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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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