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17.3 set sockopt

8-29 set sockopt ( getsockopt)
SOL_SOCKET
optname optval
SO_SNDBUF int so_snd. sb_hi wat
SO_RCVBUF int so_rcv. sb_hi wat
SO_SNDLOWAT i nt so_snd. sb_| owat
SO_RCVLOWAT i nt so_rcv. sb_| owat
SO_SNDTIMEO struct timevdlso_snd.sb_tineo
SO_RCVTIMEO struct timevalso_snd.sb_tineo
SO_DEBUG int so_options
SO_REUSEADDR int so_options
SO_REUSEPORT int so_options
SO_KEEPALIVE int so_options
SO_DONTROUTE int so_options
SO_BROADCAST int so_options
SO_USELOOPBACK | i nt so_options
SO_OOBINLINE int so_options
SO_LINGER struct linger| so_linger
SO_ERROR i nt so_error get sockopt
SO_TYPE i nt so_type get sockopt
ENOPROTOOPT

set sockopt

int setsockopt(int s

17-4

val si ze

17-3 set sockopt

int level, int optname, void *optval,

set sockopt
565-597 getsock

m_get
MLEN

file
mbuf
El NVAL

get sockopt

val

soset opt

int optlen);

val si ze
M_EN

565 struct setsockopt_args {

566 int S;

567 int level;
568 int name;
569 caddr_t val;

570 int valsize;
571 };

572 setsockopt (p, uap, retval)
573 struct proc *p;
574 struct setsockopt_args *uap;

575 int

*retval;

17-4 set sockopt

uipc_syscalls.c
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576 {
577 struct file *fp;
578 struct mbuf *m = NULL;
579 int error;
580 if (error = getsock(p->p_£fd, uap->s, &fp))
581 return (error);
582 if (uap->valsize > MLEN)
583 return (EINVAL);
584 if (uap->val) {
585 m = m_get (M_WAIT, MT_SOOPTS);
586 if (m == NULL)
587 return (ENOBUFS) ;
588 if (error = copyin(uap->val, mtod(m, caddr_t),
589 (u_int) uap->valsize)) {
590 (void) m_free(m);
591 return (error);
592 }
593 m->m_len = uap->valsize;
594 )
595 return (sosetopt((struct socket *) fp->f_data, uap->level,
596 uap->name, m));
597 }
uipc_syscalls.c
17-4 ()
soset opt
soset opt
pr_ctl out put 17-5 soset opt
uipc_socket.c
752 sosetopt(so, level, optname, m0)
753 struct socket *so;
754 int level, optname;
755 struct mbuf *m0;
756 {
757 int error = 0;
758 struct mbuf *m = m0;
759 if (level != SOL_SOCKET) {
760 if (so->so_proto && so->so_proto->pr_ctloutput)
761 return ((*so->so_proto->pr_ctloutput)
762 (PRCO_SETOPT, so, level, optname, &m0));
763 error = ENOPROTOOPT; ’
764 } else {
765 switch (optname) {

841 default:

842 error = ENOPROTOOPT;

843 break;

844 }

845 if (error == 0 && so->so_proto && so->so_proto->pr_ctloutput) ({
846 (void) ((*so->so_proto->pr_ctloutput)

847 (PRCO_SETOPT, so, level, optname, &m0));

17-5 soset opt
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848 m = NULL; /* freed by protocol */
849 }
850 }
851 bad:
852 if (m)
853 (void) m_free(m);
854 return (error);
855 } .
uipc_socket.c
17-5 ( )
752-764 (SOL_SOCKET) PRCO_SETOPT
pr_ctl out put pr_usrreq 17-6
I nt er net pr_ctl out put
pr _ctl out put
UDP i p_ctl out put 8.8
TCP tcp_ctl out put 30.6
ICMP
IGMP rip_ctloutput ip_ctloutput 8.8 32.8
1P
17-6 pr_ctl out put
765 switch
841-844 mbuf ENOPROTOOPT
845-855 switch switch
Internet
pr_ctl out put
m m free
17-7 i nger
766-772 |inger I'i nger
struct |inger {
int | _onoff; /* option on/off */
int |_linger; /* linger time in seconds */
b
l'inger I _l'inger
so_l i nger case so_linger close
15.15
773-789 0 0
( ) mbuf
17-8
790-815 i f

