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Abst ract

The get hostbyname() function retrieves information about hosts that
is stored in databases accessed sequentially or randomy. In many
cases these databases are inplenented by the Domain Nanme System
(DNS) as documented in RFC 1034 and RFC 1035.

This note details the syntax rules wused by gethostbynane() to
differenti ate between a host nane and an |1 Pv4 nunber. This note DOES
NOT provide any detail on the syntax rules used by gethostbynane to
support | Pv6 nunmbers as docunented in RFC 1886.

This note reviews the gethostbynane() function found in source code
gethostent.c (APPENDI X A) and gethnmadr.c (APPENDI X B) copyright ©
1985, 1988 by the Regents of the University of California.

CGeneral Infornmation

Queries carried out by gethostbynane() use a conbination of any or
all of the name server nanmed (DNS), a broken out Iline from
/etc/hosts, and the Network Information Service (NS or YP)
dependi ng upon the contents of the order line in /etc/host.conf. The
default action is to query the named (DNS), followed by /etc/hosts.

The gethostbyname() function shall return an entry (structure of
type hostent) containing addresses of address famly AF_INET for the
host name. The name argunent of gethostbynane() shall be a node nane
or an I Pv4 nuneric address string in standard dot notati on.

If name is an IPv4 nuneric address no lookup is performed and
get host bynanme() sinply copies nane into the h_nane field and its
struct in_addr equivalent into the h_addr_list[0] field of the
returned hostent structure.

If nane is not an IPv4 nuneric address string and is an alias for a
valid host name, then gethostbyname() shall return information about
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the host nanme to which the alias refers, and nane shall be included
in the list of aliases returned.

If name doesn't end in a dot and the environment variable
HOSTALI ASES is set, the alias file pointed to by HOSTALI ASES wil |
first be searched for nane. The current domain and its parents are
searched unl ess nane ends in a dot.

Synt ax Rul es

The get hostbyname() function uses both gethostent.c (APPENDI X A) and
gethnmadr.c (APPENDI X B). The gethostent.c is used to read the
/etc/hosts file and gethnmadr.c is used for DNS | ookups.

The order in which gethostent.c or gethnmadr.c depends on the
contents of the order line in /etc/host.conf. The default action is
to query the DNS, followed by /etc/hosts.

The source code gethnmadr.c uses a very elegant approach to test if
a string (STRING is a domain nanme “NAME’ or an |[|Pv4 nunber
“NUBVER’. gethnmadr.c disallows a {STRING consisting only of
digits/dots, unless the {STRING ends in a dot.

An all numeric {STRING wthout a dot at the end will be treated as
a NUMBER and gethnmadr.c will fake a hostent as if it had actually
done a | ookup. 1In any other case {STRING is considered a NAME
The | ogical steps used to test a {STRING are:
For every character {CHAR} in string {STRI NG
IF {CHAR} IS NOT the LAST character in {STRI NG,
AND {CHAR} IS NOT a digit [0-9],
AND {CHAR} IS NOT a dot '.',
THEN we are done {STRING is a NAME.
IF {CHAR} is the LAST character in {STRI NG
AND {CHAR} IS a dot '.'
THEN {STRING is a NAME
ELSE {STRING is a NUMBER

These steps have been docunmented in figure 1 as a flow chart to
provide a visual reference of the syntax rules.
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Figure 1. Fl ow Chart — get host byname()
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Copyright (c) 1985, 1988 Regents of the University of California.
Al rights reserved.

Redi stribution and use in source and binary forns are pernmtted
provided that: (1) source distributions retain this entire copyright
noti ce and comment, and (2) distributions including binaries display
the foll owi ng acknow edgenent: " This product includes software
devel oped by the University of California, Berkeley and its contributors''
in the docunentation or other materials provided with the distribution
and in all advertising materials mentioning features or use of this
software. Neither the name of the University nor the names of its
contributors may be used to endorse or pronote products derived
fromthis software wi thout specific prior witten perm ssion.
TH S SOFTWARE | S PROVIDED ""AS | S'' AND W THOUT ANY EXPRESS OR
I MPLI ED WARRANTI ES, | NCLUDI NG W THOUT LI M TATI ON, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.

