Tru64 UNIX
000000000000000 000

Part Number: AA-RK3QE-TE

20020 11 0

goooboboooobobo: Tru64 UNIX V5.1B O O

ODUO0O00OHPTruG4UNIXODODODOODOOOOODOODODOODOO
gboooobooooboobooboboooboboooboobooobobOoo
gbooobobooboooooobooboobbooooboooobOoon
STREAMS O 0OO0O0DOO0O0DOO0ODOOOOOOD O0DOO0OO0DOO0ODOoO
obob0OOo0oO0o0oboob0Oon0O STREAMSOOOOOOODOODOSTREAMS
oooboooBsDOOOOOOOOOOODOOODOOOODODOOO
XopenOOOOOOOODOOOOOOOXTNOOOODODOOOODOO
ob0o0ooboOoobOo0ooo0o0oboob0oobobooDbOoOoXTIooOoo
gooboooooobobooooobbobooooooboboboooooobo

goobboooobooobbooo



©z20020000000000000000O0O0

gobOoobOooobOodooboooO0odoobOOoobOoooOo0ooooooo0oooOo0oOoobooobobOOoobDOon
gooooooobooboboooboboooboobooboOoooobooobooobooobooboboOoobDOoon
gooooooobooooooooon

oboboooooooooboboooooboobOooobOooooooobooobooboooOooOoboOooOon
goooooooobooooOoooOooobOoboboOoobOOoOobDOOobobOOobobOoboDOn

obooOoooooooobooooooobooboboOobOooOOoOooooboooO0ooOoooOoOooboOobOoDOOon
gooooooooooboooobooobOoobOoobOOoOoooooooobooooo

oooooooooOoooo@ooooOoooO)yYooooboooooboooo oooooooooooo
gooooooooooboooooo

COMPAQ, Compaq [0 O, Digital 0 0 O U.S. Patent and Trademark Office 0 0 0 00 0O 0O 0O O O Alpha,
AlphaServer, NonStop, TruCluster, 0 O O Tru64 O 0O O Compaq Computer Corporation 00 0000

Microsoft( Windows O 0 0 Windows NT O OO Microsoft 0 00000000 IntelOOO Intel 00O
0000000 MotifO OSF/10 UNIXO The Open Group O O O X/Open O O The Open Group 0O O
goooobooooboooobooo

gboooooooooocoboooooboobooobOoooooooboobooooooOoooooon

Portions of this document are adapted from O A STREAMS-based Data Link Provider Interface — Version
200 © 1991 UNIX International, Inc. Permission to use, copy, modify, and distribute this documentation for
any purpose and without fee is hereby granted, provided that the above copyright notice appears in all
copies and that both that copyright notice and this permission notice appear in supporting documentation,
and that the name UNIX International not be used in advertising or publicity pertaining to distribution of
the software without specific, written prior permission. UNIX International makes no representations
about the suitability of this documentation for any purpose. It is provided “ as is” without express or
implied warranty.

oo: Network Programmer’s Guide (AA-RHOUE-TE)
© 2002 Hewlett-Packard Company



good

1 Jbgbobooobgbgoboooood

11
1.2
13

1.4
15

1.6
1.7

21
2.2
221
222
2.2.3
224
2.3
2.4
2.5

I P
Oo0oooobDOoobOooooDnD SsTREAMSOOODOOO
XOpenOODODOOODODOOOODOOODO wiviiiiiiiiiees

BSNIMIP

RSvPOOODOOOODODOOOODOOOODOOODOODO .
OO0O000 STREAMSOOODODODODO i

UO000000D0D00 s
I R
I I
ooooooooboooboobobbbboboboono ...,
DLPIODODODODODODN e
DLPI OO OO OO e
0000 PPAOOD e

3 XOpenOOUOUOOOUOOODODODOUOOO

3.1
3.2
3.2.1

D2 I 1
XTE O O O o e
I R

0o



3.21.1

3.2.1.2
3.2.2

3221
3.2.2.2
3.2.3
3.23.1
3.2.3.2
3.2.4
3.24.1
3.24.2
3.2.5
3.2.6
3.3
3.3.1
3.3.2
3.3.3
3.3.3.1
3.3.3.2
3.3.3.3
3.3.34
3.3.35
3.3.3.6
3.34
3.34.1
3.3.4.2
3.3.4.3

iv 00

goooooon
gooog ......

goooooon

gojodoooooooooooo

OO0 i

XTIooooooTuooooooooooooboobDbobo

XTIOOoOg TLIOO0O0O00000 o

XTIoooooo
gooooobDoo

XTIoooo ...

XTIooo ...

OO0 s

XTIOOOODODODOOOOO e

goooog ...
ooooog ...

XTIoooooOo0ODo0Oo0OoOoOoOo0o0o0000d ...
I R

XTIoooO ..o

I R
I O O O A O I O I O I B I R I Y
I T A I I I

goooog ...

goooooon

I A I I I A

goooog ...
ooooog ...
goooooon

3-5
3-6

37

3-8

3-9
3-12
3-12
3-15
3-17
3-17
3-18
3-19
3-22
3-23
3-23
3-25
3-26
3-26
3-28
3-29
3-31
3-32
3-34
3-35
3-35
3-35
3-37



3.4 OO00O0O0O00000D0D0 e 3-37

35 XTIOOODOO it 3-39
3.5.1 D0000000000000000 ciiiieeannn... 3-39
3.5.2 XTUO TLEO OO0 i 3-41
3.5.3 0D0000000000000O0 XTIOO0O000000
ODO0O00000 it 3-43
36 XPG30 XNS4.00XNS5.0 0 0 00 ovveeieiienaiaiannns. 3-47
36.1 XPG3 0 XNS40O OO OO0 ivieiieinieiaaeennn . 3-47
3.6.2 XNS4.00 XNS50 000000 tuivieieeeeeienaninnnn.. 3-48
3.6.3 O000000000 ciiiiiiiiee e, 3-48
3631 000000000000000000000000
OO0 et 3-49
3.6.3.2 00000000000000000000 ......... 3-49
3.6.3.3 XNSA40OOOOOOO0 wiuiiiieiiieiaiaananss 3-49
3.6.34 XNS500 0000000 iuieieieieieieenieananannnn. 3-49
3.6.4 I R 3-50
3.6.5 o P 3-50
3.6.6 OOOO0 ittt 3-51
3.6.7 XTIOOOOOOOOO .t 3-51
36.7.1 XNS4.0000 XNS5.00 XTIOOOOOOoOOoOO .. 3-51
3.6.7.2 XPG30DOO0ODOO0ODOO0ODOO0 ..ov........ 3-67
B XTIO OO ot 3-67
38  XTIODOOODOOOOOOO0O0O00 wiiiiiiiiiiiinannnnn. 3-68
4 O00O0O0
41 OoOoO0O000O0000000 i, 4-2
411 D00000000000 .ttt 4-3
4111 OO0000000 it 4-3
4.1.1.2 OOO0O000 ittt 4-4