SO _SNDBUF SO RCVBUF sbreserve
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SO SNDLOWAT SO _RCVLOWAT

766 case SO_LINGER:
767 if (m == NULL || m->m_len != sizeof(struct linger)) {
768 error = EINVAL;
769 goto bad;
770 }
771 so->so_linger = mtod(m, struct linger *)->1_linger;
772 /* fall thru... */ '
773 case SO_DEBUG:
774 case SO_KEEPALIVE:
775 case SO_DONTROUTE:
776 case SO_USELOOPBACK:
777 case SO_BROADCAST:
778 case SO_REUSEADDR:
779 - case SO_REUSEPORT:
780 case SO_OOBINLINE:
781 if (m == NULL || m->m_len < sizeof(int)) {
782 error = EINVAL;
783 goto bad;
784 }
785 if (*mtod(m, int *))
786 so->so_options |= optname;
787 else
788 so->so_options &= ~optname;
789 break;
17-7 soset opt I'i nger
790 case SO_SNDBUF:
791 case SO_RCVBUF:
792 case SO_SNDLOWAT:
793 case SO_RCVLOWAT:
794 if (m == NULL || m->m_len < sizeof(int)) {
795 error = EINVAL;
796 goto bad;
797 }
798 switch (optname) {
799 case SO_SNDBUF:
800 case SO_RCVBUF:
801 if (sbreserve(optname == SO_SNDBUF ?
802 &so->so_snd : &so->so_rcv,
803 (u_long) * mtod(m, int *)) == 0)
804 error = ENOBUFS; .
805 goto bad;
806 }
807 break;
808 case SO_SNDLOWAT:
809 so->so_snd.sb_lowat = *mtod(m, int *);
810 break;
811 case SO_RCVLOWAT:
812 so->so_rcv.sb_lowat = *mtod(m, int *);
813 break;
814 }
815 break;

17-8 soset opt

uipc_socket.c

uipc_socket.c

uipc_socket.c

uipc_socket.c
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17-9
uipc_socket.c
816 case SO_SNDTIMEO:
817 case SO_RCVTIMEO:
818 {
819 struct timeval *tv;
820 short val;
821 if (m == NULL || m->m_len < sizeof (*tv)) {
822 error = EINVAL;
823 goto bad;
824 }
825 tv = mtod(m, struct timeval *);
826 if (tv->tv_sec > SHRT MAX / hz - hz) {
827 error = EDOM;
828 goto bad;
829 }
830 val = tv->tv_sec * hz + tv->tv_usec / tick;
831 switch (optname) {
832 case SO_SNDTIMEO:
833 so->so_snd.sb_timeo = val;
834 break;
835 case SO_RCVTIMEO:
836 so->so_rcv.sb_timeo = val;
837 break;
838 }
839 break;
840 } :
uipc_socket.c
17-9 soset opt
816-824 ti meval SO _SNDTI MEO SO _RCVTI MEO
El NVAL
825-830 timeval sb_timeo
826
; tv_usec
tv_sec’ hz+———>SHRT_ MAX
tick
ticck=1 000 000/ h&BSHRT_MAX=32767
SHRT_MAX tv_usec SHRT_MAX tv_usec
tv_sec> R - = -
- hz tick” hz hz 100000
hz
if (tv->tv_sec * hz+tv->tv_usec/ti ck>SHRT_MAX)
er r or =EDOM
17.3
831-840 val sb_timeo
16.7 16.11
tsl eep tsl eep

65535 100 Hz 11
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17.4 get sockopt

get sockopt
int getsockopt(int s, int leve, int name caddr_t val, int *valsize);

