& f= printf

cl

get quot es
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Ccsv
csv
csv
Ccsv
4.2
Fred Brooks
" Brooks
Ccsv
csvgetline csv
C
? char buf[200]; /* input line buffer =/
? char =field[20]; /* fields =/
?
? /= csvgetline: read and parse line, return field count =/
? /* sample input: "LU",b86.25,"11/4/1998","2:19PM",+4.0625 +/
? int csvgetline(FILE =fin)
? {
? int nfield;
? char #p, =»q;
?
? if (fgets(buf, sizeof(buf), fin) == NULL)
? return -1;
? nfield = 0;
7 for (q = buf; (p=strtok(q, ",\n\r")) != NULL; q = NULL)
? field[nfield++] = unquote(p);
? return nfield;
? }
Ccsv scanf C
strtok strtok(p, s) p
strtok
strtok

NULL

strtok
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unquot e

? /* unquote: remove Teading and trailing quote =/
? char =unquote(char =p)
? {
? if (p[0] == """) {
? if (plstrilen(p)-1] == '"’)
9 plstrien(p)-1] = '\0’;
? p++;
? }
? return p;
7.
csvgetline
? /% csvtest main: test csvgetline function =/
? int main(void)
? {
? int i, nf;
?
? while ((nf = csvgetline(stdin)) != -1)
2 for (i = 0; i < nf; i++)
? printf("field[%d] = ‘%s’\n", i, field[il);
? return 0;
? }
printf

get quotes. tcl
% getquotes.tc]l | csvtest

field[0] = ‘LU’
field[1] = ‘86.375’
field[2] = ‘11/5/1998'
field[3] = ‘1:01PM’
field[4] = *-0.125’
field[5] = ‘86’
field[6] = ‘86.375’
field[7] = ‘85.0625’
field[8] = ‘2888600’
field[0] = ‘T’
field[1] = ‘61.0625’

( HTTP )

Web
(\r)

"Ticker","Price","Change","Open","Prev Close","Day High",
"Day Low","52 Week High","52 Week Low","Dividend",
"Yield","Volume","Average Volume","P/E"

"Lu",86.313,-0.188,86.000,86.500,86.438,85.063,108.50,
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36.18,0.16,0.1,2946700,9675000,N/A
"T",61.125,0.938,60.375,60.188,61.125,60.000,68.50,

46.50,1.32,2.1,3061000,4777000,17.0
“MSFT",107.000,1.500,105.313,105.500,107.188,105.250,

119.62,59.00,N/A,N/A,7977300,16965000,51.0

y ( field) csvgetline

* csvgetline

csvgetline
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4.3

csvgetline

3
char * csvgetline(FILE *)
char * csvfield(int n)
int csvnfield(void)
csvgetline

NULL
csvgetline

0
csvfiel d(100000)

NULL C

Ccsv
csvgetline

csvfil ed(n)

(

)

csv

csvgetline

CSV n X n " yll

csvfield(-1)

csvgetline
csvnfield

)

fgets
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Wa-wb.cw 4

csv
csvgetline
( )
) (
csvgetline
csvgetline
csvfield
csvgetline
csvgetline NULL
ferror csvgeterror

FI LE

csvgetline
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char *csvgetline(FILE *f);
f
\r \n \r\n EOF
ECF NULL®
NULL
char *csvfield(int n);
0
csvgetline n
n<0 NULL
NULL

csvgetline
int csvnfield(void);

csvgetline

csvgetline

csvfield csvnfiled
csvgetline EOF
csvgetline
csv. h CSv.cC
csv. h CSv.cC
e EOF NULL" EOF( EOF
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/* CsV.

extern
extern
extern

enum {

static
static
static
static
static
static

static

l'ine

h: interface for csv library =/

char xcsvgetline(FILE =f); /+ read next input line =/
char xcsvfield(int n); /% return field n =/
int csvnfield(void); /* return number of fields =/

split static
C
NOMEM = -2 }; /% out of memory signal =/
char =1ine = NULL; /% dinput chars =/
ghar #s1ine = NULL; /+ line copy used by split =/
int maxline = 0; /* size of 1ine[] and sl1ine[] =/
char s«field = NULL; /+ field pointers =/
int maxfield = 0; /% size of field[] =/
int nfield = 0; /* number of fields in field[] =/
char fieldsep[] = ","; /x field separator chars =/
line sline
field sline
ab, “ Cdn , “ eHH f” ) 13 g, h”

Tine albt,|"lcld]{"|.|"{el"|"|F|"|+|s]|"jg]|,}{h|"

sline alb\o|" d[\O[\O| " | e f\O| " [\O]\O| " |g]|,|h[\O

field 0 1 2 3 4

csvgetline

/% csvgetline:

get one line, grow as needed =/

/% sample input: "LU",86.25,"11/4/1998","2:19PM",+4.0625 »/
char =csvgetline(FILE =fin)

{

int 1, c;
char =newl, =news;

if (line ==

)

NULL) { /* allocate on first call =/

maxline = maxfield = 1;

1ine = (char ) malloc(maxline);

sline (char =) malloc(maxline);

field (char =+) malloc(maxfieldxsizeof(field[0]));

if (line == NULL || sline == NULL || field == NULL) {
reset();
return NULL;

/% out of memory =/

}

for (i=0; (c=getc(fin))!=EOF && !endofline(fin,c); i++) {

if (i >= maxline-1) { /= grow line x/
maxline == 2; /% double current size =/
newl = (char =) realloc(line, maxline);
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news = (char =) realloc(sline, maxline);
if (newl == NULL || news == NULL) {
reset();
return NULL; /+ out of memory =/
}
Tine = newl;
sline = news;

}
Tineli] = ¢;
}
Tine[i] = '\0’;
if (split() == NOMEM) {
reset();
return NULL; /+ out of memory =/
} .
return (¢ == EOF & i == 0) ? NULL : 1ine;
}
line reall oc
2.6 sline Iline csvgetline
split field

reset

csvgetline

/* reset: set variables back to starting values =/
static void reset(void)
{
free(line); /+ free(NULL) permitted by ANSI C =/
free(sline);
free(field);
Tine = NULL;
sline = NULL;
field = NULL;
maxTine = maxfield = nfield = 0;

endof | i ne
EOF

/% endofline: check for and consume \r, \n, \r\n, or EOF x/
static int endofline(FILE =fin, int )

{
int eol;
eol = (c=="\r’ || c=="\n");
if (c == ’\r’) {
c = getc(fin);
if (c != '\n’ && c != EQF)
ungetc(c, fin); /= read too far; put c back =/
}
return eol;
}

strtok
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split
strtok

split

/= split: split 1line into fields =/
static int split(void)

{
char =p, =xnewf;
char =sepp; /# pointer to temporary separator character =/
int sepc; /+ temporary separator character =/
nfield = 0;
if (1inel0] == ’\0’)
return 0;
strcpy(sline, Tine);
p = sline;
do {-
Af (nfield >= maxfield) {
maxfield == 2; /% double current size =/
newf = (char =«) realloc(field,
maxfield = sizeof(field[0]));
if (newf == NULL)
return NOMEM;
field = newf;
}
_if (*p J— ,lll)
sepp = advquoted(++p); /* skip initial quote =/
else
sepp = p + strcspn(p, fieldsep);
sepc = sepp[0];
sepp[0] = '\0’; /% terminate field =/
field[nfield++] = p;
p = sepp + 1;
} while (sepc == ',’);
return nfield;
}
advquot ed
strcspn(p, s)
P S
advquot ed
"abc" def

Microsoft
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Exce

/#* advquoted: quoted field; return pointer to next separator =/
static char radvquoted(char =p)

{ - . ]
int 1, j;
for (i =3 =0; p[3] !'= '\0’; i++, j++) {
if (p[3] == """ & pL++j] != """) {
/% copy up to next separator or \0 =/
int k = strcspn(p+j, fieldsep);
memmove(p+i, p+j, k);
i += k;
J +=k;
break;
}
) plil = p[il;
plil = "\0’;
return p + j;
}

csvfield csvnfield

/= csvfield: return pointer to n-th field =/
char zcsvfield(int n)

{
if (n <0 |] n>= nfield)
return NULL;
return field{n];
1

/* csvnfield: return number of fields =/
int csvnfield(void)

{
}

return nfield;

( )

/% csvtest main: test CSV Tibrary =/
int main(void)

{
int 1i;
char =1ine;
while ((Tine = csvgetline(stdin)) != NULL) {
printf("line = ‘%s’\n", Tine);
for (i = 0; i < csvnfield(Q); i++)
printf("field[%d] = ‘%s’\n", i, csvfield(i));
}
return 0;
}

4-1
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4-2 (a (b)
(c) ( 9)
4-3 C
NUL L
reset
4-4 csv
printf
9
4.4 C++
C++ Ccsv C
C
C++
Csv
Csv
Csv

class Csv { // read and parse comma-separated values
// sample input: "LU",86.25,"11/4/1998","2:19PM", +4.0625

public:
Csv(istream& fin = cin, string sep = ",") :
fin(fin), fieldsep(sep) {}
int getline(string&);
string getfield(int n);
int getnfield() const { return nfield; }

private:

istream& fin;

string line;
vector<string> field;
int nfield;

string fieldsep;

int splitQ;
int endofline(char);

// input file pointer
// input line

// Ffield strings

// number of fields

// separator characters

int advplain(const string& line, string& fl1d, int);
int advquoted(const string& line, string& fld, int);

Csv

C++ string vector

C++
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Stri ng “ ” 13 ” 0
NULL Csv::getline

(/ getline: get one Tine, grow as needed
int Csv::getline(string& str)

{
char c;
for (line = ""; fin.get(c) && !endofline(c); )