Y

41.1.3
41.1.4
4.2
42.1
4211
42.1.2
4.2.2
4.2.3

4231
4.2.3.2
4.2.3.3
4.2.3.4
4.3
43.1
43.1.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6
4.3.6.1
4.3.6.2
4.3.6.3

4.3.6.4
4.3.7
4.3.8
4.4

oo

I 1
0 I
oooooo/moooooo ...

oooooooooobooboobbbbbbbbbboboo

I I I
oooooooooooog ...
ggoooooooooooo ..
I
goodooooooooooon

OO00000000 i

OO000000 o
ooooooobobooobobboDbDb ..
OO00000 i
reed000000O0O0DOOO0O ....
writeOOOOOOOOOOO ...

send, sendto, recv 0 O 0 recvfrom OO0 00000 O

I
sendmsg 0 O O recvmsg 0 O OO
I I I
000000000 oo,
odbboooobooobboooboo

ooooooo

4-10

4-10
4-11
4-12
4-19
4-20
4-24
4-25
4-26
4-28
4-28
4-30
4-32
4-33
4-34
4-34

4-34
4-36
4-38
4-38
4-39



4.4.1 P40 0000000000 e, 4-39

4.4.2 IPV6e 00000000000 ciiuiiiieiiiianaaanns, 4-41
4.4.3 D00000000000 .ttt 4-48
45 BSDOOOODOOOOOOO0 it 4-49
451 D0000000000000 .+, 4-50
4.5.2 D0000000000000000000 ......co...... 4-51
46  OOOOO0D0O0O0000 it 4-53
47  OOODO0O000O000000000 ... 4-54
4.7.1 AF_INET6000000000000000000000

OO0 e 4-54
4711 P 4-56
4.7.12 I 4-56
4.7.13 O0O0O000000 i, 4-59
4.7.1.4 D000000000000 vt 4-62
4.7.1.5 ipv6_ sniff 000000000 viiieieeieieinieennns.. 4-64
4.7.2 IPV6raw D OO0 OO 00 ovieeieieiiieieiaiiaaeenn 4-65
4721 ICMPV6 0D D0 O00000000 iiiiiieiiiiiianannns. 4-66
4.7.2.2 IPV6e 000000000 wiiuieieieieiaieiaiaaannn, 4-67
4.7.2.3 IPv6 00 00000000000000 ....cv.n.... 4-69
4.7.2.4 IPv6000000000000000 .i.iiieeeenn... 4-71
4.7.3 D0000000000 .ttt 4-74
4.7.4 DO00000000000 tuiiiiiiieiiiaeeaiaaennns 4-75
4.7.4.1 O00000000000000000 +.vveee... 4-75
4.7.4.2 UNIXOOOOODOOOOOOO ciiiiiiieninnnnn. 4-76
4.7.5 ODO0OO0D00 tiuieiii e, 4-77
4.7.6 0D00000000000000000000 ........... 4-80
4.7.6.1 IPv400000000000000000 ........... 4-81
4.7.6.2 IPvA00000000000000000 ........... 4-84
4.7.6.3 IPv6 00000000000 000000 ........... 4-85

oo i



4.7.6.4 IPv6e 00000000D000000000 ........... 4-88

4.7.7 D0000000D000000000000 ....c......... 4-89
4.7.8 INEtd O O O 0 oot 4-93
4.7.9 ODO0O00000 .t 4-94
4.7.10 D0000000000 VO civviiiiiiiiiieieeeeieaen 4-97
4.7.11 D000000000000000 iiiieiieiinannn.. 4-98
4.7.12 PP 4-100

5 Tru64 UNIX STREAMS

51 STREAMSOOOOO0OO0OO0 wiiiiieiieieiiiiaanannns. 5-2
5.1.1 STREAMS OO DO OOODOD tuiuieieiieeieeeeieaaann, 5-3
5.1.2 I0CH O O O 0 o 5-7
52 STREAMSOOO00OO0O00O0O0OOO0OOOOOO0OOO ..... 5-8
5.2.1 D00000000000000 i, 5-8
5.2.2 STREAMS O 0 vttt 5-9
5221 0PN LI [0 oo e 5-9
5222 CloSE [0 O oot e e 5-9
5.2.2.3 read O 00 ..ot 5-10
5.2.2.4 WEIE O 0 et 5-10
5.2.2.5 1o7 1 I PRSP 5-10
5.2.2.6 MKFIfO O 0 .ot 5-10
5.2.2.7 PIPE T 0 ot e 5-11
5228 putmsg O OO putpmsg OO ..o 5-11
5229 getmsg OO0 getpmsg OO ooveieiiiiiiiiieaens 5-12
52210 POIL I T e e 5-12
5.2.2.11 isastream O 00 ..o e 5-12
5.2.2.12 fAttach O O ..ot 5-13
5.2.2.13 fdetach O 0 ..ot 5-13
53 DO0O000OO0D00 .ttt 5-16

viik 0 0O



531
53.2
5.3.3
5.3.3.1
5.3.3.2
5.3.3.3
5.3.34
534
534.1
5.3.4.2
54

55
5.6

OO00000000000 s
00000000000
oooooopooboboobObO STREAMSOOOOOO ...
0000000000000 i
O O OO e
goooooooooboobooboboboobbobo
oooboboooooboboooobobboooon
Tru64 UNIX STREAMS OO DO ..o
O e
OOO0OOD0 i e

Trued UNIXODODODODODOOOOOOOO STREAMSO OO
I

I
000000000000

5-16
5-17
5-19
5-19
5-21
5-21
5-22
5-23
5-23
5-25

5-25
5-30
5-32

6 UOSNMPUOODUOOUODDOOOOOULOObOOOoOoLbbOOoOoon

6.1

6.1.1
6.1.2
6.1.3

6.1.4
6.2

6.2.1
6.2.2
6.2.2.1
6.2.2.2
6.2.3
6.2.4

OO SNMPOUOOODODOOOOOOODDOOOOO
OOOOOOD c e

MIB O O O O O e
I 0
subtree tblth OO OO ..o i
subtree thl.c OO OO ..vviiiiiii e
I I 0
I I I

