WQW‘MN

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)



China=pubicom

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
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\'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]



CM a'PUboCOM

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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