Tine += c;

splitQ);
str = line;
return !fin.eof(Q);

}

+=

endof | i ne

// endofline: check for and consume \r, \n, \r\n, or EOF
int Csv::endofline(char ¢)

{
int eol;
eol = (c=="\r’ || c=="\n");
if (c == "\r") {
fin.get(c);
if ({fin.eof() & c != '\n’")
fin.putback(c); // read too far
1
return eol;
}

split

// split: split line into fields
int Csv::splitQ
{

string fld;

int i, j;

nfield = 0;

if (line.length(Q) == 0)

return 0;

if (i < 1line.length() && Tine[i] == '"")
j = advquoted(line, fld, ++i); // skip quote
e1se

advplain(line, fid, 1i);
if (nf1e1d >= field.size())
field.push_back(f1d);
else
field[nfield] = fld;
nfield++;
i=3+ 1;
} while (j < 1ine.length(Q));
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return nfield;

}
C++ strcspn split advquoted
advquot ed C++ find_first_of
s.find_first_of (fieldsep,j) S j fieldsep
for fld

// advquoted: quoted field; return index of next separator
int Csv::advquoted(const string& s, string& fl1d, int i)

{ . -
int j;
fid = "";
for (j =1; j < s.lengthQ); j++) {
i (s[31 == """ && s[++j] != """ {
int k = s.find_first_of(fieldsep, j);
if (k > s.length()) // no separator found
k = s.length(Q);
for ¢k -= j; k-- > 0; )
f1d += s[j++];
break;
1
f1d += sfj];
} .
return j;
1
find first_of advpl ain

strcspn C++

// advplain: unquoted field; return index of next separator
int Csv::advplain(const string& s, string& fld, int i)

{ n ]
int j;
j = s.find_first_of(fieldsep, i); // Took for separator
if (j > s.length()) // none found
j = s.lengthQ);
fld = string(s, i, j-i);
return j;
1

Csv::getfield

// getfield: return n-th field
string Csv::getfield(int n)
{
if (n < 0 || n >= nfield)
return "";
else

return field[n];
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// Csvtest main: test Csv class
int main{void)

{
string line;
Csv cCsv;
while (csv.getline(line) != 0) {
cout << "line = ‘" << Tine <<"’\n";
for (int i = 0; 1 < csv.getnfield(); i++)
cout << "field[" << i1 << "] = *"
<< csv.getfield(i) << "’\n";
}
return 0O;
1
C 30000 25
C++ C 0% 4 mar kov
C++ 20%
4-5 C++ operator|[] csv[i]
4-6 Java csv
4-7 C++ csv STL
4-8 C++ Csv
C
csvnew
Csv
1/0
I1/0 Fl LE*

( <stdio. h> )
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1/10 sdtin stdout

FI LE

extern FILE __10ob[_NFILE];
#define stdin (&__iob[0])
#define stdout (&__iob[1])
#define stderr (&__iob[2])

sdtin stdout

— iob ANSI C

C++ Java

(Application Program Interface) API

1/10

char c¢;

putc(c, fp);

fputc(c, fp);

fprintf(fp, "%c", c);

fwrite(&c, sizeof(char), 1, fp);

st dout

mencpy menmMmmoVv e

strtok

stderr
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4-8)

str...

fwrite

4.6

C (
C C++
str...
FI LE*
STL
C mem . .
/0 fread
read write( ) unix
( *. exe )
Web
C
( __iob)
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4
Ccsv
reset
C++ Java
Csv
C
csvgetline ( )
strcpy(csvfield(l), csvfield(2));
(
) csvgetline

csvgetline

char =p;

csvgetline(fin);
p = csvfield(1);
csvgetline(fin);
/% p could be invalid here =/

C++
Java ( int)

Java nmar kov

Java

C C++ atexit

CSv
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C++

Java

Java Java

C++

Java

( strtok C

Java

4.7

eprintf estrdup
eprintf fprintf(stderr, ...)
<stdarg. h>
vprintf C stdarg
va_start va_end 9
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#include <stdarg.h>
#include <string.h>
#include <errno.h>

/* eprintf: print error message and exit =/

void eprintf(char »fmt, ...)
{
va_list args;
fflush(stdout);
if (progname() != NULL)
fprintf(stderr, "%s: ", progname(});

va_start(args, fmt);
vfprintf(stderr, fmt, args);
va_end(args);

if (fmt[0] !'= ’\O’ && fmt[strlen(fmt)-1] == ’:')
fprintf(stderr, " %s", strerror(errno));

fprintf(stderr, "\n");

exit(2); /+ conventional value for failed execution =/

1
eprintf C strerror
( ) wepri ntf eprintf
printf
estrdup eprintf

/+* estrdup: duplicate a string, report if error =/
char xestrdup(char =s)

{
char =t;
t = (char %) malloc(strlen(s)+1);
if (t == NULL)
eprintf("estrdup(\"%.20s\") failed:", s);
strepy(t, s);
return t;
}
emal | oc mal | oc

/+ emalloc: malloc and report if error =/
void =emalloc(size_t n)

{

void =#p;

p = malloc(n);

if (p == NULL)

eprintf("malloc of %u bytes failed:", n);

return p;

}
eprintf.h

/= eprintf.h: error wrapper functions =/
extern void eprintf(char =, ...);
extern void weprintf(char =, ...);

extern char =estrdup(char =);
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extern void  xemalloc(size_t);
extern void xerealloc(void *, size_t);
extern char =progname (void) ;
extern void setprogname(char =);
set progname progname eprintf

static char =name = NULL; /= program name for messages =/

/= setprogname: set stored name of program =/
void setprogname(char =str)

{
}

/* progname: return stored name of program =/
char =progname(void)

{
}

name = estrdup(str);

return name;

int main(int argc, char =argv[])

{
setprogname("markov");
f = fopen(argv[i], "r");
if (f == NULL)
eprintf("can’t open %s:", argv[i]);
}

markov: can’t open psalm.txt: No such file or directory
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NULL
csvgetline
NULL
csvgetline
C C++ Java
( )
get char char
char EOF
| og |IEEE
NaN(* " not a number)
Perl Tcl
C++ STL
pair
( )
Unix C - K
) errno strerror

#include <stdio.h>
#include <string.h>
#include <errno.h>
#include <math.h>

/% errno main: test errno =/
int main(void)

{
double f;
errno = 0; /= clear error state =/
f = log(-1.23);
printf("%f %d %s\n", f, errno, strerror(errno));
return 0;
}

nan0x10000000 33 Domain error

errno errno 0
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Java

String fname = "someFileName";

try {
FileInputStream in = new FileInputStream(fname);
int ¢;
while ((c = in.read()) != -1)

System.out.print((char) c);

in.close();

} catch (FileNotFoundException e) {
System.err.printin(fname + " not found");

} catch (IOException e) {
System.err.printIn("IOException: " + e);
e.printStackTrace();

}
read
nul |
C++ try 1/0
| OException
C setjnmp | ongjnm
csv reset
4.8

estrdup failed
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markov: estrdup("Derrida") failed: Memory Timit reached
estrdup

/% usage: print usage message and exit =/
void usage(void)
{
fprintf(stderr, "usage: %s [-d] [-n nwords]"

" [-s seed] [files ...]J\n", progname(});
exit(2);

syntaxerrof¢ ) estrdup
fail ed(estrdup )

“  Abandon” ( ) “ control-Z"
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Frederick P. Brooks, Jr. (The Mythical Man Month  Addison-Wesley
1975 1995 )
John Lakos C++ (Large-Scale C++
Software Design  Addison-Wesley 1996) C++
David Hanson C (C Interfaces and Implementation Addison-Wesley 1997)
C
Steve McConnell (Rapid Development Microsoft Press  1996)
()
Kevin
Mullet Darrell Sano (Designing Visual Interfaces:

Communication Oriented Techniques Prentice Hall 1995) Ben Shneiderman
(Designing the User Interface: Strategies for Effective Human-
Computer Interaction 3 Addison-Wesley 1997) Alan Cooper
(About Face: The Essentials of User Interface Design IDG 1995) Harold
Thimbleby (User Interface Design  Addison-Wesley 1990)
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bug.

1889

Pall Mall 3 11
" bug"

11

(bug) “ bug”

1/0
goto
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5
52

? int n;

? scanf("%d", n);

int n;

scanf("%d", &n);

printf scanf

? intn=1;

2 double d = PI;

? printf("%d %f\n", d, n):

Sun SPARC
( )

1074340347 268156158598852001534108794260233396350\
1936585971793218047714963795307788611480564140\
0796821289594743537151163524101175474084764156\
422771408323839623430144.000000

scanf doubl e % f of
scanf printf
GNU gcc gcc printf
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x.c:9: warning: int format, double arg (arg 2)
x.c:9: warning: double format, different type arg (arg 3)

mal l oc reall oc new

for (i = 1; i < argc; i++) {

if (argv[i][0] != '-’) /= options finished */
break;

switch (argv[i]1[1]) {

case '0’: /* output filename x/
outname = argv[il;
break;

case 'f’:
from = atoi(argvlil);
break;

case 't’:
to = atoi(argv[il);
break;

R R S R )

outname = &argv[il[2];
-f123

0 case
from = atoi(&argv[ill[2]);

“ K 1997 7
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icrmp gsort

int arr[N];
gsort(arr, N, sizeof(arr[0]), icmp);

scnp

int arr[N];
gsort(arr, N, sizeof(arr[0]), scmp);

DU

dbx ( )

strcmp(Oxla2, Ox1c2) ["strcmp.s':31]

scmp(pl = 0x10001048, p2 = 0x1000105c) ["badgs.c":13]
gqst(0x10001048, 0x10001074, 0x400b20, 0x4) ["gsort.c":147]
qsort(0x10001048, Oxlc2, Ox4, 0x400b20) ["gsort.c":63]
main() ["badqs.c":45]

__istart() ["crtltinit.s":13]

strcnp strcnp

VHd WN RO

badgs.c 13
return strcmp(vl, v2);
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5.3

1024

1023

undo

3

Markov

1024
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can’t get here”

got here”

grep(grep 9

)
W Up

/+ check: test condition, print and die =/
void check(char =s)

if (varl > var2) {
printf("%s: varl %d var2 %d\n", s, varl, var2);
fflush(stdout); /+ make sure all output is out =/

abort(Q); /% signal abnormal termination =/
1
}
check C abort
check
check

check("before suspect");
/% ... suspect code ... */
check("after suspect");

check

check

C C++
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Web

( )

[Sun Dec 27 16:19:24 1998]

HTTPd: access to /usr/local/httpd/cgi-bin/test.html
failed for ml.cs.bell-Tabs.com,
reason: client denied by server (CGI non-executable)
from http://m2.cs.bell-Tabs.com/cgi-bin/test.p]l

I/0 printf

C fflush
C++ Java fflush
/0
set buf setvbuf set buf (f p, NULL) fp
(stderr cerr Systemerr)

2
3 C mar kov
y X
( 42685 22482 )
31 37 128
15 16 5 6
187 20

5000
4000 - . .
3000 - * . * .
2000 ’ .