6-10
6-10
6-13
6-15
6-20

oo ix



6.2.4.1
6.2.4.2
6.3

6.3.1
6.3.1.1
6.3.1.2
6.3.1.3
6.3.1.4
6.3.1.5
6.3.1.6
6.3.1.7
6.3.1.8
6.3.1.9
6.3.1.10
6.3.1.11
6.3.1.12
6.3.1.13
6.3.1.14
6.3.2
6.3.2.1
6.3.2.2
6.3.2.3

6.3.3

6.3.3.1
6.3.3.2
6.3.3.3
6.3.3.4

oo

OO SNMPOUOOODDOOOOOOODDOOOOO

I

0000000000 s

esnmp_init OO0 00 .o

esnmp_allocate D OO0 ..o

esnmp_deallocate DO OO ..oooiiiiiiiiiiiiiaee.

esnmp_register DO OO ..o

esnmp_unregister DO OO ..o,

esnmp_register2 OO OO0 ..ooiiiiiiiiiiiiiieiaenns

esnmp_unregister2 OO0 OO ...,

esnmp_capabilitiesO OO0 ....ooviiiiiiiiiiiinnnnnns

esnmp_uncapabilitiesO OO0 ....ooooiiiiiiiiinaan..

esnmp poll OO OO oo i

esnmp_are_you_there OO OO ...t

esnmp_trap O OO0 oo

esnmp_term 0O O

OO e

esnmp_sysuptime O OO0 ....ooiiiiiiiiiiiiiineiaenns
000000000000 0000u0oOn e,

*getdooogog ..

*setOOOOODODODODO o
goodooooooooobobbooboobbbbbo

ogogd ...........

libsnmp OO OOOOOO00 ci.eieiiiiii i iiiieieenanns
o_integer OO OO oot

ooctet OO

ocoidDOOO ..

ostring0 OO0

6-20
6-21

6-24
6-24
6-25
6-26
6-33
6-36
6-39
6-40
6-45
6-47
6-47
6-48
6-49
6-50
6-51
6-51
6-52
6-53
6-55

6-61
665
6-66
668
6-69
6-71



6.3.3.5 Str20id O O O 0 oo, 6-72

6.3.3.6 sprintoid O O O 0 ooviie e 6—73
6.3.3.7 instance20id O O O 0 ..ovvvvrneeieeiieee e 6-73
6.3.3.8 oid2instance O O O 0 ..ivuiuiiii i iiieeieeiaenns 6—75
6.3.3.9 INSE2IP D O OO oo 6-76
6.3.3.10 emp_0id O O O 0 cuoniee e 6-79
6.3.3.11 cmp_oid_prefix OO OO ..o 6-80
6.3.3.12 clone 0id O O O 0 cvvnrnee e 6-80
6.3.3.13 free 0Id O O O 0 .ovneeieee e 6-81
6.3.3.14 clone bufF O O O 0 cvvneee e 6-82
6.3.3.15 Mem20ct 0 0 0 0 oovreieiie e 6-83
6.3.3.16 eMP_OoCt O O O 0 ceintt et 6-84
6.3.3.17 clone 0Ct O O O O cunnvneeee e 6-84
6.3.3.18 free 0Ct 0 O O 0 woveinee e 6-85
6.3.3.19 free varbind dataO0 000 ......cooiviiiiiiiiinnan... 6-86
6.3.3.20 set_debug level DO OO ooovivinieeiiiaeiaiainnn 6-86
6.3.3.21 is debug level OO OO oot 6-88
6.3.3.22 ESNMP_LOG O OO0 tuiuviniiiieaaeaaeaan, 6-89

7 RSvPUOUOOOOOOODOOODOOOOOOODOOO

7.1 O000000000000 ciiie i 7-1
72  pQpDOOODOO0ODO0O00O00000 i, 7-2
7.2.1 TrafficControl ... e 7-2
7.2.2 ROV . 7-3
7.2.3 RAPT 7-3
724 O00O00000D0 i, 7-3
7.3 Traffic Control ... ... 7-5
TA  ROVP oL 7-6
7.4.1 RSVP OO OO0 ot 7-7
7.4.2 PSP O O O 0 oot 7-7



7.5 RSvPOOODOOOODODOOOOODOOODOOODOOO . 7-8

7.5.1 D000000000000 i, 7-8
7.5.2 RAPIDOOOOOO0O0O000 tiiiiiiiieiennnennn. 7-9
7521 D00000000000 i, 7-10
7.5.3 RAPIDOOOOOO0O0O000 tiiiiiiiaeeennnenn. 7-10

8 Tru64UNIXU DOOUO STREAMSUOUOUOOOODOO
8.1 STREAMSOUOO0000O00O0O0O0DOODOOO0OO0O0O00O0O0

OOO0D0 .ttt 8-2
8.11 STREAMS O OO0 ooivneieiie e 8-3
8111 ifnet STREAMS DO 000000 oovvivinininannn... 8—4
8.112 O0D000000000D0000000000D00O0
OO0 .ttt 8-10
82 BsDOOOOOO STREAMSOOOOCOOOOCOOOOO
O O 0 e e 8-11
8.2.1 000000 DLPIDODODOODOOOODOOOODOD 8-12
8.2.2 STREAMSOODOOO0O0000 oiieieieiaieaaenannnn. 8-13

A STREAMS OO ODOOU

B U0OO0OO0OOOXTIOOoooond

Bl [DOO0DOO0O0D0O0000 tiiieieie e, B-2
B.11 O0000000000000 iiiiiiririeaaaeennnnn, B-2
B.12 D0000000000000000 wiceeieennn... B-7
B.1.3 XTIOOOOOOOOO ttiiiiiiie e eeeeeee s, B-10
B.1.4 XTIDOOOOOO0O00000 tiiiiiiieeeiienanannnn, B-16
B2  DOO0ODOO0O0DOO00D00 it B—20
B.2.1 D0000000000000 +iiiieeeieeeieenenannnn. B—20
B.2.2 D0000000000000000 ciiiieiinnn... B-23
B.2.3 XTIOOOOOOOOO ttiieeiiiie e ee s, B-27

xii 00



B.2.4 XTIOOOOOOOOOOOO +ieeee e, B-32

B3 OO0 OD o B-36
B.3.1 commonh D00 00000 ciuiiiiiieee i, B-36
B.3.2 serverh OO OO 0000 cuiiieieiiiee e, B-38
B.3.3 serverauth.c 0 O O 0 ooovteee e, B-39
B.3.4 serverdb.c OO OO oo e B—43
B.3.5 xtierror.C O O O 0 oottt B-45
B.3.6 lienthOOOOO000 ciiiiiiiie e B-46
B.3.7 clientauth.c D O O 0 .ovvivinii e B-46
B.3.8 clientdb.c DO O D oovinriie e B-48