17-10

uipc_syscalls.c

598 struct getsockopt_args {

599
600
601
602
603
604 };

H
level;
name;

caddr_t val;

*avalsize;

605 getsockopt(p, uvap, retval)
606 struct proc *p;
607 struct getsockopt_args *uap;

608 int *retval;
609 {
610 struct file *fp;
611 struct mbuf *m = NULL;
612 i valsize, error;
613 if (error = getsock(p->p_£fd, uap->s, &fp))
614 return (error);
615 if (uap->val) { .
616 if (error = copyin((caddr_t) uap->avalsize, (caddr_t) & valsize,
617 sizeof (valsize)))
618 return (error); :
619 } else
620 valsize = 0;
621 if ((error = sogetopt(({struct socket *) fp->f_data, uap->level,
622 uap->name, &m)) == 0 && uap->val && valsize && m != NULL) {
623 if (valsize > m->m_len)
624 valsize = m->m_len;
625 error = copyout (mtod(m, caddr_t), uap->val, (u_int) valsize);
626 if (error == 0)
627 error = copyout{(caddr_t) & valsize,
628 (caddr_t) uap->avalsize, sizeof(valsize));
629
630 if (m != NULL)
631 (void) m_free(m);
632 return (error);
633 } ' )
uipe_syscalls.c
17-10 get sockopt
598-633 get sock file
soget opt soget opt
mbuf
soget opt

soset opt soget opt

17-11 soget opt
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' uipc_socket.c
856 sogetopt (so, level, optname, mp)
857 struct socket *so; .
858 int level, optname;
859 struct mbuf **mp;
860 {
861 struct mbuf *m;
862 if (level != SOL_SOCKET) ({
863 if (so->so_proto && so->so_proto->pr_ctloutput) {
864 return ((*so->so_proto->pr_ctloutput)
865 (PRCO_GETOPT, so, level, optname, mp)):;
866 } else
867 return (ENOPROTOOPT) ;
868 } else {
869 m = m_get (M_WAIT, MT_SOOPTS);
870 m->m_len = sizeof(int);
871 switch (optname) {
918 default:
919 (void) m_£free(m);
920 return (ENOPROTOOPT) ;
921 }
922 *mp = m;
923 return (0);
924 }
925 } .
uipc_socket.c
17-11 soget opt
856-871 soset opt
PRCO_GETOPT np mbuf
mbuf
m | en switch mbuf
918-925 switch defaul t mbuf
ENOPROTOOPT switch mbuf *m
get sockopt mbuf mbuf
17-12 SO _LI NGER
872-877 SO _LI NGER | _onoff
| _l'inger
878-887 so_options optnane
0 0
1
soget opt ( 17-13) mbuf
888-906 mbuf
( ) so_error mbuf
so_error getsockopt
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uipc_socket.c
872 case SO_LINGER:
873 m->m_len = sizeof(struct linger);
874 mtod(m, struct linger *)->1_onoff =
875 so->so_options & SO_LINGER;
876 mtod(m, struct linger *)->1_linger = so->so_linger;
877 break;
878 case SO_USELOOPBACK:
879 case SO_DONTROUTE:
880 case SO_DEBUG:
881 case SO_KEEPALIVE:
882 case SO_REUSEADDR:
883 case SO_REUSEPORT:
884 case SO_BROADCAST:
885 case SO_OOBINLINE:
886 *mtod(m, int *) = so->so_options & optname;
887 break;
uipc_socket.c
17-12 soget opt O LI NER
uipc_socket.c
888 case SO_TYPE:
889 *mtod(m, int *) = so->so_type;
890 break;
891 case SO_ERROR:
892 *mtod(m, int *) = so->so_error;
893 so->so_error = 0;
894 break;
895 case SO_SNDBUF:
896 *mtod(m, int *) = so->so_snd.sb_hiwat;
897 break;
898 case SO_RCVBUF:
899 *mtod(m, int *) = so->so_rcv.sb_hiwat;
900 break;
901 case SO_SNDLOWAT:
902 *mtod(m, int *) = so->so_snd.sb_lowat;
903 break;
904 case SO_RCVLOWAT:
905 *mtod(m, int *) = so->so_rcv.sb_lowat;
906 break;
uipc_socket.c
17-13 soget opt
uipc_socket.c
907 case SO_SNDTIMEO:
908 case SO_RCVTIMEO:
909 {
910 int val = (optname == SO_SNDTIMEO ?
911 so->s0_snd.sb_timeo : so->so_rcv.sb timeo);
912 m->m_len = sizeof(struct timeval);
913 mtod(m, struct timeval *)->tv_sec = val / hz;
914 mtod(m, struct timeval *)->tv_usec =
915 (val % hz) / tick;
916 break;
917 }

