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555-566 i p_dooptions ICMP type | CMP_PARAMPROB
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719-724 SSRR LSRR forward
ip_forward 2 1
553 1ot tp_input.c

554 ip_dooptions (m)
555 struct mbuf *m;

556 {

557 struct ip *ip = mtod(m, struct ip *);

558 u_char *cp;

559 struct ip_timestamp *ipt;

560 struct in_ifaddr *ia;

561 int opt, optlen, cnt, off, code, ICMP_PARAMPROB, forward = 0;
562 struct in_addr *sin, dst;

563 n_time ntime;

564 dst = ip->ip_dst;

565 cp = (u_char *) (ip + 1);:

566 cnt = (ip->ip_hl << 2) - sizeof(struct ip);
567 for (; cnt > 0; cnt -= optlen, cp += optlen)
568 opt = cp[IPOPT_OPTVAL];

569 if (opt == IPOPT_EOL)

570 break;

571 if (opt == IPOPT_NOP)

572 optlen = 1;

573 else {

574 optlen = cp[IPOPT OLEN];

575 if (optlen <= 0 || optlen > cnt)

576 code = &cp[IPOPT_OLEN] - (u_char *) ip;
577 goto bad;

578 }

579 }

580 switch (opt) {

581 default:

582 break;

719 }

720 if (forward) {

721 ip_forward(m, 1);

722 return (1);

723 }

724 return (0);

725 bad:

726 ip->ip_len -= ip->ip_hl << 2; /* XXX icmp_error adds in hdr length */
727 icmp_error (m, type, code, 0, 0);

728 ipstat.ips_badoptions++;

729 return (1);

730 }

9-8 ip_dooptions
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i p_dooptions 1 0
i pintr
(i pf orwar di ng 1)
RFC 1122
RFC 1127 [Braden 1989c]
3.
725-730 switch i p_dooptions bad
IP icnp_error icnp_error
i p_dooptions 1 i pintr
Net/3
9.5
P
40 3 ( 4
9 (3 4x9 39)
9-9 9-10
type | len |offset address 1 address 2 address n
7 4 (offset = 4) (offset = 8) (offset = 4n)
1 1 1 -
4 4 4
9-9 n <9
ip_input.c
647 case IPOPT_RR:
648 if ((off = cp[IPOPT_OFFSET]) < IPOPT_MINOFF) {
649 code = &cp[IPOPT_OFFSET] - (u_char *) ip;
650 goto bad;
651 }
652 /*
653 * If no space remains, ignore.
654 */
655 off--; /* 0 origin */
656 if (off > optlen - sizeof(struct in_addr))
657 break;
658 becopy((caddr_t) (&ip->ip_dst), (caddr_t) & ipaddr.sin_addr,
659 sizeof (ipaddr.sin_addr)});
660 /*
661 * locate outgoing interface; if we’'re the destination,
662 * use the incoming interface (should be same) .
663 */
664 if ((ia = (INA) ifa_ifwithaddr((SA) & ipaddr)) == 0 &&
665 (ia = ip_rtaddr(ipaddr.sin_addr)) == 0) {
666 type = ICMP_UNREACH;
667 code = ICMP_UNREACH_HOST;

9-10 i p_doopt i ons
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668 goto bad;
669 }
670 bcopy((caddr_t) & (IA_SIN(ia)->sin_addr),
671 (caddr_t) (cp + off), sizeof(struct in_addr));
672 cp [IPOPT_OFFSET] += sizeof(struct in_addr);
k; .
673 breal ip_input.c
9-10 ()
647-657 i p_dooptions ICMP
code bad ( 9-8)
ICMP code
658-673 i p_dst ( )
i p_rtaddr
i p_rtaddr ICMP
1 73
i p_rtaddr
i p_rtaddr IP
i n_i faddr 9-11
— ip_input.c
735 struct in_ifaddr *
736 ip_rtaddr (dst)
737 struct in_addr dst;
738 {
739 struct sockaddr_in *sin;
740 sin = (struct sockaddr_in *) &ipforward_rt.ro_dst;
741 if (ipforward_rt.ro_rt == ]| dst.s_addr != sin->sin_addr.s_addr) {
742 if (ipforward_rt.ro_rt) {
743 RTFREE (ipforward_rt.ro_rt);
744 ipforward_rt.ro_rt = 0;
745 }
746 sin->sin_family = AF_INET;
747 sin->sin_len = sizeof(*sin);
748 sin->sin_addr = dst;
749 rtalloc(&ipforward_rt);
750 }
751 if (ipforward rt.ro_rt == 0)
752 return ((struct in_ifaddr *) 0);
753 return ((struct in_ifaddr *) ipforward_rt.ro_rt->rt_ifa);
754 } L.
ip_input.c
9-11 i p_rtaddr
1. IP