C Ipv4a0UO0O PO DOOODODOODOOOO

Cl AFINETOOOOODOOOO0O00O0O0 iiiiiiiiiiieinnn... c-1
Cl1 AF_ INETOOODODODODOOOOOOOODODOOOOOD c-2
C1lz2 AF INETODDOODODOOOOOOOOOOOO ... Cc-5
C2 AFINET6O0O00DD0D0O0O0O0O00000 ciiiiiiiiaennn... c-7
c21 AF INET6 00000000 DODOODODOOOOOOOO
TR RURURTRTPT Cc-7
C22 AF INET6000000000DODOODOOOO ...... c-11
C3 000000000 iuiuite e c-15

D TCPOUDUOUODODOOODOO

D1 TcPODODOOOOOOOOOOOOOO tiiiiiirieinnnnns. D-1
D.1.1 TCPOOOOOOOOODOOOOOOOOOODOO ..... D-2
D.1.2 TCPOODOOOOOOOOOO0000 wiveviinininnnn... D-2
D.1.2.1 000000000000D00000000000 .. D-3
D2 TCPOODOOOOOOO ittt D-3
D3  TCPODDOOOOOOODOD ittt D-4
D4  TCPODODOOODOOOOOO .ttt iriiiieaaannns, D-4

o0 xii



E 0J00bobobobobooooooogogn

E.1l
E.2
E.3
E.4

OO0O0O0O0O0O0D0D0 e
UO00000000D0D i
OO OOOOODOD0 it
O000O0softc00000O0OO0DO0O0OO wiiiiiiiiiiiinnns

F OO0booboguoodgboagoo

F1
F.2
F2.1
F2.2
F.2.3

F.2.4
F3
F3.1
F3.2
F3.3
F3.3.1
F3.3.2
F3.4
F3.4.1
F4
F4.1
F4.2
F4.3
F4.4
F4.5
F4.6

xiv 00O

0000000000 s

DLIDDODODODODODODODODOOOO0OO0O0000000ogao
O O e e e

00000000000 000000 «iaiiiiiieeinnn

) I
0000000000000 i
sockaddr dIOOOOOO i
O00000000000 ciiiiiiiii i
O0000000000 .+t
O0000000000000000 «.covvveeevennnn.
50222
S0 222

1 I
O00000000000000 oo
Trub4 UNIX O OOOOOOO eieiiiieiiiiaeaaeeannnns
I
O000000000000 i
I
sockaddr dI OO0 oo

F-1
F-2
F-3
F-3

F-4
F-4
F-5
F-5
F—7
F-8
F-9
F-9

F-12

F-13

F-18

F-18

F-18

F-19

F-20

F-21

F-21



F4.6.1
F4.6.2
F.4.6.3
F4.7
F.4.8
F4.9
FE5
F5.1

F5.2

F5.3

F.5.4

F.5.5

g

g

OO000O000O00000 i
HOODOODO IDOODO i
OO00O0O0O0O0O00O00 i
OO00O000000O0O0 s
I
OO00O000000000 s

DLIODDODODDDODOD e

ooobobooooobobbooooobobboooonb berg
UO0000000000D0 e

oooooooooooobobobobobooooood bl
OO0O0O0O0O0O0O0OD0 i

soz3iUiuuooouooooooooooDbLIbobobon
OO OOOOOD0 i e

soz3iiUiuuuouoooooooooooDbuIboboboon
OO OO0 e

getsockopt 0 0 00 setsockopt 00 O OO DLIOOOOO

UO0000000D0D e
oooooooooooboooobooboboboboono s
goooooooooboboboobobobobobbbbbDbbo

O00ooooOooOo XTioooooooooD oo
goooooooo XTioooooooooooo ...
goooooooooobooobobooobobboonD s
ooooooooooobooobobobobobbobbDbbbon

oooooooo XTioooooooooD o

F-22
F-22
F-22
F—24
F-24
F-25
F-25

F-26

F-29

F-32

F-38

F-42

5-26
B-3
B-7

B-10

B-16

B-20

B-24

B-27

od xv



XVi

B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
c-1
c-2
c-3
C-4
F-1
F-2

11
1-2
1-3

oo

oboDooooboo XTIoooooooooobog ...
commonhOOOOOOODO ..
serverh OO OOODOODO o
serverauth.c O O O O ..ot
serverdb.c O O O 0 i e
Xtierror.C O O O O oo
clieNnth OO O 0 oo e
clientauth.c O O O 0O oooiiinii e
clientdb.c O O O O oooiiiiii e
O00000000000000 i
I 0
UO0D0000000000000 e
O000O0O000000D0 e
0000000 sockaddr dIDOOOO0DO woiiiiiiiiinienn..
802.20 sockaddr dIO OO OO0 .iviiiiiiiiiiiiiiiiiaennns

gooo0oooobobboooonOo STREAMSOUOOODOOO
XTIOSTREAMSO D OUOODOOODOOO0ODO .oeeeen.e

STREAMSOUOU0O0OO0OO0OO0OU0OO0OO0OO0OO0OOoOooooooooo
L O O e e e e e

BSDOOOOO STREAMSUOOOOOOOOOOOOOODO
I
DLPIODODODODODODN i e
DLPIOODOOOOODODDODODN e
DLPIODDODODODODDDDODN o
XOpenOODODOOODODOOOODOOODO wiviiiiiiiiiees
OO0O0O0O00D0D0 i
ooooooooooboboboobobobobobbbbbbbon

1-5
1-7

1-9
1-10
1-11

2-2

2-3

2-8

3-3

3-4
3-24



5-1
5-2
8-1
8-2
E-1
F-1
F-2
F-3
F-4
F-5

1-1
2-1
3-1
3-2
3-3
3-4
3-5
3-6

ooobbooooboooobooobboooooooono ... 3-25
I 4-2
IPvAOOOO AF_INETOOOOOODO oo 4-40
IPv6e OO DO AF_INET6 O ODODOOOO it 4-42
IPvAO D00 AFINET6DODOOOOOOM@MO) evveeeeea..... 4-44
IPvAODODOO AFINET6 O O0O0O0O000 (OO) cviviiiiinnn... 4-47
43BSD 0 4.4BSD O sockaddr O O 0O ..oveniiiiiiiiiien.. 4-51
4.3BSDO 4.4BSD0 XNS4.00 0 O O POSIX 1003.1g O