[ o0

. L) .. ®
1000 - * * e,
. o. o o. . %, 00000000
0-4s T 9 Tt t T T et
0 10 20 30 0 10 20 30 0 10 20 30



101

WQ'W‘QW~

grep
o

int main(void)

free(NULL);

return 0;
}

RCS
54

? if (X & 1 == 0)

? while ((c == getchar()) != EOF)

? if (c ="\n")
? break;
7 for (i =0; i < n; i+4);

S shell script UNIX DOS

diff
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? ali++] = 0;

? switch () {

? case '<':

2 mode = LESS;

2 break;

? case '>’:

? mode = GREATER;

? break;

? defualt:

? mode = EQUAL;

? break;

? }

? memset(p, n, 0); /% store n 0’s in p =/
memset(p, 0, n); /% store n 0's in p =/

2

? while (scanf("%s %d", name, &value) != EOF) {
? p = newitem(name, value);

? Tistl = addfront(1listl, p);

? Tist2 = addend(1ist2, p);

? 1

? for (p = Tistl; p != NULL; p = p->next)

? printf("%s %d\n", p->name, p->value);

p



2*pUp.tom 5

Unix PC

16 32
ctype. h

i sprint
#define isprint(c) ((c) >= 040 && (c) < 0177)

while (isprint(c = getchar()))

( 40 t ) (
) getchar
#define __iscsym(c) (isalnum(c) |1 ((c) == "_"))

1994 Pentium

1/2 0.5
0.7432
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C++
( ) 0
printf
2 char =msg(int n, char =s)
?
? char buf[100];
?
? sprintf(buf, "error %d: %s\n", n, s);
b return buf;
2 }
nmsg
mal | oc static
freeall
? for (p = listp; p != NULL; p = p->next)
? free(p);
p- >next
mal | oc free
mal | oc free
5-1 mal |l oc free

mal | oc free
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5.6

strings

strings
ASClI ( zip
strings
Unix strings

strings ASCII

% strings =.exe #.d11 | grep ’mystery message’

strings M NLEN=6

/* strings: extract printable strings from stream =/
void strings(char xname, FILE =fin)

int ¢, 1i;
char buf[BUFSIZ];

do { /# once for each string =/
for (i = 0; (c = getc(fin)) != EOF; ) {
if (Yisprint(c))
break;
buf[i++] = c¢;
if (i >= BUFSIZ)
break;
1
if (i >= MINLEN) /# print if long enough =/
printf("%s:%.«s\n", name, i, buf);
} while (c != EOF);
}

printf % *s ()

do-whilet EOF
getc

(buf)

printf
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getc
printf

")
do-while
strings strings

/% strings main: find printable strings in files =/
int main(int argc, char =argv[])

{ . -
int i;
FILE »fin;
setprogname("strings™);
if (argc == 1)
eprintf("usage: strings filenames");
else {
for (i = 1; 1 < argc; i++) {
if ((fin = fopen(argv[i], "rb")) == NULL)
weprintf("can’t open %s:", argv[il);
else {
strings(argv[il, fin);
fclose(fin);
}
}
}
return O;
}
strings
strings
Windows 95

C:\> strings <strings.exe

IThis program cannot be run in DOS mode.
‘.rdata

@.data

.idata

.reloc

( ")

get char Windows
O0x1A control-Z EOF

printf
Unix
8
get char
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Unix
“rb” sdtin
( fdopen setnode C
Windows Unix Windows
5-2 strings M NLEN
strings
5-3 Vi s
ASCII \ Xhh hh strings
Vis
5-4 \ X0A Vi s Vi s
5-5 vVis
57
(
)
grep
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C C++

? i=-1;
? printf("%d\n", i >> 1);

4.0bl
4.0b2

5.4 i sprint

/* test program for isprint bug =/
int main(void)

{
int c;
while (isprint(c = getchar()) || ¢ != EOF)
printf("%c", ©);
return 0;
}

% echo 1234567890 | isprint_test
24680
%

5.8
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Steve Maguire (Writing Solid Code Microsoft Press 1993) Steve
McConnell (Code Complete Microsoft Press 1993)
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Edsger Dijkstra
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Norbert Wiener( . )

SUM Al: A50)
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6
fgets
? int 1;
9 char s[MAX];
é for (i = 0; (s[i] = getchar()) != ’\n’ & i < MAX-1; ++1i)
é s[—-%] = '\0’;
i 0 i -1
s[-1]
? for (i = 0; i < MAX-1; i++)
? if ((s[i] = getchar()) == '\n’)
? break;
? s[il = "\0’;
i
‘N0’ s[ 0]
i MAX- 1
get char EOF
? for (i = 0; i < MAX-1; i++)
? if ((s[i] = getchar(Q)) == '\n’ || s[i] == EOF)
? break;
? s[il = ’\0’;
8
E\ nl
( ) ( )
n n
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? double avg(double a[], int n)
? {
? int 1;
2 double sum;
?
? sum = 0.0;
? for (i =0; i < n; i++)
? sum += a[i];
? return sum / n;
? }
n 0 avg
avg
n 4
n 0 0

return n <= 0 ? 0.0 : sum/n;

1998 11

C C++ <assert.h> /

assert(n > 0);

Assertion failed: n > 0, file avgtest.c, line 7
Abort(crash)

avg

) avg 0

if (grade < 0 || grade > 100) /* can’t happen =/

letter = ’?’;
else if (grade >= 90)
letter = ’A’;

else
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6
( )
( fread fscanf) ( fopen)
( fprintf fwite)
fclose EOF

0
fp = fopen(outfile, "w");
while (...) /* write output to outfile =/

fprintf(fp, ...);

if (fclose(fp) == EOF) { /% any errors? =/
/* some output error occurred =/

}

o
1
=
[EnY

€Y

? int factorial(int n)

? {

? int fac;

? fac = 1;

? while (n--)

? fac »= n;

? return fac;

? }

(b)

? i=0;

? do {

? putchar(s[i++]1);

? putchar(’\n’);

? } while (s{il != °\0’);

(c) src dest
? void strcpy(char =dest, char ssrc)

e (defensive programming) programming
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6.2

B e )

~
o
=

P e B R T R )

@

(b)

int 1i;
for (i = 0; src[i] != '\0’; i++)
dest[i] = src[i];
S n t

void strncpy(char =t, char =s, int n)

while (n > 0 && =s != "\0") {

*T = %S,
t++;
S++;
n--;
}
}
if (> 1)
printf("%d is greater than %d.\n", i, j);
else

printf("%d is smaller than %d.\n", 1, i)

if (c>="A’ & c <= '2’) {
if (c <= 'L")
cout << "first half of alphabet";
else
cout << "second half of alphabet”;

1998 2000

2000
2000 1 1
ctime

Fri Dec 31 23:58:27 EST 1999\n\0

(©

ctime

January 2000
S MTu WTh F S

1
2 3 45 6 7 8
910 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31
(d)
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4 Csv
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3, 5,

/% bintest main: scaffold for testing binsearch x/
int main{void)

{
int i, key, nelem, arr[1000];
while (scanf("%d %d", &key, &nelem) != EOF) {
for (i = 0; i < nelem; i++)
arr[i] = 2«1 + 1;
printf("%d\n", binsearch(key, arr, nelem));
return 0;
}
(
) ( ) (
)
we (
) sum( )
(cnp) (diff)

freq

#include <stdio.h>
#include <ctype.h>
#include <limits.h>
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unsigned long count[UCHAR_MAX+1];

/+ freq main: display byte frequency counts =/
int main(void)

{
int c¢;
while ((c = getchar()) != EOF)
count[cl++;
for (c = 0; ¢ <= UCHAR_MAX; c++)
if (count[c] != 0)
printf("%.2x %c %lu\n",
¢, isprint(c) ? ¢ : '-', count[c]);
return 0;
1
«( )
(Profiler)
3
6-3 freq
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6.3