735-741 i p_rtaddr dest
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IP
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9-14

=83 T ip_input.c
584 * Source routing with record.
585 * Find interface with current destination address.
586 * If none on this machine then drop if strictly routed,
587 * or do nothing if loosely routed.
588 * Record interface address and bring up next address
589 * component. If strictly routed make sure next
590 * address is on directly accessible net.
591 */
592 case IPOPT LSRR:
593 case IPOPT_SSRR:
594 if ((off = cp[IPOPT OFFSET]) < IPOPT_MINOFF) {
595 code = &cp[IPOPT_OFFSET] - (u_char *) ip;
596 goto bad;
597 }
598 ipaddr.sin_addr = ip->ip_dst;
599 ia = (struct in_ifaddr *) :
600 ifa_ifwithaddr ((struct sockaddr *) &ipaddr);
601 if (ia == 0) {
602 if (opt == IPOPT_SSRR) {
603 type = ICMP_UNREACH;
604 code = ICMP_UNREACH_SRCFAIL;
605 goto bad;
606 }
607 /*
608 * Loose routing, and not at next destination
609 * yet; nothing to do except forward.
610 */
611 break;
612 }
613 off--; /* 0 origin */
614 if (off > optlen - sizeof(struct in_addr)) {
615 /*
616 * End of source route. Should be for us.
617 */
618 save_rte(cp, ip->ip_src);
619 break;
620 }
621 /*
622 * locate outgoing interface
623 */
624 bcopy ( (caddr_t) (cp + off), (caddr_t) & ipaddr.sin_addr,
625 sizeof (ipaddr.sin_addr));
626 if (opt == IPOPT_SSRR) {

627 #define INA struct in_ifaddr *
628 #define SA struct sockaddr *
629 if ((ia = (INA) ifa_ifwithdstaddr((SA) & ipaddr)) == 0)

9-15 i p_doopt i ons LSRR SSRR
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630 ia = (INA) ifa_ifwithnet((SA) & ipaddr);
631 } else
632 ia = ip_rtaddr (ipaddr.sin_addr);
633 if (ia == 0) {
634 type = ICMP_UNREACH;
635 code = ICMP_UNREACH_SRCFAIL;
636 goto bad;
637 }
638 ip->ip_dst = ipaddr.sin_addr; ,
639 bcopy((caddr_t) & (IA_SIN(ia)->sin_addr),
640 (caddr_t) (cp + off), sizeof(struct in_addr));
641 cp [IPOPT_OFFSET] += sizeof(struct in_addr);
642 /*
643 * Let ip_intr’s mcast routing check handle mcast pkts
644 */
645 forward = !IN_MULTICAST (ntohl(ip->ip_dst.s_addr));
646 break; ..
ip_input.c
9-15 ()
583-612 4 (1 POPT_M NOFF) Net/3 ICMP
code
(I POPT_SSRR)
(I POPT_LSRR) IP
1.
613-620 of f 1P i p_dst
of f
save_rte ip_srcrt i p_nhops( 9-18)
ip_srcrt i p_input.c
2.
621-637 i p_dst of f set
ifa ifwithdst ifa_ ifwithnet
( ) ( )
i p_rtaddr( 9-11)
ICMP
638-644 i p_dooptions ip_dst of f
1P
3.
645-646 f orward 1

ipintr

14
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1

8.5

9.6.1 save rte

RFC 1122
9-18 save_rte
9-16 ip_srcrt

- - ip_i .
57 int ip_nhops = 0; p_imput.c
58 static struct ip_srert {
59 struct in_addr dst; /* final destination */
60 char nop; /* one NOP to align */
61 char srcopt [IPOPT_OFFSET + 1]; /* OPTVAL, OLEN and OFFSET */
62 struct in_addr route[MAX_IPOPTLEN / sizeof (struct in_addr)1;