010 T | 4-52
STREAMS OO O OO OO e eeeeans 5-3
0 0 5-4
ifNet STREAMS O O OO0 oeiiiiii e 8-3
DLPISTREAMS OO OUOODO ciiiiiii i 8-12
0 E-4
DLIODDOOO0OD0OOODDOOOOOND e F-3
O00000000000000000 o, F-5
80230 00U UUOOOOODO wiriiiii e F-5
FODIOOOOOOOODODOO wee e eeene F-6
<10 220 F-6
0 A 1 I 1-1
O00000O000DLPIOOOOONO o, 2-9
XTIOODO TLIOOOOOOOOO e ceeeeees 3-8
XTIOOOOOOODODO i eeee s 3-9
OO0 XTEO DO OO e 3-13
O0000000000000 e 3-14
TLOOK O OO XTHO DO et en 3-15
D2 I 0 3-16

00  xvii



3-7
3-8
3-9

3-10

3-11

3-12

3-13
3-14
3-15
4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9
4-10
4-11
4-12
4-13
5-1
5-2
7-1
7-2

xviii 00O

OO XTEOOOD i
OO0 XTEO O OO ot

goodooooooooooobooboobbooboobooboobobbbbo
I

gooboooooobobooobobbooooooboboboooon

OOOOOODOD0 e
XTIOOOOOOOOOOOO e
0000 XTIOOOOOOOOO e
uNIXOOOOOOoooooooobooobobooobooooo
000000000000 (s
I P
goooooooooobooobobooobobDoD e
I
I

IPvdraw 00000 IPveraw 00000000 .........ees
ICMPVve DU O UOOOOOOOOOOO weiiiiiiiiiieenns
I
I
I
ioctl DO O I STROOOOODOOOODOOODO ..oo.ee......
STREAMS O UOUOUOUOOOOOD0 i
goooooooooobooobobooboboDboDoD s
RAPIDDODODODODDDDDDDDD o

3-17
3-19

3-20

3-20



F-1 pLIOOOODO0OO0000000 ot F-19
F-2 pLIODDDODOOOODOOOOOOOOOO000 .ioia..... F-25

00 xix






oot

OOoO0OXopenD OOOOOOOODOOODOOO XTHOODOO
STREAMS I/OO OO OO DO OO Berkeley Software Distribution (BSD) O
0000000000 O0DOO0DO00O0O0OC0O0oOooooogog XTI
gooO0o0ooOooboOoDOoOoOooOooDOooOooooOooobDOooOooo
0000000000000 00DOoo(TLyoo XTiIDoooooo
000 XTIOOoOOoooOoooDoooOooooooooooooooo
STREAMSOOO0OOOOTrue4UNIXOOOOOOOOODOODOODAT&T
SystemV Release 400000000000 ODOOO00ODOODOOOOOO
00 O0O0eSNMP (Extensible System Network Management Protocol)
000000000000 D0OO0O0O0OO0OOO0O0O00O0ORSVYP (Resource
ReSerVation Protoco) D 0 0000 O0O0DOOOOOOOOOOODOOOOO
O00O AFINET6EOODODOOOOOOOOOOOO

ooooobobboooogoobon

- JO0ODODODODODO True4UNIXOOOOOOOOOOOOQOoooo
gooboooooo

- ODOODODODODODDODDODDOOOOOOOOOOOOO0O0O0000004gyg
goodoooooXTiggoooooooooooo

- STREAMSO Tru64UNIXOOODOOOODOOODOOODOOO
- JUOOO0OobOOODOOOOOODDOOD

- TLIOXTIOOOOOOOOOO XTIOOOODDODODODODOOO

- eSSNMPOOODODOOOOOOODDOO

googgog

gooouNIXOOOoooooooooooooobobbbobbboooo
gooo0ogoogooooooooooooooooboobooobbooooo

- COO
- UNIXOODOOOOOOOOOOO0oooooooooooooogogg

Oooogd  xxi



- JO0ODOODODODOOO (CSHO 70ODO0DOOO0OOCODODODOOO
goooogoo

- JO0OD0OOOOODODODODODODODODODOOOOO0OOO

gboooogoogood

gooooboboboooogooooobbooooooooboboooog
goooooooo

- 040000000000 00O0O0D0O0O0OAF_INET6DOO0ODOOO
oooooooooooooobobobbbbbbbbbboooooo
oooooooooooooobobobbbbbbbbbboooooo
ooooooooooooDbboOogogolIpveraw 00000 OO
goooobobboooooooooobobooooooooboobobooo
oooooboooooogooo

ooaogo

oooooboobooooooo

010 XTIODSTREAMSO OO OOOOO0OO0OO0OOOOOO0OO0OO0OOOOOO
0000000000000 00o00o000gooooooood

o220 00000000000 0o0oooooooo @LPynoOooOOooOO
0000000000 dlpbO000000OOO0OO0OOODOODOOO

O30 XTIODOOOO0OoOoo0ooOoOooooooooooooogooooao
0000000000000 00O0O000O0o0oooooOoTLIODOO
00000000000 XTIoooooooooooooooooo
00000000 XTIOOoOOOOOoOoOoOooooooooooo

O 40 0000000000000 00O00o0bOO0oOoo0ooo0ooOoooo
J0o0000ooO00ooOoOooooOooooOooon

050 STREAMS O Tru64 UNIX OO OOOOOODOODOO
goooooooooao

060 OO0 SNMPOOODOODOOO0OOODODOODOODOOD
Jood0ooo0o0ooOoooogan

o 70 Resource ReSerVation Protocol O 0 000 00OO0O0OOOODOO
Jo0000o0oo0DO0oO0DOobOO0oo0ooooDoogn

O 8n ifnet STREAMS OO ODOOO dlb STREAMS O OO OO
Jood0oo0oo0oooOoooooooon

oo A STREAMS 0D OO OO0O0OO0O00ODO

xxii 00000



od B
og cC
odg D

ud E
od F

odad

Jood

ooooobo XTitooooooooooo

O
>

AF_INET F_INET6OOOOOOODOOOOODODO

TCP) OO OOOoOoooOoOoo

—~

gboooooboon

000 (OLHODODO00O0

O Oogo Og Og

O 0OOg Oo OO

O 0OOo Oo OO

O 0OOg Oo OO

O OO dOg Og

O OO Og OO O
O oo oo 8o O
O OO Oog OO

[ [ Og OO

O oo Oog O

O
g
O
oo
o
gobooooogd

Trus4UNIXODODDOOOOOOOOOOOODDOOOOODOOODOoOODO
gooooobbooogoooobon

oooooboboooAPIDOOOOODOOOOOOOODODODODOOOOO

goooo

e [0 UNIX Network Programming, Networking
APIls: Sockets and XTI0O (ISBN 0-13-490012-X)
W. Richard Stevens:Prentice-Hall