6-4 freq 32
( )
( )
Unix cmp diff
sort grep we sun fregq
ka
(ol d_ka) (new_ka)
Unix shell Perl

for i in ka_data.=»
do
old_ka $i >outl
new_ka $i >out2

if ! cmp -s outl out2

then
echo $i: BAD
fi
done
-S cnp
Icnmp

# loop over test data files
# run the old version
# run the new version
# compare output files

# different: print error message

cnp
cnp
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Awk

Awk (newawk) Awk

echo

# field increment test: $i++ means ($i)++, not $(i++)
echo 3 5 | newawk '{i = 1; print $i++; print $1, i}’ >outl

echo '3
4 1’ >out2 # correct answer

if ! cmp -s outl out2 # outputs are different

then ,
echo ’BAD: field increment test failed’
fi
Awk 1
try {if ($1 == 1) print "yes"; else print "no"}
1 yes
1.0 yes
1E0 yes
0.1E1  yes
10E-1 vyes
01 yes
+1 yes
10E-2 no
10 no
( try )
yes 7 yes no
Awk ( ) Awk

Awk



China=pupecom

6-5 printf
6.4
menmset (C/C++
mem
C
memset (s, c, n) S n

/+* memset: set first n bytes of s to c =/
void =memset(void =s, int ¢, size_t n)
{ ] -

size_t 1i;

char =p;

p = (char %) s;

for (i =0; i < n; i++)
plil = c;

return s;

Awk




6
32 64
menset
n 01 2 2
216 16
menset
c 0 Ox7F( 8
) 0x80 OxFF( )
( )
menset
n c
big = maximum left margin + maximum n + maximum right margin
. s0 = malloc(big)

sl = malloc(big)
for each combination of test parameters n, c, and offset:

set all of sO and s1 to known pattern

run slow memset(sO + offset, c, n)

run fast memset(sl + offset, c, n)

check return values

compare all of sO and sl byte by byte
menset

sO0 sl
n

offset = 10, 11, ..., 20
c =0, 1, Ox7F, 0x80, OxFF, 0x11223344

n=0,1, 2, 3, 4,5, 7, 8,9, 15, 16, 17,
31, 32, 33, ..., 65535, 65536, 65537
0 16 i n 2-1 20 2+1
2
menset
3500

menset
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menset
menset
OX7F c memset
menset

menmove

menset

" (tile)
6-6 menset

6-7 mem . .
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6
6-8 mat h. h sgrt sin
6-9 C Str... strcnp
mem .. strtok strcspn
6.5

Microsoft Visual C++ Version5.0
C++ STL

“xtree(114) : warning C4786: ’'std::_Tree<std::deque<std::
basic_string<char,std::char_traits<char>,std::a11ocator
<char>>,std::a11ocator<std::basic_string<char,std::

1420
allocator<char>>>>>>::iterator’ : identifier was
truncated to '255' characters in the debug information
1594 ( )
255
( ) 13
—cC -
gets
fget s(buf, sizeof(buf), stdin) scanf (* %" ,

buf )
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scanf (* %20s” , buf)

3.3
gets
? #define MAXNUM 10
?
? int main(void)
? {
? char num[MAXNUM];
?
? memset(num, 0, sizeof(num));
? printf("Type a number: ");
? gets(num);
? if (num[MAXNUM-1] != 0)
? printf("Number too big.\n");
? J* ... =/ -
? 1
10 num 0
gets
if
1998 7
1988 “ Internet "
HTML
? static char query[1024];
?
? char =read_form(void)
2 {
? int gsize;
?
? gsize = atoi(getenv("CONTENT_LENGTH"));
? fread(query, gsize, 1, stdin);
? return query;
? 1

1024 gets
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? char =p;
p = (char #) malloc(x * y * 2);

X y z mal | oc
p[ x] int 16 X y z 41
X*y*z 68921 21 3385 mal | oc 3385
1996 7
64 16
7 ASCII (
)
Steve Bourne Unix ( Bourne )
254 ‘o’
( Unix )
( )
6-10
6.6
( )

2 4 csv
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10 NULL

/% testmalloc: returns NULL after 10 calls =/
void xtestmalloc(size_t n)
static int count = 0;

if (++count > 10)
return NULL;

else
return malloc(n);

0
Ox DEADBEEF

6.7
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Don

Knuth TEX

Beta

Beta

6.8

P~
T oToT
[l g!

o
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Awk
# markov test: check that all words, pairs, triples in
# output ARGV[2] are in original input ARGV[1]
BEGIN {
while (getline <ARGV[1] > 0)
for (i = 1; i <= NF; i++) {
wd[++nw] = $i # 1input words
single[$i]++
}
for (i =1; i < nw; i++)
pair[wd[i],wd[i+1]]++
for (A =1; i < nw-1; i++)
triple[wd[i],wd[i+1],wd[i+2]]++
while (getline <ARGV[2] > 0) {
outwd[++ow] = $0 # output words
if (1($0 in single))
print "unexpected word", $0
1
for (i =1; i < ow; i++)
if (1 (Coutwd[i],outwd[i+1]).1in pair))
print "unexpected pair", outwd[i], outwd[i+1]
for (i = 1; i < ow-1; i++)
if (! (Coutwd[i],outwd[i+1],outwd[i+2]) in triple))
print "unexpected triple”,
outwd[i], outwd[i+1], outwd[i+2]
}
10000 42685 6~7
Java
abcabc..abd..
abc abd c
d freq
Java d
20 ¢ Java
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6.9
Don Knuth
(Software: Practice and Experiencel9 7 pp607~685, 1989)
“ The Errors of TEX” TEX
TEX TRIP Perl
MakeMaker TestHarness Perl
Jon Bentley (Communications of the ACM)
(Programming Pearls) (More

Programming Pearls) Addison-Wesley 1986 1988
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Internet
Internet
( )
13 ” (Spaj’n)
“ Make millionsin your sparetime” “ XXX-rated”
grep
«C )

/% isspam: test mesg for occurrence of any pat =/
int isspam(char =mesg)
{

int i;

for (i = 0; i < npat; i++)

if (strstr(mesg, pat[i]) != NULL) {
printf("spam: match for ‘%s’\n", pat[il);
return 1;
}

return 0;

1
C strstr
( ) strstr
strstr
( )
strstr

/+ simple strstr: use strchr to look for first character =/
char =strstr(const char =sl, const char %s2)

{

int n;

n = strien(s2);
for (53D {
sl = strchr(sl, s2[0]);
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if (sl == NULL)
return NULL; :
if (strncmp(sl, s2, n) == 0)
return (char %) sl;

sl++;
}
}
strchr
strcnp
strstr
strncmp
strncnp
\0
( strncnp )
strchr
\0 i sspam
strstr strchr strncnp
strstr
strstr
strstr
e X
strstr

strl en

\0

\0

30%

strstr
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7
for (i = 0; 1 < npat; i++)
if (strstr(mesg, pat[i]) != NULL)
return 1;
npat
npat strl en(mesg) * npat
for (j = 0; mesg[jl !'= ’\O’'; j++)
if (some pattern matches starting at mesg[j])
return 1;
i
mesg[j]
52 strlen(mesg) *npat/ 52
—_— S X —_—
52
i sspam
int patlen[NPAT]; /* length of pattern =/
int starting[UCHAR_MAX+1][NSTART]; /# pats starting with char =/
int nstarting[UCHAR_MAX+1]; /* number of such patterns =/
};-isspam: test mesg for occurrence of any pat =/
int isspam(char =xmesg) '
int i, j, k;
unsigned char c;
for ( = 0; (c = mesg[jI) != '\0’; j++) {
for (i = 0; i < nstartinglc]; i++) {
k = starting[c][i];
if (memcmp(mesg+j, pat[k], patlen[k]) == 0) {
printf("spam: match for ‘%¥s’\n", pat[k]);
return 1;
}
}
}
return 0;
}
starting[c][] c starting[c]
c nstarting[c] o

0 npat
0 20 pat | en[ k] strlen (pat[k])
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b
nstarting: starting: patlen: pat:
3 ['b*117[35[97
[171] 4 —t+—{ buy!']
[351] 9 ——={ big bucks |
[97]1] 14 —+—={ best pictures!
int 1;
unsigned char c;
for (i = 0; i < npat; i++) {
c = pat[i][0];
if (nstarting[c] >= NSTART)
eprintf("too many patterns (>=%d) begin ’%c’",
NSTART, ©);
starting[c][nstarting[c]++] = i;
patlen[i] = strlen(pat[i]);
}
strstr 5~10
7~15 52
strstr
7-1

i sspam
(trie)
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7
7.2
Unix time
% time slowprogram
real 7.0
user 6.2
Sys 0.1
%
“ real( )"
“ user” CPU “  system” (
)CPU
( 20% )
time
C C++ cl ock
CPU cl ock
CPU

#include <time.h>
#include <stdio.h>

éiéck_t before;
double elapsed;

before = clock();

Tong_running_function();

elapsed = clock() - before;

printf("function used %.3f seconds\n",
elapsed/CLOCKS_PER_SEQC);

CLOCKS_PER _SEC cl ock

before = clock();

for (i = 0; i < 1000; i++)
short_running_function();

elapsed = (clock()-before)/(double)i;

Java Dat e CPU
Date before = new Date();
Tong_running_function(Q);
Date after = new Date();
Tong elapsed = after.getTime() - before.getTime();

get Ti ne
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1971 Don Knuth “
Unix -p pr of
% cc -p spamtest.c -0 spamtest
% spamtest
~ % prof spamtest
217
10 000 250MHz MIPS R10 000
strstr
(217 ) (10 000) “ ”
12234768552:
13961810001:
55.847: ()
1.141:
% % i