63 } ip_srcrt;

ip_input.c
9-16 ipsrert
Route
Struct in_addr route[( MAX_| POPTLEN - 3)/sizeof (struct in_addr)];
9-26 9-27
57-63 ip_srcrt , ip_srcrt
ip_srcrt save_rte ip_srcrt i p_srcroute
9-17
ip_dooptions '
4
_]P <::EEE§_rte ip_srcroute
ip_nhops:
P_J D,
ip_srcrt:
9-17
ip_input.c
759 void pP-np
760 save_rte(option, dst)
761 u_char *option;
762 struct in_addr dst;
763 {
764 unsigned olen;
765 olen = option[IPOPT_OLEN];
766 if (olen > sizeof(ip_srcrt) - (1 + sizeof(dst)))
767 return;
768 beopy ((caddr_t) option, (caddr_t) ip_srcrt.srcopt, olen);
769 ip_nhops = (olen - IPOPT_OFFSET - 1) / sizeof(struct in_addr);
770 ip_srcrt.dst = dst;
771 } .
ip_input.c

9-18 save rte
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759-771 i p_dooptions save_rte
option dst ip_src (
9-12 HS) ip_srcrt save_rte
ip_srcrt (40 )
save_rte i p_srcrt i p_nhops
dst
9.6.2 ip_srcroute
ICMP
i p_srcroute 9-19
ip_input.c

777 struct mbuf *
778 ip_srcroute()

779 {
780
781

782
783
784
785
786

struct in_addr *p, *q;
struct mbuf *m;

if (ip_nhops == 0)

return ((struct mbuf *) 0);
m = m_get (M_DONTWAIT, MT_ SOOPTS);
if (m == 0) )

return ((struct mbuf *) 0);

787 #define OPTSIZ (sizeof (ip_srcrt.nop) + sizeof (ip_srcrt.srcopt))

788
789
790

791
792
793
794
795

796
797
798
799
800
801
802
803
804

/* length is (nhops+l)*sizeof (addr) + sizeof (nop + srcrt header) */
m->m_len = ip_nhops * sizeof (struct in_addr) + sizeof (struct in_addr) +

OPTSIZ;
/*
* First save first hop for return route
*
D i &ip_srcrt.routel[ip_nhops - 1];
*{mtod(m, struct in_addr *)) = *p--;
/*
* Copy option fields and padding (nop) to mbuf.
*/

ip_srcrt.nop = IPOPT_NOP;
ip_srcrt.srcopt [IPOPT_OFFSET] = IPOPT_MINOFF;
beopy ((caddr_t) & ip_srcrt.nop,
mtod(m, caddr_t) + sizeof(struct in addr), OPTSIZ);
g = (struct in_addr *) (mtod(m, caddr_ t) +
sizeof (struct in_addr) + OPTSIZ);

805 #undef OPTSIZ

806
807
808
809
810
811
812
813
814

/*
* Record return path as an IP source route,
* reversing the path (pointers are now aligned).
*/
while (p >= ip_srcrt.route) ({
*q++ = *p--;
}
/*
* Last hop goes to final destination.

9-19 ip_srcroute
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815 */
816 *g = ip_srcrt.dst;
817 return (m);
818 }
9-19 ( )
777-783 ip_srcroute i p_srcrt i poption
( 9-26) ip_nhops O
i p_srcroute
8-13 i pintr ip_nhops
i p_srcroute
ipintr IP
(TCP UDP)
784-786 i p_nhops O ip_srcroute mbuf m | en
(OPTSI 2)
p i p_srcroute mbuf
NOP (
mbuf
805-818 \While IP mbuf
save_rte i p_srcrt.dst
mbuf 9-20 9-12
ip. nhops: 3 nop (IPOPT_NOP)
] srcopt [0] (IPOPT_SSRR)
4 srcopt [1] (option-length)
{— srcopt [2] (option-offset)
ip_srert:| HS |1 12;1520 Ay B, G,
dst route[0] route[l] route[2] route[3-9]