17-14  soget opt

uipc_socket.c
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17-14 soget opt SO_SNDTI MEO
SO_RCVTI MEO
907-917 sb_timeo var val
nmbuf timeval
tv_usec "(val % hz* tick
175 fcntl ioctl
API i octl fentl
i octl fentl
17-15
ifioctl @
/‘f*ﬁ/wffm/ St sen
@ ..............
in_control raw_usrreq
17-15 fentl ioctl
ioctl fecntl
int ioctl(int fd, unsigned |ong result, char *argp);

int fentl(int fd, int cmd, ...

/* int arg */);
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17
17-16 17-16
Posix O_NONBL OCK
FNONBL OCK O_ASYNC FASYNC
fentl ioctl
so_state SS_NBI O | FNONBLOCK FI ONBI O
sb_flags SB ASYNC | FASYNC FI OASYNC
so_pgid SI d OG F_SETOWN F_GETOWN SI OCSPGRP S| OCGPGRP
S| GURG
FI ONREAD
so_rcv.shb_cc
ooB so_state SI OCATMARK
SS_RCVATMARK
17-16 fentl ioctl
17.5.1 fcntl
17-17 fentl
kern_descrip.c
133 struct fcntl_args {
134 int £4;
135 int cmd;
136 int arg;
137 };
138 /* ARGSUSED */
139 fentl(p, uap, retval)
140 struct proc *p;
141 struct fcntl_args *uap;
142 int *retval;
143 {
144 struct filedesc *fdp = p->p_£d;
145 struct file *fp;
146 struct vnode *vp;
147¢ int i, tmp, error, flg = F_POSIX;
148 struct flock f1;
149 u_int newnmin;
150 if ((unsigned) uap->fd >= fdp->fd_nfiles ||
151 (fp = fdp->fd_ofiles[uap->fd]) == NULL)
152 return (EBADF) ;
153 switch (uap->cmd) {
253 default:
254 return (EINVAL);
255 }
256 /* NOTREACHED */ =
257 }

kern_descrip.c

17-17 fentl
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133-153 switch
253-257 fentl El NVAL
17-18 fentl
kern_descrip.c
168 case F_GETFL:
169 *retval = OFLAGS(fp->f_flag);
170 return (0);
171 case F_SETFL:
172 fp->f_flag &= “FCNTLFLAGS; -
173 fp->f_flag |= FFLAGS(uap->arg) & FCNTLFLAGS;
174 tmp = fp->f_flag & FNONBLOCK;
175 error = (*fp->f_ops->fo_ioctl) (fp, FIONBIO, (caddr_t) & tmp, p):
176 if (error)
177 return (error);
178 tmp = fp->f_flag & FASYNC;
179 error = (*fp->f_ops->fo_ioctl) (fp, FIOASYNC, (caddr_t) & tmp, p);
180 if (lerror) - '
181 return (0);
182 fp->f_flag &= ~FNONBLOCK;
183 tmp = 0;
184 (void) (*fp->f_ops->fo_ioctl) (fp, FIONBIO, (caddr_t) & tmp, p);
185 return (error);
186 case F_GETOWN:
187 if (fp->f_type == DTYPE_SOCKET) {
188 *retval = ((struct socket *) fp->f_data)->so_pgid;
189 return (0);
190 }
191 error = (*fp->f_ops->fo_ioctl)
192 (fp, (int) TIOCGPGRP, (caddr_t) retval, p);
193 *retval = -*retval;
194 return (error);
195 case F_SETOWN:
196 if (fp->f_type == DTYPE_SOCKET) {
197 ((struct socket *) fp->f_data)->so_pgid = uap->arg;
198 return (0);
199 }
200 if (uap->arg <= 0) {
201 uap->arg = -uap->arg;
202 } else {
203 struct proc *pl = pfind(uap->arg);
204 if (pl == 0)
205 return (ESRCH);
206 uap->arg = pl->p_pgrp->pg_id;
207 }
208 return ((*fp->f_ops->fo_ioctl) R
209 (fp, (int) TIOCSPGRP, (caddr_t) & uap->arg, p)):;
17-18 fentl
168-185 F_GETFL F_SETFL