/

L I N

#i f defined(LI BC_SCCS) && !defined(lint)
static char sccsid[] = "@#)gethostnamadr.c 6.41 (Berkel ey) 6/1/90";
#endif /* LIBC SCCS and not lint */

/* Prefix the functions defined here with underscores to distinguish them
* fromthe newer replacenments in the resolver library.

*/
#defi ne set hostent _set host ent
#def i ne endhost ent _endhost ent
#def i ne get host ent _get host ent

#def i ne get host bynane _get host bynane
#def i ne get host byaddr _get host byaddr

#ifdef _MN X

#i ncl ude <sys/types. h>
#i ncl ude <ctype. h>

#i ncl ude <errno. h>

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <net/hton. h>

#i ncl ude <net/gen/ naneser. h>
#i ncl ude <net/gen/ netdb. h>
#i ncl ude <net/gen/in. h>

#i ncl ude <net/gen/inet.h>
#i ncl ude <net/gen/resolv. h>
#i ncl ude <net/gen/socket. h>
#el se

#i ncl ude <sys/param h>

#i ncl ude <sys/socket. h>

#i ncl ude <netinet/in.h>

#i ncl ude <ctype. h>

#i ncl ude <netdb. h>

#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <arpa/inet. h>

#i ncl ude <ar pa/ naneser. h>
#i ncl ude <resol v. h>

#endif /* I_MNX */

#def i ne MAXALI ASES 35
#def i ne MAXADDRS 35

#ifdef _MN X

typedef u32_t u_l ong;
typedef ul6_t u_short;
typedef u8_t u_char;

#define bcnp  nentnp
#endif /* _MN X */

c
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static struct hostent host;
static char *host_al i ases[ MAXALI ASES] ;
stati c char hostbuf [ BUFSI Z+1] ;
static FILE *hostf = NULL;
static u_l ong host addr[ ( MAXADDRS+si zeof (u_l ong)-1)/si zeof (u_l ong)];
static char *host_addrs[2];
c

static int stayopen = O;
#i fndef _M N X

char *strpbrk();

#endif /* I_MNX */

voi d
set host ent (f)
int f;
if (hostf == NULL)
hostf = fopen(_PATH HOSTS, "r" );
el se
rewi nd(hostf);
stayopen | = f;
}
voi d

endhost ent ()

if (hostf && !stayopen) {
(void) fclose(hostf);
hostf = NULL;

}

struct hostent *
get hostent ()

char *p;
regi ster char *cp, **q;

if (hostf == NULL && (hostf = fopen(_PATH HOSTS, "r" )) == NULL)
return (NULL);
agai n:
if ((p = fgets(hostbuf, BUFSIZ, hostf)) == NULL)
return (NULL);
if (*p=="#)
got o agai n;
= strpbrk(p, "#\n");
(cp == NULL)
got o agai n;
p="\0";
= strpbrk(p, " \t");
(cp == NULL)
got o agai n;
*cp++ = '\0';
/* TH' S STUFF IS | NTERNET SPECI FI C */
#if BSD >= 43 || defined(h_addr) /* newstyle hostent structure */
host. h_addr _|ist = host_addrs;

cp
if

*C
cp
if

#endi f
host. h_addr = (char *) hostaddr;
*((u_long *)host.h_addr) = inet_addr(p);
host. h_l ength = sizeof (u_long);
host. h_addrtype = AF_| NET;
while (*cp =="' ' || *cp == "\t")
cp++;
host. h_name = cp;
q = host.h_aliases = host_ali ases;
cp = strpbrk(cp, " \t");
if (cp !'= NULL)
*cp++ = '\ 0';
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while (cp & *cp) {
if (xcp==" "' || *cp == "\t') {
cp++;
conti nue;