45260 81.0% 81.0% 11314990000 9440110000 48350000  strchr
6.081 10.9% 91.9% 1520280000 1566460000 46180000  strncmp
2.592 4.6% 96.6% 648080000 854500000 2170000  strstr
1.825 3.3% 99.8% 456225559 344882213 2170435  strlen
0.088 02% 100.0% 21950000 28510000 10000  isspam
0.000 0.0% 100.0% 100025 100028 1  main
0.000 0.0% 100.0% 53677 70268 219 _memccpy
0.000 0.0% 100.0% 48888 46403 217  strepy
0.000 0.0% 100.0% 17989 19894 219 fgets
0.000 0.0% 100.0% 16798 17547 230 malloc
0.000 0.0% 100.0% 10305 10900 204  realfree
0.000 0.0% 100.0% 6293 7161 217  estrdup
0.000 0.0% 100.0% 6032 8575 231  cleanfree
0.000 0.0% 100.0% 5932 5729 1 readpat
0.000 0.0% 100.0% 5899 6339 219  getline
0.000 0.0% 100.0% 5500 5720 220 _malloc
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7
strchr strncmp( strstr )
Knuth
50%
strstr spant est 99.8%
strstr
i sspam
spant est mencnm
i sspam i sspam strstr
strlen strchr me mc mp
strncnp menc np
% %
3.524  56.9% 56.9% 880890000 1027590000 46180000 memcmp
2662 43.0% 100.0% 665550000 902920000 10000  isspam
0.001 0.0% 100.0% 140304 106043 652  strlen
0.000 0.0% 100.0% 100025 100028 1  main
strlen 652 menc mp strncnp
i sspam strchr
strchr
Awk
? for (j = i; j < MAXFLD; j++)
? clear(j);
50%
MAXFLD 200 Awk
2 3
25%
for (j = 1; j < maxfld; j++)
clear(j);
maxfld = 1i;
5
C mar kov
( 42685 22 482 ) 2
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2 16384 2
504 X 2
20 .X °
104 %
5 e
() 5] x .
14 x x
0.5 1  w o X
0.2 4
T T T T
1 10 100 1000 10000
1000
2
7-2 time cl ock get Ti nme
7-3 strchr 48 350 000 strncnp
46 180 000
7.3
spam
O(r)
O(nlogn) 2
? for (i = 0; i < strlen(s); i++)
? if (s[i] == ©)
?
S n strlen n
n
C C++



CM a'bUb.COM ,

8.1 5.9
25% strstr
strstr
)
7.1 i sspam

for (j = 0; (c = mesg[j]) !'=’\0"; j++) {
for (i = 0; i < nstarting[c]; i++) {
k = starting[c][i];
if (memcmp(mesg+j, pat[k], patlen[k]) == 0) {
printf("spam: match for ‘%s’\n", pat[k]);

return 1;
}
}
}
6.6
(nstarting[c])
for (j = 0; (c = mesg[i1) != "\0"; j++) {

n = nstarting[c];
for (i =0; 1 <n; i++) {
k = starting[c][i];
5.9 10%
starting[c]
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3%

50%

i sspam

( )

10%( ) 10%

7.4

1 sqrt

2 sqrt(dx=dx + dy=dy) + ((sqrt(dx=dx + dy=dy) > 0) ? ...)
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7
for (i = 0; i < nstarting[cl; i++) {
n = nstarting[c];
for (i =0; i <n; i++) {
C C++

sqrt (dx*dx+dy*dy)

if (dx1xdx1l+dyl=dyl < dx2xdx2+dy2«dy2)

grep

for (G =
a[il

0; 1 < 3; i+4)
= b[i] + c[i];

a[0]
a[1]
a[2]

b[0] + c[0];
b[1] + c[1];
b[2] + c[2];

for (i =
afi]

i44)

0; n;
= clil;

i< 3=
b[i] +

for (A =0; 1 < 3%n; i += 3) {

a[i+0] = b[i+0] + c[i+0];
ali+1] = b[i+1] + c[i+1];
al[i+2] = b[i+2] + c[i+2];
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Web

Internet
¥

drawchar(c);

drawchar show( | cokup(c))

if (c !'= lastc) { /= update cache =/
lastc = ¢;
lastcode = lookup(c);

show(lastcode);

mal | oc free

mal | oc

al |l oca
al | oca

C printf
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strlen(pat[i])

menset

7-4
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Wa-www

7
Inferno
)
patlen[i]
360 ( )
isdigit
float doubl e
IEEE 113 ”
sin cos
C++ Java C
menmset nmemMmove
6

menset
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nmenset
7-5 C smal | oc
mal | oc struct
smal | oc mal | oc
7.5
19
(
)
shor t i nt 2-D 16
fl oat doubl e fl oat
6 7
printf
( )scanf
C C++

/% getbits: get n bits from position p =/
/+* bits are numbered from 0 (least significant) up =/
unsigned int getbits(unsigned int x, int p, int n)

{

return (x >> (p+1-n)) & ~(~0 << n);
1

C++
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5%

mi][j] m(i,j)
(100 200 100 )
PPM
GIF 50K
GIF

GIF 500 PPM

10 GIF PPM
GIF

7.6
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C C++

250 MHz MIPS 10 000

Int Operations

il++ 8
il = i2 + 13 12
il = i2 - i3 12
il = i2 = i3 12
il = i2 / i3 114
il = i2 % i3 114
Float Operations
fli="f2 8
fl = f2 + 3 12
fl=f2 - f3 12
fl = f2 = f3 11
fl =f2 / f3 28
Double Operations
dl = d2 8
dl = d2 + d3 12
dl = d2 - d3 12
dl = d2 = d3 11
dl =d2 / d3 58
Numeric Conversions
il = f1 8
fl =11 8

Integer Vector Operations

v[i]l =1 49
viv[il]l =i 81
vivlv[ill] =1 100
Control Structures
if (G == 5) il++ 4
if (3 '= 5) il++ 12
while (i < 0) il++ 3
il = suml(i2) 57
il = sum2(i2, i3) 58
il = sum3(i2, i3, i4) 54
Input/Output
fputs(s, fp) 270
fgets(s, 9, fp) 222
fprintf(fp, "%d\n", i) 1820
fscanf(fp, "%d", &il) 2070
Malloc

free(malloc(8)) 342
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7.7

7
String Functions
strcpy(s, "0123456789") 157
il = strcmp(s, s) 176
il = strcmp(s, "al23456789") 64
String/Number Conversions
il = atoi("12345") 402
sscanf("12345", "%d", &il) 2376
sprintf(s, "%d", i) 1492
fl = atof("123.45") 4098
sscanf("123.45", "%f", &f1l) 6438
sprintf(s, "%6.2f", 123.45) 3902
mal |l oc free
Math Functions
il = rand(Q) 135
fl = log(f2) 418
fl = exp(f2) 462
fl = sin(f2) 514
fl = sqrt(f2) 112
I/0
CPU
CPU
“ 400 MHz”
200 MHz 100 MHz
7-6
7-7 C++
i ostream STL
7-8 Java
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Awk
20
10 2
6
Bob Flandrena Ken Thompson
( )
Knuth “ FORTRAN " (An Empirical Study of
FORTRAN Programs) (Software: Practice and Experience 1
2 ppl05~133 1971)
Jon Bentley (Programming Pearls
More Programming Pearls Addison-Wesley 1986 1988)
Rick Booth (Inner Loops Addison-Wesley 1997) PC

John Hennessy David Patterson
/ (Computer Organization and Design: The Hardware/Software Interface
Morgan Kaufman 1997)
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Robert Venturi
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C C++ char
8
C ANSI/ISO 1988 ISO C++
1998
Java
C C++
7 #xX[] = {"abc"};
X char
( X
)
C C++
C 1 conmpl ex
near far
C C++

C++
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C
? double sqrt();
ANSI C

double sqrt(double);
ANSI C
func(7, PI);

func func

func 3
C++
STL
C C++

sizeof(char) < sizeof(short) < sizeof(int) < sizeof(long)
sizeof(float) < sizeof(double)

char 8 short int 16 | ong
i nt

/* sizeof: display sizes of basic types =/
int main(void)

{
printf(“char %d, short %d, int %d, long %d,",
sizeof(char), sizeof(short),
sizeof(int), sizeof(long));
printf(" float %d, double %d, void+ %d\n",
sizeof(float), sizeof(double), sizeof(void %))
return 0;
}

char 1, short 2, int 4, Tong 4, float 4, double 8, void« 4
64

char 1, short 2, int 4, long 8, float 4, double 8, voids 8

PC
char 1, short 2, int 2, Tong 4, float 4, double 8, voids 2

sqrt

32
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PC
far near

sdt def. h

size t si zeof (
strlen) ( malloc)
Java byte
8 char short 16 int 32 long 64
IEEE
C C++

? n = (getchar() << 8) | getchar(};

get char

? ptrlcount] = name[++count];

count ptr

? printf("%c %c\n", getchar(), getchar());

( )
? printf("%f %s\n", Tog(-1.23), strerror(errno));
errno | og
- && ||
( )
? ( )
Java
Java C C++ C C++
char char C C++
char int get char ()
i nt
? char ¢; /= should be int =/
S ? c = getchar(Q);
char C 0 255 char 2

8 C -128 127
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EOF (EOF stdio.h -1)
6.1
char s[i]==ECF
? int i;
? char s[MAX];
’ for (i = 0; i < MAX-1; i++)
? if ((s[i] = getchar()) == '\n’ || s[i] == EOF)
? break;
? s[i]l = "\0’;
get char EOF s[i] 255( OxFF -1 unsi gned
char ) char ECF 255
char EOF
OxFF EOF
char get char i nt
ECF

int ¢, 1i;
char s[MAX];

for (i = 0; i < MAX-1; i++) {
if ((c = getchar()) == '\n’ || ¢ == EOF)

break;
s[i]l = c;
}
_s[i] = "\o’;
Java unsi gned 16 char
>> (
) ( 0) c
C++ Java >> >>>
short int 1ong
struct X {
char ¢;
int i;
1;
i 2 4 8 i nt
n n doubl e
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struct X

si zeof (char) +si zeof (i nt)

afi++] = 0;
C = *p++;
*#S++ = =t++;

char EOF

C++

(Unix Plan9 Windows)

