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

obvious. (end)
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“ 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()
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{

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



Chinaspub.com

(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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