m| G 112;154 B, Ay HS | $$:]
- —

9-20 ip.srcroute ip_srcrt

9.7

uTC 32 bit
uTC( ) 15

ip_input.c
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Net/3 9-22 i p_timestanp
114-133 ip ( 810 #ifs 9-21
ipt_flg
ipt_flg
IPOOPT_TS_TSONLY 0
IPOPT_TS_TSANDADDR 1
2
IPOPT_TS_PRESPEC 3
4-15
9-21 ipt_flg
— ip.h
114 struct ip_timestamp {
115 u_char ipt_code; /* IPOPT_TS */
116 u_char ipt_len; /* size of structure (variable) */
117 u_char ipt_ptr; /* index of current entry */
118 #if BYTE_ORDER == LITTLE_ENDIAN -
119 u_char ipt_flg:4, /* flags, see below */
120 ipt_oflw:4; /* overflow counter */
121 #endif
122 #if BYTE_ORDER == BIG_ENDIAN
123 u_char ipt_oflw:4, /* overflow counter */
124 ipt_f£flg:4; /* flags, see below */
125 #endif
126 ‘union ipt_timestamp {
127 n_long ipt_time[l];
128 struct ipt_ta {
129 struct in_addr ipt_addr;
130 n_long ipt_time;
131 } ipt_talll;
132 } ipt_timestamp;
133 }; .
ip.h
9-22 ip_tinestanp
ipt_flg 3
9-23
oflw
{- flg
odelen erl o time[l] time(2] time[n-2] time[n-1} time([n)
68 p (otr =4) (ptr =8) (ptr=4n-8) | (ptr=4n-4) | (ptr=4n)
ode1en tr 1 tall].addr | ta[l].time taln] .addr | ta[n].time
68 p (otr =4) (ptr =8) (ptr=8n4) | (otr=8n)
ode1en erl |3 tafl].addr | ta[l].time taln].addr | ta[n].time
68 P (otr =4) (ptr =8) (ptr=8n—4) | (otr=8n)
1 1 1 - 4 4 4 4
9-23 ipt_)
IP 40 9 (ipt_flg 0 4
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(ipt_flg 1 3) 9-24

674-684 5 ( ) i p_dooptions
ICMP of lw
oflw 1 16( 4 bit ) ICMP
ip_input.c
674 case IPOPT_TS:
675 code = ¢cp - (u_char *) ip;
676 ipt = (struct ip_timestamp *) cp;
677 if (ipt->ipt_len < 5)
678 goto bad;
679 if (ipt->ipt_ptr > ipt->ipt_len - sizeof(long)) {
680 if (++ipt->ipt_oflw == 0)
681 goto bad;
682 break;
683 }
684 sin = (struct in_addr *) (cp + ipt->ipt_ptr - 1);
685 switch (ipt->ipt_f1lg) {
686 case IPOPT_TS_TSONLY:
687 break;
688 case IPOPT_TS_TSANDADDR: .
689 if (ipt->ipt_ptr + sizeof(n_time) +
690 sizeof (struct in_addr) > ipt->ipt_len)
691 goto bad;
692 ipaddr.sin_addr = dst;
693 ia = (INA) ifaof_ifpforaddr((SA) & ipaddr,
694 m->m_pkthdr.rcvif) ;
695 if (ia == 0)
696 continue;
697 beopy ((caddr_t) & IA_SIN(ia)->sin_addr,
698 (caddr_t) sin, sizeof(struct in_addr));
699 ipt->ipt_ptr += sizeof(struct in_addr);
700 break;
701 case IPOPT_TS_PRESPEC:
702 if (ipt->ipt_ptr + sizeof(n_time) +
703 sizeof (struct in_addr) > ipt->ipt_len)
704 goto bad;
705 beopy((caddr_t) sin, (caddr_t) & ipaddr.sin_addr,
706 sizeof (struct in_addr));
707 if (ifa_ifwithaddr((SA) & ipaddr) == 0)
708 continue;
709 ipt->ipt_ptr += sizeof (struct in_addr);
710 break;
711 default:
712 goto bad;
713 }
714 ntime = iptime();
715 beopy ((caddr_t) & ntime, (caddr_t) cp + ipt->ipt_ptr - 1,
716 sizeof (n_time));
717 ipt->ipt_ptr += sizeof (n_time);
718
719 L.
ip_input.c

9-24 i p_doopt i ons
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1
685-687 ipt_flg O (I POPT_TS_TSONLY) swi tch

2.
688-700 ipt_flg 1 (1 POPT_TS_TSANDADDR)

( ) Net/3 IP
i p_dooptions i faof _ifpforaddr (
) (I NA

SA 9-15 )

3.
701-710 ipt flg 3(IPOPT_TS _PRESPEC) ifa_ifwthaddr

continue ip_dooptions

switch
4,
711-713 default ipt_flg bad
714-719 switch i ptinme uTC
i p_dooptions
i ptinme
9-25 i ptinme

458 n_time ip_icmp.c

459 iptime()

460 {

461 struct timeval atv;

462 u_long t;

463 microtime (&atv); .