8.2

C++ i ostream Java

sizeof (st r uctX)

si zeof

java.io

C++

c

stdio
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8

ANSI C strdup
strdup
stdio.h C ANSI C C++
#if #ifdef
? #ifdef _OLD_C
? extern int fread(Q);
? extern int fwrite(Q);
? #else
? # if defined(__STDC_.) || defined(__cplusplus)
? extern size_t fread(voidx, size_t, size_t, FILEx);
? extern size_t fwrite(const voidx, size_t, size_t, FILEx);
? # else /= not __STDC__ || __cplusplus =/
? extern size_t freadQ);
? extern size_t fwrite(Q;
? # endif /+ else not __STDC__ || __cplusplus =/
? #endif
ANSI C strdup
weprintf wprintf

stdio. h

? /+ some versions of stdio use wprintf so define it away: =/
? #define wprintf stdio_wprintf
? #include <stdio.h>
? #undef wprintf
? /% code using our wprintf() follows... =/
wpr i nt f stdi o_wprintf

wpri nt f
wprint f
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wprint f
#i f def
weprintf
ANSI C
6 si gnal POSIX 19 Unix 32
ANSI
POSI X Microsoft
Windows API
8.3
stdlib.h
? #if defined (STDC_HEADERS) || defined (_LIBC)
? #include <std1ib.h>
? #else
? extern void =malloc(unsigned int);
? extern void =realloc(void =, unsigned int);
? #endif
stdlib
mal | oc real |l oc
free unsi gnedint size t( mal |l oc realloc )

STDC_HEADERS _LIBC
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#i f def

mall oc realloc free ANSI C

#i f def

? #ifdef NATIVE
? char =astring = "convert ASCII to native character set";
? #else
? #ifdef MAC
? char =astring = "convert to Mac textfile format";
? #else
? #ifdef DOS )
? char =astring = "convert to DOS textfile format";
? #else
? char =astring = "convert to Unix textfile format";
? #endif /x ?D0S =/
? #endif /= ?MAC =/
? #endif /= ?NATIVE =/
#endi f #endi f
#i f def

char =astring = "convert to local text format™;

( #ifdef )

#ifndef DISKSYS
for (i = 1; i <= msg->dbgmsg.msg_total; i++)
#endif
#ifdef DISKSYS
i = dbgmsgno;
if (i <= msg->dbgmsg.msg_total)
#endif
{

if (msg->dbgmsg.msg_total == i)
#ifndef DISKSYS
break; /+ no more messages to wait for =/
about 30 more lines, with further conditional compilation
#endif
}

L S T JHC S S ST S S
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#i f def
? #ifdef DEBUG
? printf(...);
? #endif
enum { DEBUG = 0 };
if (DEBUG) {
printf(...);
}
DEBUG 0
#i f def #i f def

#ifdef notdef /+ undefined symbol x/

#end%%'

#if O
‘#end%%'
#i f def
#i f def
#i f def
#i f def
#i f def
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8

#ifdef _MAC

printf("This is Macintosh\r");
#else

This will give a syntax error on other systems
#endif

(
make
#i f def
8-1
const int DEBUG = 0;
/* or enum { DEBUG = 0 }; =/
/% or final boolean DEBUG = false; =/
if (DEBUG) {
}
8.4
Sam Unix Windows
Sam
uni x. c Unix
wi ndows. ¢ Windows
Sam
C
Sam

X Window Sam )
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Java
Java

8.5

grep

%!PS-Adobe-2.0

uuencode
MIME

uudecode
9

Unix

cma-m%

OpenGL Tcl/Tk Java

110
Java
Java (
Awk Perl
PostScript
Macintosh bi nhex Unix
PC ‘Ar? ‘‘'n’
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(CR)
(LF)
PC
( CRLF “ curliff” )
PC
HTTP CRLF
CRLF
) \r ( Unix )
8-2
8.6
8
( 16 )
( )
4 0x11223344
0x44332211

1122 (33|44

/% byteorder: display bytes of a long x/
int main(void)

{

un
un
in
/%
/*
/*

X

P
fo

signed long x;

signed char =p;

ti;

11 22 33 44 => big-endian =/

44 33 22 11 => little-endian =/

X = 0x1122334455667788UL; for 64-bit long */

0x11223344UL;

(unsigned char =) &x;

r (i =0; i < sizeof(long); i++)
printf("%x ", =p++);

(

PC
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printf("\n");
return 0;

}

32
11 22 33 44

44 33 22 11
PDP-11  (

22 11 44 33
64 long

fwrite(&x, sizeof(x), 1, stdout);
i nt( short 1ong)

unsigned short x;
fwrite(&x, sizeof(x), 1, stdout);

unsigned short x;
fread(&x, sizeof(x), 1, stdin);

X X 0x1000
0x0010

short x;

fread(&x, sizeof(x), 1, stdin);

#ifdef BIG_ENDIAN

/% swap bytes x/

x = ((X&XFF) << 8) | ((x>>8) & OxFF);
#endif

Lo w2 w0 @ e

shor t

unsigned short x;
putchar(x >> 8); /# write high-order byte =z/
putchar(x & 0xFF); /# write Tow-order byte =/
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8
" unsigned short x;
X = getchar() << 8; /+# read high-order byte z/
x |= getchar() & OxFF; /x read low-order byte =/
1/0
X Window

X Window

Plan 9 ( )

1/0
Java C C++ Java
Serializable

C C++
#i f def 8
( CRLF
)
printf scanf
o
1/10

FILE =fin;
fin = fopen(binary_file, "rb");
¢ = getc(fin);

‘b’ Unix Windows
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control-Z ( 032 1A)
( 5 strings )
\r
8.7
( ) Unix
echo
% echo hello, world
hello, world
%
echo shel |
echo printf
% echo "hello\nworld’
hello
world
%
shell
echo
% echo $PATH
echo
( DOS Windows ) echo
printf(str) printf("%s",str)
str
echo
echo
Unix sum
% sum file
;2313 2 file

% copy file to other machine

% telnet othermachine
$

$ sum file

52313 2 file

$
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sum

8.8

% sum file

52313 2 file

%

% copy file to machine 2
% copy file to machine 3
% telnet machine2

$

$ sum file

eaa0d468 713 file
§ telnet machine3

>

> sum file

62992 1 file

>

sum

sum

sum
sum
sum

sum

ASCII
24
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ASCII ASCII ctype. h

if (isalpha(c)) ...

a z
i sal pha
ASCII Ox7F 7 )
Latin-1 ASCII
80 FF E7 Cc
boy ASCII( Latin-1) 62 6F 79 gar GCon
Latin-1 67 61 72 E7 6F 6E
ASCII 128
80 FF
8
16
Unicode
Unicode 1SO 10646 16 16

O0FF Latin-1 gar Con 16 00670061

0072 OOE7 O006F O0O06E 0401 O4FF
3000 Unicode
Unicode Unicode Internet
Java Unicode Plan 9

Inferno Unicode Microsoft Windows

Unicode Windows ASCII

Unicode
Unicode Unicode
Unicode
UTF-8 16 1 2 3
ASCII 00 7F UTF-8
UTF-8 ASCII 80 7FF
800 garCon UTF-8 67

61 72 C3 A7 6F 6E Unicode E7 C UTF-8 C3 A7

UTF-8 ASCII

Unicode UTF-8 3



167

Wa-m.cm

8
Markov
ASCII
C C++ 16
Unicode
UTF-8 C
mm/dd/yy

8.9
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Brian Kernighan Dennis Ritchie C
(The C Programming Language Prentice Hall 1988)
Sam Harbison Guy Steele C (C: A Reference Manual
Prentice Hall 1994) 4
C C++ 1SO( ) Java James
Gosling Bill Joy Guy Steele Java (Java Language Specification Addison
Wesley 1996)
Rich Stevens Unix © (Advanced Programming in the Unix Evironment
Addison Wesley 1992) Unix Unix
POSI X ( Portable Operating System Interface) Unix
/O |[EEE

“ K 1726 Jonathan Swift Danny Cohen
(On holy wars and a pleafor peace |EEE Computer 1981 10 )

Plan 9
#i f def Unicode Sam
“ sam” (The Text Editor sam) (Software Practice
and Experience) 17 11 pp813~845 Unicode
Rob Pike Ken Thompson “ Hello World or Kal hmer akosne or
" (Proceedings of the Winter 1993 USENIX Conference 1993 USENIX
1993 pp43~50 ) 16 Unicode UTF-8
Plan 9 Sam
Inferno Java Plan 9
(Limbo)
Unicode
Inferno (The Inferno Operating System) Sean
Dorward Rob Pike David Leo Presotto Dennis M. Ritchie Howard W. Trickey Philip
Winterbottom (Bell Labs Technical Journal) 2 1
1997
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9.1

Visual Basic

printf
printf("%d %6.2f %-10.10s\n", i, f, s);
%

Giles Lytton Strachey

JavaScript

printf

C++

shell

HTML

PostScript

Java
printf

i ostream Java
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java.io
printf
% ouP IR 4
C C++
8
8 16 32
ANSI C 8 char 16 short 32 long
2 1 4
0x01 cnt, cnt, val data; | data, | data, | data,

0x02 cnt, cnt, dwl, dwl, dwl, dwl, dw2, dw2, dw2, dw2,

int pack_typel(unsigned char =buf, unsigned short count,
unsigned char val, unsigned long data)

{

unsigned char xbp;

bp = buf;

*bp++ = 0x01;

=bp++ = count >> 8;

=bp++ = count;

=bp++ = val;