fo_ioctl FNONBLOCK FASYNC
17-20 soo_ioctl fo_ioctl

fo_ioctl FNONBL OCK
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186-194 F_GETOWN so_pgid
Tl OCGPGRR oct | fo_ioctl F_SETOWN
so_pgid
17.5.2 ioctl
ioctl soo_ioctl 17-20
i octl 17-17 soo_ioctl
rtioctl i fioctl
pr_usrreq
55-68 soo_ioctl *dat a FI ONBI O
accept
connect close
69-79 FI OASYNC /0 SS_ASYNC
sowakeup SIG 0
80-88 FI ONREAD S| OCSPGRP
S| OCGPGRP so_pgid SIGl O
SI GURG
89-92 SI OCATMARK
i octl FI Oxxx Sl Oxxx 17-19
P
length group number
13 bits 8 bits 8 bits
17-19 ioctl
sys_socket.c

55 soo_ioctl(fp, cmd, data, p)
56 struct file *fp;

57 int cmd;

58 caddr_t data;

59 struct proc *p;

60 {

61 struct socket *so = (struct socket *) fp->f_data;
62 switch (cmd) { )
63 . case FIONBIO:

64 if (*(int *) data)

65 so->so_state |[= SS_NBIO;

66 else

67 so->so_state &= "SS_NBIO;

68 return (0);

69 case FIOASYNC:

70 if (*(int *) data) {

71 so->so_state |= SS_ASYNC;

72 so->so_rcv.sb_flags |= SB_ASYNC;

17-20 soo_ioctl
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so->so_snd.sb_flags |= SB;ASYNC}

73
74 } else {
75 so->so_state &= "SS_ASYNC;
76 so->so_rcv.sb_flags &= “SB_ASYNC;
77 so->so_snd.sb_flags &= ~SB_ASYNC;
78 } )
79 return (0);
80 case FIONREAD:
81 *(int *) data = so->so_rcv.sb_cc;
82 return (0);
83 case SIOCSPGRP: )
84 so->so_pgid = *(int *) data;
85 return (0);
86 case SIOCGPGRP:
87 *(int *) data = so->so_pgid;
88 return (0);
89 case SIOCATMARK:
90 *(int *) data = (so->so_state & SS_RCVATMARK) != 0;
91 return (0);
92 }
93 /*
94 * Interface/routing/protocol specific ioctls:
95 * interface and routing ioctls should have a
96 * different entry since a socket’s unnecessary
97 */ .
98 if (IOCGROUP(cmd) == ’i’)
99 return (ifioctl(so, cmd, data, p));
100 if (IOCGROUP(cmd) == ’‘r’)
101 return (rtioctl(cmd, data, p));
102 return ((*so->so_proto->pr_usrreq) (so, PRU_CONTROL,
103 (struct mbuf *) cmd, (struct mbuf *) data, (struct mbuf *) 0));
104 }
sys_socket.c
17-20 ()
i oct
input output
void | OCPARM_LEN( cnd) cmd length
| OCBASECMD( c nd) length 0
length C ) | OCGROUP( c ) omd  group
group _
. 17-21 ioctl
number 17-21 i octl
93-104 | OCGROUP 8 bit group i fioctl
rtioctl PRU_CONTROL
19 Net/2
PF_ROUTE
i octl rtioctl ENOT SUPP