XTIoooooooooOooooooooogooooogo

e [0 X/Open Portability Guide Volume 7: Networking ServicesO (XPG3)
(ISBN 0-13-685892-9)

« [ Application Environment Specification (AES) Operating System
Programming Interfaces Volume (ISBN 0-13-043522-8)

OD0O00O0D00O0 Prentice-Hall OO DO OOODOOOODOOO XTIOO
oooooboooogogoooo

= [ X/Open CAE Specification: Networking Services (XNS), Issue 50
(XNS5.0) (ISBN 1-85912-165-9)

STREAMS /OO0 OoOoOoOOOO0O0OoOooobooboboooooooooo
goooooo

e [0 Programmer’s Guide: STREAMSQO
Englewood Cliffs:Prentice-Hall, Inc., 1990.

Oo00og  xxii



O0DO0OO00O0O0OO0O0OSTREAMSOOODOOOOOOOODDOOO
ooooooooooobobobobobobbbbbbbobooooooon
ooo

e [0 AT&T System V Release 4 Programmer’s Reference Manual
Englewood Cliffs:Prentice-Hall, Inc., 1989.

ooo0oooboOoOoOoSTREAMSOOOODOOOODOOOODOOOOD
oooooooooooooobooooobobobobooboobobobobbob
oooooboboooogooooon

e [0 AT&T System V Release 4 System Administrator’s Reference
Manuald Englewood Cliffs:Prentice-Hall, Inc., 1989.

O0DOO0O0OOD0OO0ODSTREAMS ioctl DD OOOODOOODOOOO
ooooobooooogooooo

= [ Transport Provider Interface (TPI) SpecificationJ UNIX International

goboobboooboogooboooboboobobooboooboobobon

« [ Internetworking with TCP/IP: Principles, Protocols, and
Architectured Englewood Cliffs:Prentice-Hall, Inc., 1988 (Douglas
Comer(d)

goooooooooobobobobbbbooooooooooooon
goo

e [0 X/Open CAE Specification: Networking Services, Issue 50 (XNS5.0)
(ISBN 1-85912-165-9)

= [ Protocol Independent Interfaces P1003.1g Draft 6.600 IEEE O O
0001997

= [0 Design and Implementation of the 4.3BSD UNIX Operating System[]
Reading:Addison-Wesley Publishing Company, 1989 (Lefflerd
McKusick Karels Quarterman( )

ooooooooooooooooboboboboooboobbobobobob

gobooobbooobooobooboboobbooboooboobobon
goooooooooobobobobbobobbbbbbooobbbbbbobooo

googoooogn

goooobobbooooooobooo

xxiv 0000



o°

Ur

file

1]
{1}

cat(1)

Cirl/x

dd000dobboOOocOooboOoOooobooooooa
0000000000000 Bourne OO O Korn
Oo0o0oooopPoOSIXOOOOOOOOoOoooooOo
oooooooooo

OoodOrot0 0000000 0OO0OOOODO
goooooboooogooo

oooooOobOO0oobOo@WobOoo)yoooboo
ooooooboooog

ooooobO(@b)yobobooobooboboooo
oooooboooooogoooo

gooooboboooooobbooogooobob

ggodooooooooooooobobooooo
ooooooboooooobobooooobon

oo ooooooobboooogooobobboooo

goooooboobooooggo

gooooooobobobobobobobbbbbobooo
gojodoooooooooooooooo

ooooboboboooooobobooooobon
gooooboooo0ooooobb booooo
cat(l)) D0 cat OO DODODODOOOOOOO
goooobobooooooobooogoobon
ooooooboooo

goooobboooooobobooogooobon
gooooooon

gooooooboboobobobobbbbbbobooo
goooobbgogooobobooogoooobon

o000 xxv



ggodooooooooooooobobobooboooo
ooooooooooooobbbobbbboooo
ooooobobooobo(@uoooogctrc)o

xxvi 0000



1

Joggoooobobbbbbbobbbd

gooooooooobobobobobbbboboboooooooooooooan
gooooooooobobobobobobobbooooooooooooooon
goooooooooboboboboobobooooooooooooooon
gooooooooooboboobbooooooooooooooobobDoo
gooooooooobobobobobobobbooooooooooooooon
gooooooooobobobobobobobbooooooooooooooon
gooooooobooogooo

oooooooooooobobobobobobobobobbbboboooooooo g
gooooooooooobooboboobobobobbbbobbbbbbbobobon
goooooopoooobobobboobobooooooooooooooon
goooooopoooobobobboobobooooooooooooooon
ooooooboooooggooo

ggodoooooooooooooooobooobbboobbobobbbbb
gooooooboobobobbobobbooboobbobobobooooooooooon
gooooooooooobooboboobobobobbbbobbbbbbbobobon
ooooooboooooggooo

01-1000b00obgooboooboobobboobooobooobooo

01-1: 000000000000000000000

gooog goooooo gno
ooooooooo goboboooobodo oooooboOooooooboo
gooooo gobogo goooboobooboobooooboobooo
O (bLl) DLiODOOODOODODODODDODODODODOD
god bLIobouLTrRIXOOOO
00ooodOdTrue4 UNIXDODODODO
gooobobo rODDO

goooooboooboooobooobb 11



gno

goooooo

gooog

011 000000000DO0O0booocoooooD @mo)

opOoogBo.