}
if (g < &host_aliases[ MAXALI ASES - 1])

*qt++ = cp;
cp = strpbrk(cp, " \t");
if (cp !'= NULL)
*cp++ = '\ 0';
}
*q = NULL;

return (&host);
}

struct hostent *
get host bynane( nane)

char *nane;
{

regi ster struct hostent *p;
regi ster char **cp;

set host ent (0);
while (p = gethostent()) {
if (strcasecnp(p->h_nane, nane) == 0)
br eak;
for (cp = p->h_aliases; *cp != 0; cp++)
if (strcasecnmp(*cp, name) == 0)
goto found;

f ound:
endhostent () ;
return (p);

}

struct hostent *

get host byaddr (addr, |en, type)
const char *addr;
int len, type;

{

regi ster struct hostent *p;

set hostent (0);

while (p = gethostent())

if (p->h_addrtype == type && ! bcnp(p->h_addr, addr, len))
br eak;

endhostent ();

return (p);
}
Sour ce: Andrew S. Tannenbaum & Al bert S. Whodhul |, “Operating Systens Design

get hostent. c

and | npl enentati on, Second Edition,” Prentice Hall, 1987.
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Copyright (c) 1985, 1988 Regents of the University of California
Al rights reserved

Redi stribution and use in source and binary forns are pernmtted
provided that: (1) source distributions retain this entire copyright
noti ce and comment, and (2) distributions including binaries display
the foll owi ng acknow edgenent: " This product includes software
devel oped by the University of California, Berkeley and its contributors'
in the docunentation or other materials provided with the distribution
and in all advertising materials mentioning features or use of this
software. Neither the name of the University nor the names of its
contributors may be used to endorse or pronote products derived
fromthis software without specific prior witten perm ssion
TH S SOFTWARE | S PROVIDED ""AS | S'' AND W THOUT ANY EXPRESS OR
I MPLI ED WARRANTI ES, | NCLUDI NG W THOUT LI M TATI ON, THE | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE.
/

L I N

#i f defined(LI BC_SCCS) && !defined(lint)
static char sccsid[] = "@#)gethostnamadr.c 6.41 (Berkel ey) 6/1/90"
#endif /* LIBC SCCS and not lint */

#ifdef _MN X

#i ncl ude <sys/types. h>
#i ncl ude <ctype. h>

#i ncl ude <errno. h>

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <net/hton. h>

#i ncl ude <net/gen/ naneser. h>
#i ncl ude <net/gen/ netdb. h>
#i ncl ude <net/gen/in. h>

#i ncl ude <net/gen/inet.h>
#i ncl ude <net/gen/resolv. h>
#i ncl ude <net/gen/socket. h>
#el se

#i ncl ude <sys/param h>

#i ncl ude <sys/socket. h>

#i ncl ude <netinet/in.h>

#i ncl ude <ctype. h>

#i ncl ude <netdb. h>

#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <arpa/inet. h>

#i ncl ude <ar pa/ naneser. h>
#i ncl ude <resol v. h>

#endi f /* AMOEABA */

#def i ne MAXALI ASES 35
#def i ne MAXADDRS 35

static char *h_addr_ptrs[ MAXADDRS + 1];

#ifdef _MN X
struct in_addr

{
i paddr _t s_addr

b

typedef u32_t u_long
typedef ul6_t u_short;
typedef u8_t u_char
uni on querybuf;

extern int dn_ski pname _ARGS(( const u_char *conp_dn, const u_char *eom))

#define getshort _getshort

static struct hostent *getanswer _ARGS(( uni on querybuf *answer, int anslen
int iquery ))
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#defi ne bcnp nentnp
#defi ne bcopy(s, d, |) nencpy(d, s, |)
#endif /* _MN X */

static struct hostent host;

static char *host_al i ases[ MAXALI ASES] ;
stati c char hostbuf [ BUFSI Z+1] ;

static struct in_addr host_addr;