464 t = (atv.tv_sec % (24 * 60 * 60)) * 1000 + atv.tv_usec / 1000;

465 return (htonl(t));

466 } .

ip_icmp.c
9-25 iptine
458-466 mcrotime UTC1970 1 1 timeval
atv
1 74
9.8 ip_insertoptions
8.6 i p_out put i p_forward
ip_forward i p_out put
i p_insertoptions( 8-22 i p_out put )

i p_forward



China=pubecom -

i p_insertoptions i poption 9-26
92 struct ipoption { ip_var.h
93 struct in_addr ipopt_dst; /* first-hop dst if source routed */
94 char ipopt_list [MAX_ IPOPTLEN] ; /* options proper */
95 };
ip_varh -
9-26 i poption
92-95 i popt _dst
i popt _Ii st 40(MAX_| POPTLEN)
i popt _dst 0
ip_srcrt ( 9-16) ip_srcroute( 9-19) mbuf
i poption 9-27 i p_srcrt ipoption
nop
srcopt[0]
srcopt[1]
‘—srcopt[Z]
ip srert{} dst route(0] [route[1] route[2-9] $ &
ipoption{} lﬁgzz_ ipopt_list[40] $$
9-27 ipsrert i poption
ip_srcrt ipoption 4 (route[9])
44 IP
( 9-16)
i p_insertoptions 9-28
ip_output.c

352 static struct mbuf *

353 ip_insertoptions(m, opt, phlen)
354 struct mbuf *m;

355 struct mbuf *opt;

356 int *phlen;

357 {

358 struct ipoption *p = mtod{opt, struct ipoption *);
359 struct mbuf *n;

360 struct ip *ip = mtod(m, struct ip *);

361 unsigned optlen;

362 optlen = opt->m_len - sizeof (p->ipopt_dst);

363 if (optlen + (u_short) ip->ip_len > IP_MAXPACKET)
364 return (m); /* XXX should fail */
365 if (p->ipopt_dst.s_addr)

366 ip->ip_dst = p->ipopt_dst;

367 if (m->m_flags & M_EXT || m->m_data - optlen < m->m_pktdat) {
368 MGETHDR (n, M_DONTWAIT, MT_HEADER) ;

369 if (n == 0)

9-28 i p_insertoptions
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370 return (m);
371 n->m_pkthdr.len = m->m_pkthdr.len + optlen;
372 m->m_len -= sizeof (struct ip);
373 m->m_data += sizeof (struct ip);
374 n->m_next = m;
375 m = n;
376 m->m_len = optlen + sizeof(struct ip);
377 m->m_data += max_linkhdr;
378 beopy((caddr_t) ip, mtod(m, caddr_t), sizeof (struct ip));
379 } else {
380 m->m_data -= optlen;
381 m->m_len += optlen;
382 m->m_pkthdr.len += optlen; s
383 ovbecopy ( (caddr_t) ip, mtod(m, caddr_t), sizeof(struct ip));
384 }
385 ip = mtod(m, struct ip *);
386 beopy ( (caddr_t) p->ipopt_list, (caddr_t) (ip + 1), (unsigned) optlen);
387 *phlen = sizeof(struct ip) + optlen;
388 ip->ip_len += optlen;
389 return (m);
390 } .
ip_output.c
9-28 ()
352-364 ip_insertoptions m opt
phl en ( )
65 535(1 P_MAXPACKET)
i p_dooptions i p_insertoptions

mbuf{)}

(0 )

m_pktdat

l«—— m_data

IP
(20 )
TCP
100 (20 )

9-29 i p_i nsertoptions TCP
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IP
365-366 i popt _dst.s_addr
i p_dst
26.2 TCP MGETHDR IP TCP mbuf 9-29
367~378 TCP mbuf
nbuf {}
m——» i
20 20
ip
P bcopy
(20 )
.............. m dat a
IP
(optl en )
9-30 i p_insertoptions TCP
nbuf {}
20
A m pktdat ~
7 | 16
56 IP

le—— madata ~

IP
(0 )