DDDDDDMD
ooHobdg -o

DooosOd_o
OO0O0O<cOa O
DDDDEDmD
oooofEolo
woooYooo
WDDDmDDD
woooovooo
Xopooooo

A_M_H__H__H__H__H__H__H_

oo
oo
Q0
© O

/usr/share/doclib/dlp
a
oood0ooooooobo
0000000 Trued4 U
4.3BSD0 4.4BSD] XNS4.
POSIX 1003.1g Draft 6.6 O

Oogatoog

ad

]

|

ad

ad
tandard

g
T
g
a
g
S

DDDDDDDDTD
DDDDDDDD&SD
ooogoooxkso
opoogooozg<©?
oooWooo25gy
DDDWDDDMDTD
ooovwooozg %o
oooooookFgdg
oooooooog 2o
OoOooOo0dO O
OoooooooOo |40
CDoooooodog0o
OoooDo0Ooooo e d

ooooooooo>ad

STREAMS

OoBUgogoo
OoYFooolt
OooXoooo
Ooooooood
OooooooO
OooooooO
OooooooO

XTUTLI

1-2 000000O0o0O0obo0oo0ob0o0oooooo



011 000000000DO0O0booocoooooD @mo)

gooog goooooo gno

eSNMP MIB (Management Information Bases)
O0o00oooooooog SNMP OO

0000000000 000000
000000000 60000
RSVP D0000000 (QoS)0000
0000000000000000
0o00000000000000
0000000 700000
STREAMS 0000  ifnet STREAMS 000000000000
opoooooog  STREAMS O 0000000000 Trued UNIX O
oo 0000000000000 TCP/IP
00D000000000000000
00000000 800000
dlb000000 STREAMSOOOOODODO00O0O00O
0oo00000000000000
00 BSDOOOOOOOODOOO
0000000000 dlb00O0O0OO
O0DLPIDOOOODOOOODODO0
00000000 800000

oooooooooooooooooobobooobobooooobobobbbbo
gooo0oo0o0o0o0ooobObOOoo0oooooooooooooooooo
goooooooobobobi1iboboboobobbbb Oo0o0oooooooDooDoo
goooooobbooobbobobbbbbbbbooggo

1.1 0000 ogobooouood

oooooooooooooooooooboobooboobooobobobobobbbbbono
oLhooooObooobooobooobooobooo (erPhOOO
gooooooDbD bLioooggoguLTRIXOOOOOooooooo
O0000 TruedUNIXDOOOODOOODODOOOD DLIDOOODOO
oood FOO0O0O0ODODOOOOO

DLPIOOOSIODOOO0ODOOOO0OOO0OOoOooooooooooooooDog
gooooooooooboDbLPiO00oOoOooboDoODoODODODODODODDODDO
goooooooooooboooboobobobobobbbobbbbbbbobobno
obooobooobooobbooobOooboboooboooboD O 20
OOO0ODLPIOTru64 UNIX O dip 000 O0O00OO0OOCODODOOOOOO
oooooboboooooooobbbooo

gobooooboooboooobooobobo 1-3



12 Do ogoooouogod STREAMSUO DO OO
ERERE

Trus4UNIXODODOOOOOOOOOOOODOOOODOOOODOOODO
g0ooo00ooo0ooo0ooo0oooUooooooooo woyoboooo
AT&T System V Release 4 STREAMS O 00 O0OOQODODOO BSDOOO
ooooooooooobobooobooboboboboboboobobobbobbbbbon
goooooooooooboobobooobobbbbbbbbbbbbboobobn
goooooboboooooobboobooogoooo

odoooooooooooooooooboobobooboobobobobbbbo
obooboooboobooooboooboooboooooboooosBsDUOO
goooooooooooboobobooobobbbbbbbbbDbbbbobobn
gooooooooooboboooboobobobobobobobobobobbobbbobbno
gooooooooooobooboboobobobobbbbobbbbbbbobobono
goooooooooboobobbobbuoooooouoooo ooooogo

gooooooooooboboboobbooooooooooooooon

gooooooo ooobooobobobobbbbbbbbbOooooooo

gooooooooooboboboobbooooooooooooooon

goooooooboogogooo

STREAMS O 000000 O0ODOOOODODODOODODOOOOOOOO
STREAMSOUOUOUOUOUOUOUOUOAT&TOOOOUODODODUODODODODODDDODOOO
oooo0o0oo0o0ooooooooooooobobbODbDbODbDbDbbbOboboo
O00000000D0DDDoDDoOoOoOoOoOOOOODOOOODODODODODOOOOO
O0000000oDDoDooOoOoOoOOOOODODODODODODODbOOODO O00g0Oga
0000000000 openl closel putmsgl getmsg O 0 0O ioctl O
O000000000oDDoDDoDOoOoOoOOoOSTREAMSOOOOOODODODODDOOO
0000000000 0O 1-100STREAMSOOOOOOODODODODOOO
O0ooooooooOoOooooon

1-4 000000000 bOO0O0Db0O0oo000oDOo



01-1:.0000000000000D00 STREAMSOOODOOO

STREAMS Vo k
FFUr—2ay FIYHr—3Y
a1—HZER/
> h—ILEM
AR)—=L -~y F
H
1
1
1
H
: Viry @
i
1
1
H
i TCP UDP
1
; DLI
STREAMS -
Eoa—)L
: \ I
1
: ifnet /@
: SLIP
STREAMS K354/ BSD K54 /%
*y bT—7

ZK-0554U-AlJ

od

True4 UNIXOOOSTREAMS O OUOOODODOOOOOOO
oo0bOOoO0oooobobObbOOoOooobobobbOOoOoOo0o (B 141
oooooO0)o

oooooooooooooooooobobooobobooooobobobbbbo
goooooooooobobooobooobbbbbbbbbbbbooog
gooooooooobobooobobobobbbbbbbbbobb o0oogoo
O0000o0 ifnet00000gOBSDOODODODOOOODOODODODDODOO
BSsDOOOOOODOOOOOOOODODODODODODOOOoOoOd

STREAMS OO 0000000 DOOOO0ODOOOO0ODOOOODOOOooDOGg
gooooooooooboooobooboboboboboboobobobobobbbbbono

goboooobooobooobooobobo 1-5



O0b000obO000oDb000o0bO0oU00obO0o00DbDO0o0ob0D STREAMS O
Oo0o0o0o0o0o0oboOboObObObO0O0O0 0000 goUgggosTREAMSODODODOO
00000000000 bO0o0o0o0o0o0o0o0oUooOooO STREAMSO OO
gooooobobbooogoooboboooon

1.3 XOpenUOUOOOOOoooobooonoO

XOpenOOOUODOOODDOODOOODUOOD XTHhOOOoDOUOODDOODOODO
ooooooooooooboooboobobobobbbbobbbbbbbobobono
gooooogoooXTigooooooooooooooooooooo
gopoo(ep)0oO0D0O0O0ODOOOODOOOOODO (WDPODODOOOO
gooooooooooboboooboobobbbbbbbbbbbbboooo
ooooobobobooooooboooogoooo