#i fndef _M N X
char *strpbrk();
#endif /* I_MNX */

#if PACKETSZ > 1024

#def i ne MAXPACKET PACKETSZ
#el se

#def i ne MAXPACKET 1024
#endi f

typedef uni on quer ybuf
{

dns_hdr_t hdr;
u_char buf [ MAXPACKET] ;
} querybuf _t;

typedef union align {
long al;
char ac;

} align_t;

static struct hostent *

get answer (answer, anslen, iquery)
querybuf _t *answer;
int anslen;
int iquery;

regi ster dns_hdr_t *hp;
regi ster u_char *cp;
register int n;

u_char *eom

char *bp, **ap;

int type, class, buflen, ancount, gdcount;

int haveanswer, getclass = C_ANY;
char **hap;

eom = answer - >buf + ansl en;
/*

* find first satisfactory answer
*/

hp = &answer - >hdr;

ancount = ntohs(hp->dh_ancount);
gdcount = ntohs(hp->dh_qgdcount);
bp = host buf;

bufl en = si zeof (host buf);

cp = answer->buf + sizeof (dns_hdr_t);
if (gdcount) {

if (iquery) {

April

if ((n = dn_expand((u_char *)answer->buf,
cp, (u_char *)bp, buflen)) < 0) {

h_errno = NO _RECOVERY;
return ((struct hostent *) NULL);

}

cp += n + QFl XEDSZ;

host. h_name = bp;

n = strlen(bp) + 1;

bp += n;

buflen -= n;

} else
cp += dn_ski pnanme(cp, eom + QFI XEDSZ;

28, 2005
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whil e (--qdcount > 0)
cp += dn_ski pnanme(cp, eom + QFI XEDSZ;
} else if (iquery) {
if (hp->dh_flagl & DHF_AA)
h_errno = HOST_NOT_FOUND;
el se
h_errno = TRY_AGAI N,
return ((struct hostent *) NULL);

ap = host_ali ases;
*ap = NULL;
host. h_al i ases = host_al i ases;
hap = h_addr_ptrs;
*hap = NULL;
#if BSD >= 43 || defined(h_addr) /* newstyle hostent structure */
host. h_addr_|ist = h_addr_ptrs;
#endi f
haveanswer = 0;
while (--ancount >= 0 && cp < eom) {
if ((n = dn_expand((u_char *)answer->buf, eom cp, (u_char *)bp,
buflen)) < 0)
br eak;
cp += n;
type = getshort(cp);
cp += sizeof (u_short);
class = getshort(cp);
cp += sizeof (u_short) + sizeof(u_long);
n = getshort(cp);
cp += sizeof (u_short);
if (type == T_CNAME)
cp += n;
if (ap >= &host_al i ases[ MAXALI ASES- 1])
conti nue;
“ap++ = bp;
n = strlen(bp) + 1;
bp += n;
buflen -= n;
conti nue;

}
if (iquery & type == T_PTR) {
if ((n = dn_expand((u8_t *)answer->buf, eom
cp, (u8_t *)bp, buflen)) < 0) {
cp += n;
conti nue;
}
cp += n;
host. h_name = bp;
return(&host);

}
if (iquery || type '=T.A {
#i f def DEBUG
if (_res.options & RES DEBUG
printf("unexpected answer type %, size %\ n",

type, n);
#endi f

cp += n;
conti nue;

if (haveanswer) {
if (n!=host.h_length) {
cp += n;
conti nue;
if (class != getclass) {
cp += n;
conti nue;

} else {
host. h_length = n;
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getcl ass = cl ass;
host. h_addrtype = (class == C_IN) ? AF_INET : AF_UNSPEC
if (liquery) {

host. h_nanme = bp;

bp += strlen(bp) + 1;