#bp++ = data >> 24;

»bp++ = data >> 16;

xbp++ = data >> 8;

+#bp++ = data;

return bp - buf;
}
( short 1long )

printf
c 8 16
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| 32 ( )
cscl

pack(buf, "csc1", 0x01l, count, val, data);

printf %
pack buf
typedef
typedef unsigned char uchar;
typedef unsigned short ushort;
typedef unsigned long ulong;
sprintf strcpy pack

#include <stdarg.h>

/% pack: pack binary items into buf, return length =/
int pack(uchar =buf, char =fmt, ...)
{

va_list args;

char =p;

uchar =bp;

ushort s;

ulong 1;

bp = buf;

va_start(args, fmt);

for (p = fmt; =p !'= '\0'; p++) {

switch (xp) {

case 'c’: /* char =/
*bp++ = va_arg(args, int);
break;

case ’'s’: /% short =/

s = va_arg(args, int);
*bp++ = s >> 8;

xbp++ = s;
break;
case '1’: /% long =/
1 = va_arg(args, ulong);
*bp++ = 1 >> 24;
#bp++ = 1 >> 16;
*bp++ = 1 >> 8;
=bp++ = 1;
break;
default: /+ illegal type character =/
va_end(args);
return -1;
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va_end(args);
return bp - buf;

}
pack stdarg. h 4 eprintf
va_arg va_arg va_|ist
va_start va_arg ( va_arg
) va_end ‘c’ ‘s’
char short i nt char short
C i nt
pack

/* pack_typel: pack format 1 packet =/
int pack_typel(uchar =buf, ushort count, uchar val, ulong data)

{
}

return pack(buf, "cscl", 0x01, count, val, data);

unpack

/% unpack: unpack packed items from buf, return length x/
int unpack(uchar =buf, char «fmt, ...)

va_list args;
char =#p;

uchar =bp, =pc;
ushort =ps;
ulong =pl;

bp = buf;
va_start(args, fmt);
for (p = fmt; =p != '\0’; p++) {
switch (xp) {
case ’'c’: /% char =/
pc = va_arg(args, uchars);
*pC = *bp++;

break;
case ’'s’: /% short =/
ps = va_arg{args, ushortx);
#ps = #bp++ << 8;
#ps |= xbp++;
break;
case '1’: /* long «/

pl = va_arg(args, ulongx);

#pl1 = =bp++ << 24;

=pl1 |= =bp++ << 16;

#pl |= «bp++ << 8;

*pl |= xbp++;

break; _
default: /= i1legal type character =/

va_end(args);

return -1;

}

va_end(args);
return bp - buf;
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9
scanf unpack
ANSI C
short | ong
pack 32 | ong
32
unpack

/% unpack_type2: unpack and process type 2 packet =/
int unpack_type2(int n, uchar +buf)
{

uchar c;

ushort count;

ulong dwl, dw2;

if (unpack(buf, "cs11", &c, &count, &dwl, &dw2) != n)
return -1;

assert(c == 0x02);

return process_type2(count, dwl, dw2);

unpack_type2 2

while ((n = readpacket(network, buf, BUFSIZ)) > 0) {
switch (buf[0]1) {
default:
eprintf("bad packet type Ox%x", buf[0]);
break;
case 1:
unpack_typel(n, buf);
break;
case 2:
unpack_type2(n, buf);
break;

int (xunpackfn[])(int, uchar %) = {
unpack_type0,
unpack_typel,
unpack_type2,

1

/* receive: read packets from network, process them =/
void receive(int network)
{

uchar type, buf[BUFSIZ];

int n;
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while ((n = readpacket(network, buf, BUFSIZ)) > 0) {

type = buf[0];

if (type >= NELEMS(unpackfn))
eprintf("bad packet type Ox%x", type);

if ((xunpackfn[typel) (n, buf) < 0)
eprintf("protocol error, type %x length %d",

type, n);
}
}
9-1 pack unpack short
| ong
-1 32 long 64 1ong
9-2 pack unpack
9-3 C C++ C++ pack
unpack receive C++
9-4 printf
9-5 Java Deci mal For mat
##,##0.00
12345.67 12,345.67 A4
_0.40( ) Deci mal For mat
9.2

pack unpack

Unix
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9
( )
C:\> del =.exe
.exe”
2
abc
(metacharacter) Unix
N $ /\X
X x$ X ~x$ X ~$
“© X.y xay X2y Xy
xaby NS
[] [0123456789]
[0-9]
*
+ ? \
\ * \\ \
grep
grep
grep
Regexp

% grep Regexp =.java
% grep 'class.=xRegexp’ =x.java
Bob

% grep 'AFrom:.x bob@’ mail/+

% grep '.' x.c++ | wc
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( ) grep

grep
regex regexp grep

grep mE o

/= match: search for regexp anywhere in text =/
int match(char =regexp, char =text)

{
if (regexp[0] == ’A’)
return matchhere(regexp+l, text);
do { /* must look even if string is empty =/
if (matchhere(regexp, text))
return 1;
} while (xtext++ != '\0’);
return 0;
}
N

mat chher e
do-while ( $
ok 0 )
mat chher e
mat chher e

/* matchhere: search for regexp at beginning of text =/
int matchhere(char xregexp, char =text)

{

if (regexp[0] == ’\0’)
return 1;

if (regexp[l] == ’=')
return matchstar(regexp[0], regexp+2, text);

if (regexp[0] == ’$’ && regexp[1] == '\0’)
return stext == ’\0’;

if («text!="\0" && (regexp[0]=="."' || regexp[0]===+text))
return matchhere(regexp+l, text+1);

return 0;
$

mat chhere
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[+ m
int

{

mat ch

mat chst ar ( X)

atchstar: search for cxregexp at beginning of text =/
matchstar(int ¢, char =regexp, char =text)

do { /+ a = matches zero or more instances =/
if (matchhere(regexp, text))
return 1;
} while (xtext != ’\0’ && (xtext++ == ¢ || c == "."));
return 0;
do-while X* 0
grep

/% grep main: search for regexp in files =/

int

{

grep

main(int argc, char =argv[])

int i, nmatch;
FILE =¥f;

setprogname(“grep");
if (argc < 2)
eprintf("usage: grep regexp [file ...]1");
nmatch = 0;
if (argc == 2) {
if (grep(argv[1l], stdin, NULL))
nmatch++;
} else {
for (i = 2; i < argc; i++) {
f = fopen(argv[il, "r");
if (f == NULL) {
weprintf("can’t open %s:", argviil);
continue;

} .

if (grep(argv[1l], f, argc>3 ? argv[i] : NULL) > 0)
nmatch++;

fclose(f);

}
}

return nmatch == 0;

Unix
1 2( eprintf)
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grep mat ch

/* grep: search for regexp in file #/
int grep(char xregexp, FILE »f, char xname)

int n, nmatch;
char buf[BUFSIZ];

nmatch = 0;
while (fgets(buf, sizeof buf, f) != NULL) {
n = strien(buf);
if (n > 0 && buf[n-1] == '\n")
buf[n-1] = '\0’;
if (match(regexp, buf)) {
nmatch++;
if (name != NULL)
printf("%s:", name);
printf("%s\n", buf);
}
}

return nmatch;

% grep herpolhode =.=x
grep

grep

grep

% strings markov.exe | grep ’'DOS mode’

% grep grammer chapters.txt

grep
mat ch grep
( )
“ aaaaa” ax
a mat ch
mat chst ar
mat chst ar

/% matchstar: leftmost Tongest search for cxregexp =/
int matchstar(int c, char =regexp, char =text)
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9
{
char =t;
for (t = text; #t != '\0’ && (¢t ==c || € == ".7); t++)
do {J /% % matches zero or more =/
if (matchhere(regexp, t))
return 1;
} while (t-- > text);
return 0;
}
grep
grep
grep
ara*a*ar*a*b
aaaaaaaaac Unix
grep egrep
mat ch [a-zA-Z]
( )
(abc def)
9-6 mat ch strstr
9-7 mat chher e
9-8 grep -V -
-n
9-9 mat ch +( ) ?(0 ) a+bb?
a b
9-10 NS *
mat ch
mat ch
9-11 mat ch
[a-z]
[~0-9]
9-12 mat ch mat chst ar
mat ch gres grep
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% gres 'homoiousian’ 'homoousian’ mission.stmt

9-13 match grep Unicode UTF-8 UTF-8
Unicode ASCI|
UTF-8
9-14
9.3
grep
Perl
Awk
3 Awk
$1 ISNF NF
Awk
Awk
# split.awk: split input into one word per Tine
{ for (i = 1; i <= NF; i++) print $i }
fnt

60
# fmt.awk: format into 60-character lines

/./ { for (i = 1; i <= NF; i++) addword($i) } # nonblank 1ine
/A$/ { printline(}; print "" } . # blank line
END { printline() }

function addword(w) {
if (length(line) + 1 + length(w) > 60)
printline()
if (length(line) == 0)
Tine = w
else
Tine = line

w

}

function printline() {
if (length(line) > 0) {
print line
Tine = ""
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9
fm 3 Markov
Unix egn egn
% pi over 2 TEX
\pi\over 2
Awk
Awk
Perl  Tcl
Tcl r egsub(regular expression substitution )
4
URL http://( )
/ i ndex (
[] Tcl $x X

# geturl.tcl: retrieve document from URL
# input has form [http://]abc.def.com[/whatever...]

regsub "http://" $argv "" argv ;# remove http:// if present
regsub "/" $argv " " argv ;# replace leading / with blank

set so [socket [lindex $argv 0] 80] ;# make network connection
set q "/[lindex $argv 11"

puts $so "GET $q HTTP/1.0\n\n" ;# send request

flush $so
while {[gets $so line] >= 0 && $Tine != ""} {} ;# skip header
puts [read $so] ;# read and print entire reply
< > HTML
Perl Perl
HTML
# unhtml.pl: delete HTML tags
while (<>) { # collect all input into single string
$str .= $_; # by concatenating input lines
1