17.6 getsocknane

get socknane
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int getsocknanme(int fd, caddr_t asa int * alen);

get socknanme fd asa
bi nd
(2.25 ) get sockname 17-22
uipc_syscalls.c
682 struct getsockname_args { Pe_sY:
683 int fdes;
684 caddr_t asa;
685 int *alen;
686 };
687 getsockname (p, uap, retval)
688 struct proc *p;
689 struct getsockname_args *uap;
690 int *retval;
691 {
692 struct file *fp;
693 struct socket *so;
694 struct mbuf *m;
695 int len, error;
696 if (error = getsock(p->p_fd, uap->fdes, &fp))
697 return (error);
698 if (error = copyin((caddr_t) uap->alen, (caddr_t) & len, sizeof(len)))
699 return (error); .
700 s0 = (struct socket *) fp->f data;
701 m = m,getclr(M;WAIT, MT_SONAME) ;
702 if (m == NULL)
703 return (ENOBUFS);
704 if (error = (*so->so_proto->pr_usrreq) (so, PRU_SOCKADDR, 0, m, 0))
705 goto bad;
706 if (len > m->m_len)
707 len = m->m_len; )
708 error = copyout (mtod(m, caddr_t), (caddr_t) uap->asa, {(u_int) len);
709 if (error == 0)
710 error = copyout((caddr_t) & len, (caddr_t) uap->alen,
711 sizeof(len));
712 bad:
713 m_freem(m) ;
714 return (error);
715 } .
uipc_syscalls.c
17-22 get socknane
682-715 getsock file I en
m _getclr mbuf bzero
PRU_SOCKADDR m
*al en
mbuf
17.7 get peer nane

getpeernane
int getpeername(int fd, caddr_t asa, int *alen);
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get peer name accept
fork exec ( i netd )
accept get peer name
TP4 TP4
accept

get peer name

TCP TCP accept 17-23

get peer nane

719 struct getpeername_args {

720
721
722
723 };

uipc_syscalls.c

int fdes;
caddr_t asa;
int *alen;

724 getpeername (p, uap, retval)
725 struct proc *p;
726 struct getpeername_args *uap;

727 int *retval;
728 {
729 struct file *fp;
730 struct socket *so;
731 struct mbuf *m;
732 int len, error;
733 if (error = getsock(p->p_£fd, uap->fdes, &fp))
734 return (error);
735 so = (struct socket *) fp->f_ data;
736 if ((so->so_state & (SS_ISCONNECTED | SS_ISCONFIRMING)) == 0)
737 return (ENOTCONN) ;
738 if (error = copyin({(caddr_t) uap->alen, (caddr_t) & len, sizeof(len)))
739 return (error);
740 m = m_getclr (M _WAIT, MT_SONAME);
741 if (m == NULL)
742 return (ENOBUFS);
743 if (error =' (*so->so_proto->pr_usrreq) (so, PRU_PEERADDR, 0, m, 0))
744 goto bad;
745 if (len > m->m_len)
746 len = m->m_len;
747 if (error = copyout (mtod{m, caddr_t), (caddr_t) uap->asa, (u_int) len))
748 goto bad;
749 error = copyout((caddr_t) & len, (caddr_t) uap->alen, sizeof(len));
750 bad: '
751 m_freem(m);
752 return (error);
753 }
uipc_syscalls.c
17-23 get peer nane
719-753 get sockname get sock file
( TP4) ENOTCONN
mbuf

PRU_PEERADDR mbuf
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mbuf
17.8
set sockopt getsockopt
fentl ioctl
get sockname get peer nanme
17.1 mbuf (MHLEN, 128 ) ?
17.2 17-7 SO _LI NGER ?

17.3 17-9 timeval tv->tv_sec * hz
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