}

bp += (size_t)(sizeof(align_t) -
((u_long)bp % sizeof (align_t)));

if (bp + n >= &hostbuf[sizeof (hostbuf)]) {
#i f def DEBUG
if (_res.options & RES DEBUG
printf("size (%) too big\n", n);
#endi f
br eak;
}
bcopy(cp, *hap++ = bp, n);
bp +=n;
cp += n;
haveanswer ++;

if (haveanswer) {
*ap = NULL;
#if BSD >= 43 || defined(h_addr) /* newstyle hostent structure */
*hap = NULL;
#el se
host. h_addr = h_addr_ptrs[0];
#endi f
return (&host);
} else {
h_errno = TRY_AGAI N,
return ((struct hostent *) NULL);

}

struct hostent *
get host bynane( nane)

char *nane;
{

quer ybuf _t buf;
regi ster char *cp;
int n;

/*
* di sal |l ow nanmes consisting only of digits/dots, unless
* they end in a dot.
*/
if (isdigit(name[0]))
for (cp = nane;; ++cp) {

if (t*cp) {
if (*--cp==".")
br eak;
/*
* All-nuneric, no dot at the end.
* Fake up a hostent as if we'd actually
* done a | ookup. Wiat if someone types
* 255.255. 255. 255? The test below wil |
* succeed spuriously... ???
*/
if ((host_addr.s_addr = inet_addr(name)) == -1) {

h_errno = HOST_NOT_FOUND;
return((struct hostent *) NULL);

host. h_name = nane;

host. h_al i ases = host_al i ases;
host _al i ases[ 0] NULL;

host. h_addrtype = AF_| NET;
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host. h_l ength = sizeof (u_l ong);
h_addr_ptrs[0] = (char *)&host_addr;
h_addr_ptrs[1] = (char *)O0;

#if BSD >= 43 || defined(h_addr) /* newstyle hostent structure */
host. h_addr_|list = h_addr_ptrs;

#el se
host. h_addr = h_addr_ptrs[0];
#endi f
return (&host);
}
if (lisdigit(*cp) & *cp !="'.")
br eak;

}

if ((n =res_search(name, CIN, T_A buf.buf, sizeof(buf))) < 0) {
#i f def DEBUG
if (_res.options & RES DEBUG
printf("res_search failed\n");
#endi f
return ((struct hostent *) NULL);

return (getanswer(&uf, n, 0));

}

struct hostent *

get host byaddr (addr, |en, type)
const char *addr;
int len, type;

int n;

quer ybuf _t buf;

regi ster struct hostent *hp;
char gbuf [ MAXDNAME] ;

if (type !'= AF_INET)
return ((struct hostent *) NULL);
(void)sprintf(gbuf, "%u. %.%. %.in-addr.arpa"”,
((unsi gned) addr[ 3] & Oxff),
((unsi gned)addr[2] & Oxff),
((unsi gned) addr[1] & Oxff),
((unsi gned)addr[0] & Oxff));
n = res_query(gbuf, CIN T PTR (u8_t *)&buf, sizeof(buf));
if (n<0) {
#i f def DEBUG
if (_res.options & RES DEBUG
printf("res_query failed\n");
#endi f
return ((struct hostent *) NULL);

= getanswer (&uf, n, 1);
(hp == NULL)
return ((struct hostent *) NULL);

hp->h_addrtype = type;

hp->h_l ength = |l en;

h_addr_ptrs[0] = (char *)&host_addr;

h_addr_ptrs[1] = (char *)O0;

host _addr = *(struct in_addr *)addr;
#if BSD < 43 && !defined(h_addr) /* newstyle hostent structure */

hp->h_addr = h_addr_ptrs[0];

}
hp
if

#endi f
return(hp);
}
Sour ce: Andrew S. Tannenbaum & Al bert S. Whodhull, “Operating Systens Design

and | npl enentati on, Second Edition,” Prentice Hall, 1987.
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