$str =~ s/<[A>]=>//0; # delete <...>

$str =~ s/&nbsp;/ /9; # replace &nbsp; by blank
$str =~ s/\s+/\n/g; # compress white space
print $str;

Perl
$str =~ s/regexp/repl/g
str regexp ( ) repl



182 Chinaspubat

\'s ( ) \n
“ gnbsp;” HTML 2

# web: retrieve web page and format its text, ignoring HTML
geturl.tcl $1 | unhtml.pl | fmt.awk

Tcl Perl  Awk

Tcl Perl  Awk
9.4
printf
" Awk  Perl
( )
( )
(parser)
yacc bison ( )

( ) C C++
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a = max(b, c/2);
( )
a max
b /
[ 2

2
)
typedef struct Symbol Symbol;
typedef struct Tree Tree;
struct Symbol {

int value;

char *name;
};
struct Tree {

int op; /* operation code »/

int value; /* value if number =2/

Symbo1 =xsymbol; /* Symbol entry if variable =/

};

Tree =left;
Tree #right;

/% eval: version 1: evaluate tree expression =x/
int eval(Tree =t)

{

int left, right;

switch (t->op) {
case NUMBER:
return t->value;
case VARIABLE:
return t->symbol->value;
case ADD:
return eval(t->left) + eval(t->right);
case DIVIDE:
Teft = eval(t->Teft);
right = eval(t->right);
if (right == 0)
eprintf("divide %d by zero™, left);
return left / right;
case MAX:
Teft = eval (t->Teft);
right = eval(t->right);
return left>right ? left : right;
case ASSIGN:
t->left->symbol->value = eval (t->right);
return t->left->symbol->value;
[x ... %/
1

Awk
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pack wunpack

/+ addop: return sum of two tree expressions =/
int addop(Tree =t)
{

}

return eval(t->left) + eval(t->right);

enum { /=« operation codes, Tree.op */
NUMBER,
VARIABLE,
ADD,
DIVIDE,
J¥ .. =/
};

/% optab: operator function table =/
int (xoptab[])(Tree #) = {

pushop, /% NUMBER =/
pushsymop, /* VARIABLE =/
addop, /% ADD =/
divop, /% DIVIDE =/
[* ... %/

b

/% eval: version 2: evaluate tree from operator table =/
int eval(Tree =t)

{
}

return (xoptab[t->op])(t);

eval

typedef union Code Code;
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union Code {

Yoid (xop) (void); /= function if operator =/
int value; /% value if number =/
) Symbo1l =xsymbol; /% Symbol entry if variable =/
gener ate code
generate —
—_— code

/% generate: generate instructions by walking tree =/
int generate(int codep, Tree =t)

{
switch (t->op) {
case NUMBER:
code[codep++].0op = pushop;
code[codep++].value = t->value;
return codep;
case VARIABLE:
code[codep++].0op = pushsymop;
code[codep++] .symbol = t->symbol;
return codep;
case ADD:
codep = generate(codep, t->left);
codep = generate(codep, t->right);
code[codep++].0op = addop;
return codep;
case DIVIDE:
codep = generate(codep, t->left);
codep = generate(codep, t->right);
code[codep++].0op = divop;
return codep;
case MAX:
Jx ... %/
}
}
a= max(b, c/2)
pushsymop
b
pushsymop
d
pushop
2
divop
maxop
storesymop
a

Code code[NCODE];

int stack[NSTACK];

int stackp;

int pc; /+ program counter =/

{* eval: version 3: evaluate expression from generated code =/
int eval(Tree =t)
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pc = generate(0, t);
code[pc].op = NULL;

stackp = 0;

pc = 0;

while (code[pc].op != NULL)
(xcode[pc++].0p)O);

return stack[0];

/= pushop: push number; value is next word in code stream =/
void pushop(void)

stack[stackp++] = code[pc++].value;

}

/# divop: compute ratio of two expressions =/
void divop(void)

s

int left, right;

right = stack[--stackp];
Teft = stack[--stackp];
if (right == 0)
eprintf("divide %d by zero\n", left);
stack[stackp++] = Teft / right;

1
0 di vop gener at e
goto pc
pc
code
1000 addop 1001 pushop
gener ate
Java Java
(VM)
9.5
generate
« )

HTML HTML
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JavaScript Perl C
)
PostScript
57 000 PostScript
C C “
" ( Modula-3 C++)
C [
C -
Visual Basic Visual Basic
“ (wizard)”
C C++

Plan 9

/% errors.h: standard error messages =/

enum {
Eperm, /* Permissiom denied =/
Eio, /* I/0 error =/
Efile, /+* File does not exist x/
Emem, /% Memory 1imit reached =/
Espace, /% Out of file space =/
Egreg /+= It’s all Greg’s fault =/
};

/+* machine-generated; do not edit. =/

char =errs[] = {
"Permission denied", /+ Eperm =/
"I/0 error", /= Eio =/
"File does not exist", /+ Efile =/
"Memory 1imit reached", /+ Emem =/
"Out of file space", /+ Espace =/
"It’s all Greg’s fault", /= Egreg =/
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enum

Perl
# enum.pl: generate error strings from enum+comments

print "/= machine-generated; do not edit. =/\n\n";
print "char =errs[] = {\n";

while (<) {

chop; # remove newline

if (/A\s=(E[a-20-9]+),?/) { # first word is E...
$name = $1; # save name
s/.x\/\x =//; # remove up to /=
s/ #\«\///; # remove =/

print "\t\"$_\", /= $name =/\n";

}
}
print "};\n";
e
Andy Koenig C++
111 ( )
int fO {}

/// warning.= non-void function .s should return a value

void g() {return 1;}
/// error.x void function may not return a value

C++

% CC x.c
"x.c", 1ine 1: error(321): void function may not return a value

shell Awk

PostScript PostScript
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% 90
(bounding box)

%%PageBoundingBox: 126 307 492 768
%%Pages: 14

%%DocumentFonts: Helvetica Times-Italic Times-Roman
LucidaSans-Typewriter

Java | ** *x [

(literate programming)

9-15

9.6

C/C++

#define LOOP(CODE) {
t0 = clock();
for (i = 0; i < n; i++) { CODE; }
printf("%7d ", clock() - t0);

PPl

LOOP(f1
LOOP(f1
LOOP(f1

f2)
f2 + f3)
f2 - £3)

Bart Locanthi
bitblt rasterop

Locanthi
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9-16 7-7 C++
9-17 7-8 Java Java
( )
Java
9.7
“ K (Just In
Time) JT
max(b, c/2)
c 2 b
di vop
2 0
0

max( 3+ 3, 4/ 2)

int matchchar(int literal, char =text)

{
}

return xtext == literal;

literal CoX]
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9

int matchx{(char =text)
{

return =text == 'x’;
}
1967 Ken Thompson 1BM7094

7094

Code code[NCODE];
int stack[NSTACK];
int stackp;
int pc; /+ program counter x/

féée *T;

t = parse();

pc = generate(0, t);

code[pc]l.op = NULL;

stackp = 0;

pc = 0;

while (code[pc].op != NULL)

(xcode[pc++].0p) O;
return stack[0];
code
char | ong

int

typedef int Code;
Code code[NCODE];
int codep;

int stack[NSTACK];
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int stackp;
Tree =*t;
void (*fn)(void);:
int pc;
t = parse(Q);
pc = generate(0, t);

genreturn{pc); /* denerate.function return sequence #/
stackp = 0;

flushcaches(); /% synchronize memory with processor =/
fn = (void(x)(void)) code; /* cast array to ptr to func =/
(=fn) Q; /% call function =/

return stack[0];

’generate genreturn eval
fl ushcaches

CPU
fl ushcaches

(voi d(*) (void)) code (Cast)©

code
/+ emit: append instruction to code stream =/
void emit(Code inst)
{

code[codep++] = inst;
}
popr eg
pushreg
addop
( ADDI NST) (

SHIFT )

/+ addop: generate ADD instruction =/
void addop(void)

{
Code 1inst;
popreg(2); /% pop stack into register 2 =/
popreg(1l); /% pop stack into register 1 =/

inst = ADDINST << INSTSHIFT;

© cast _
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inst |= (R1) << OP1SHIFT;
inst |= (R2) << OP2SHIFT;

emit(inst); /% emit ADD R1, R2 =/
pushreg(2); /# push val of register 2 onto stack =/
1
addop
gener ate
CPU
grep
(
)
C++
9-18 max(3*3, 4/2)
9-19
Brian Kernighan Rob Pike Unix (The Unix Programming
Environment Prentice Hall 1984) Unix
8 yacc
Don Knuth TEX: (TEX: The Program Addison-Wesley 1986)
13 000 “ ”
Pascal
Chris Fraser David Hanson C

(A Retargetable C Compiler: Design and Implementation Addison-Wesley 1995) ANSI C

Java Tim Lindholm Frank Yellin Java (The Java Virtual
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Machine Specification 2 Addison-Wesley 1999)

Ken Thompson ( )
(Regular Expression Search Algorithm Communications of The ACM 11 6
pp419~422 1968) Jeffrey E. F. Friedl (Mastering Regular Expression
O’ Reilly 1997)
Rob Pike Bart Locanthi John Reiser Blit /

(Hardware/Software Tradeoffs for Bitmap Graphics on the Blit Software-Practice and
Experience 15 2 ppl31~152 1985 1 )
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——René Descartes

else-if
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Samuel Taylor Coleridge
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