UDP (8

9-31 ip_insertoptions

ubpP
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16 367 MGETHDR
mbuf 9-30 mbuf
367-378
i p_insertoptions mbuf IP
23.6 UDP M PREPEND UDP IP
9-31 UDP
367
379-384 m data m.l en
optlen IP ovbcopy(
)
385-390 ip_insertoptions i poption i popt _|ist
IP *phl en
(ip_len)
9.9 ip_pcbopts
i p_pcbopts IP | P_OPTI ONS i p_out put
i poption 9-32
ip_output.c
559 int p-outp
560 ip_pcbopts (pcbopt, m)
561 struct mbuf **pcbopt;
562 struct mbuf *m;
563 {
564 cnt, optlen;
565 u_char *cp;
566 u_char opt;
567 /* turn off any old options */
568 if (*pcbhopt)
569 (void) m_free(*pcbopt);
570 *pcbopt = 0;
571 if (m == (struct mbuf *) 0 || m->m_len == 0) {
572 /*
573 * Only turning off any previous options.
574 */
575 if (m)
576 {(void) m_free(m);
577 return (0);
578 } .
579 if (m->m_len % sizeof (long))
580 goto bad;
581 /*
582 * IP first-hop destination address will be stored before
583 * actual options; move other options back
584 * and clear it when none present.
585 */
586 if (m->m_data + m->m_len + sizeof (struct in_addr) >= &m->m_dat [MLEN])
587 goto bad;
588 cnt = m->m_len;
589 m~>m_len += sizeof(struct in_addr);

9-32 i p_pcbopt s
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590 ¢cp = mtod(m, u_char *) + sizeof(struct in_addr);

591 ovbcopy (mtod(m, caddr_t), (caddr_t) cp, (unsigned) cnt);
592 bzero (mtod(m, caddr_t), sizeof(struct in_addr));

593 for (; cnt > 0; cnt -= optlen, cp += optlen) ({

594 opt = cp[IPOPT_OPTVAL];

595 if (opt == IPOPT EOL)

596 break;

597 if (opt == IPOPT_NOP)

598 optlen = 1;

599 else {

600 optlen = cp[IPOPT OLEN];

601 if (optlen <= IPOPT OLEN || optlen > cnt)

602 goto bad;

603 }

604 switch (opt) {

605 default:

606 break;

607 case IPOPT LSRR:

608 case IPOPT_SSRR:

609 /*

610 * user process specifies route as:

611 *  ->A->B->C->D

612 * D must be our final destination (but we can’t
613 * check that since we may not have connected yet).
614 * A is first hop destination, which doesn’t appear in
615 * actual IP option, but is stored before the options.
616 */

617 if (optlen < IPOPT_MINOFF - 1 + sizeof(struct in_addr))
618 goto bad;

619 m->m_len -= sizeof (struct in_addr);

620 cnt -= sizeof(struct in_addr);

621 optlen -= sizeof (struct in_addr);

622 cp[IPOPT_OLEN] = optlen;

623 /*

624 * Move first hop before start of options.

625 */

626 becopy ( (caddr_t) & cp[IPOPT_OFFSET + 1]}, mtod(m, caddr_t),
627 sizeof (struct in_addr));

628 /*

629 * Then copy rest of options back

630 * to close up the deleted entry.

631 */

632 ovbcopy ( (caddr_t) (&cp[IPOPT_OFFSET + 1] +

633 sizeof (struct in_addr)),

634 (caddr_t) & cp[IPOPT OFFSET + 1],
635 (unsigned) cnt + sizeof (struct in_addr));
636 break;

637 }

638 }

639 if (m->m_len > MAX_IPOPTLEN + sizeof (struct in_addr))

640 goto bad;

641 *pcbopt = m;

642 return (0);

643 bad:

644 (void) m_free(m);

645 return (EINVAL);

646 }

ip_output.c
9-32 ()
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559-562 pchopt
m
| P_OPTI ONS LSRR SSRR
IP
9-14
1
563-580 m free *pcbopt
4 bit i p_pchopts bad
El NVAL
i poption 9-33

Ist 15| 4 2 3

9-33 ip_pcbopts

2.
581-592 4 (
i n_addr ) ovbcopy bzero 4
3.
593-606 for LSRR SSRR
4. LSRR SSRR
607-638 LSRR SSRR
4

bcopy ovbcopy 4
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5.
639-646 ( ) 44 (MAX_| PCPTLEN +4)
IP *pchbopt
9.10
IP 1
ping traceroute IP
Telnet FTP
IP
40
IPv6
IP
(10.6 )
9.11
IP ID Net/3
40 IP
save_rte i p_srcroute
RFC 1122
Net/3
i p_insertoptions
9.1
9.2 IP
9.3
9.4 NOP 9-16 ip_srcrt
9.5

9.6 i p_dooptions dest ( 9-8)
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