O1200XTIDOSTREAMS OO OOOOOOOOOOOOOOOOO
ooooobobboooogoooobon

1-6 000000000 DOO0O0ODOO0O00O0D0OO0



0 1-2: XTIOSTREAMSOU OO OGOQOOoOOoOoooooo

Virv b
XTITLI 777 —>az
| a1—HZE/[
- h— LR
AbY—L-Ay R
i |
1
i timod
; |
H xtiso V7 bR
i
1
H
i TCP UbP
i DLI
H
: IP
H
Pty l
! STREAMS ! i
{ STREAMS ¢ ifnet /&
..... maniss BSD | SLIP
i KSA1 | ESaN

? *y kT—7

ZK-0555U-AlJ

goobooboboobobooobooboboobobooboooboobobon
o000 2000000000000 1l oooo

1. STREAMSOOOOOOOOOOOOODOODODODOODODOOOOO

OOOOOSTREAMSOUOU0OO0O0U0OUOOO0OO0OO0oOoooooooooo
oddooooooooooobooooooooooooooboobooo
gojodooooooooooooooooboobobboobbobbobbbb
Ooodooo0o0ooooono sTREAMSOOO0OO0OO0O0OO0O0O0O0OOOO
STREAMSOO0O0O0O0OOOOOOODODODODODODODODODOODOOO

gd

Tru64 UNIXOOOSTREAMS OO OOOOODODDODOO
gogoooobobooogoo

gooboooobogoobooobooobobo 1-7



2. 0DO0DOODOOOOOOCOOOODOODOODOO(rePOOO UDP)O
goooogoo

U000 timed 00 D0 xtiso0 00000000000 OOOOO
ooooooooooooooboooboobobobobooboobobobobbo
OO0 ifnet 0000O0O0BSDOOOODOOOODOOOODOOOOD
BSDOODODODDODDOOOOOOOOOODOOOOOOOO0O00404040gd

1.4 eSNMP

True4 UNIXSNMP O OO DOOOOUOeSNMPOOOOOOOODDOOO
oboooooobooobogooo sNvMPOOODOODODOODOODDOOOOODO
ObO0OoOobO0OeSNMPOODOOOODODOOODOOODOOODOOO
oo0o0b0Oo0o0o0oobbooooobboooobobbooooonb SNMP
goooobobbooooooboooooooooviBOOOooooOo
ObOO0O00oDbO0oooboOogeSNMPOUODODOOOOOODODOOODOO API
gooooooooboboooobo MiBOOOOODDODDODOOOooOooODOOO
oooooooooobobbboooooooooon

15 RSVPLOUOOODOOODODOOOOOLDOOOoonDoOOd
good

Tru64 UNIX O O RSVP (Resource ReSerVation Protocol) D OO0 OO0 00O

RSVPOUOOOUOOOOOOOODOOOODOOOOOOO (RAPHDOOODO
0000000000000 00000000o0000u00oo0oO0o0gdn QoS
(0O0DO0DO0D)0000O0D0OD0DO0OD0DO0ODO0O0OO0O0OO0OODOODOOOOO0
rsvpd 0000000000000 0ODO0OO0O0OO0OODOO0ORSVPOOOO
000000000000 RSVPOODOODODOOODOOODO rsvpab OO
OOO0OTrafficControl D0 000000000 OO0OO0OO0OOOOOOOOOO
0000000000000 000000000000o0oooooooon

16 UUUOOO STREAMSUOUOUOOOOO

ifnet STREAMS OO OOOODOTru64 UNIXO BSD OO OO TCP/IP O
OoooooopooOoOoOSTREAMSODODOOOOODODDODODDODODOOOO
oo bbbdipdddddoooooOooOooonoDbDbSTREAMS
O0000Db000ooD00o0oDO00o0oDO00o0oD0O0DTrue4 UNIX DO
o000 BSDOOUOOUOUOUOUOODUOOoOoooooooooobooo

1-8 DO00O0O0Oo0oo0ooOobooOoobooooooDoo



0130000000bo0o0o0oooooooOoo Bsboooo TCPIP
OO0O0O0O0OSTREAMSOODODOOOOOODOOOOOOOOO0OOOO
ooobooogooo

0 1-3: STREAMSOO0OU0O0ODOO0OOO0DOOODOOO0ODOOODOOn

STREAMS Y
TIVr—ay TIVr—ay
2 —4ZEf
- h—H LM
AbY—=L~yE
i
1
1
i
' V7 hE
i
1
1
i
! TCP uUbP
1
i DLI
i
; P
’ j
1
H .
e : ifnet .
| STREAMS | STREAMS | ———] ifnet & SLIP
LT SN k54
i DLPI {8 Jz—2 BSD F3 4/
1 T
- e

é *y kT—=7

ZK-0556U-AlJ

0130000000000 0b00b00b00bO00O00000000000000O00O00O0O
goooooooooobobobobobobobooooooooooooooon
ooooobobooooooBSDifnetd0ooonoDLPIOOOOO
0ooobobbo0o0o0o0ooobooo0ogob BSDiftnet OO
OO0 ifnet STREAMSOOUOO0OD0O0OO0ODOOODO ifnet STREAMS
O0000DbO000b000O0DbOO0OSTREAMSOODOOO0ODOOODOOO
goooooo0oooobobobobobobO o000 oooooooo
O0o0o0oo0o0o0o0o0opoDoDoOoOSTREAMSOOU0OO0OO0OO0OOOOOODOOO
O0D000D000000000ifnet STREAMSOOOODO DLPIODO
O0D000D000D000D0 ifnet STREAMSUODOOUOOD DLPIOODO
OoooooDbLPIDOOODODO BSDifnet 00O OOUOBSD ifnet 00

gooboooobogoooboooobooobobo 19



gooooooooooggooooooooooooooooooooo
oooooobooooogogooo

0O1400STREAMSO0OD0O0OO0OD0OOODOODOOOOODOBSDOO
goooooooooobooobbbobbbbbbbbboboo

014 BSDOOODODO STREAMSOUOUOOOUOOOOOOOOOO

STREAMS Vi bk
FIUr—vay FIUsb—Lay
1—HZER
. H—F LR
RRY—L- Ay R
: H
| |
! ' Vi hE
1 1
i STREAMS
; ki TCP UDP
i |
i DLPI 4 Y42 7T —2X DLI
dlb P
! BUES AN i
:
STREAMS ifnet @ SLIP
57 (N2 VAN
ESa—) = .
o= BSD K35\

é *y bT—7

ZK-0557U-AlJ

U1400000000STREAMSOOUOO0ODOOOOOOOOODOOODOO
ooDoOO00o0oooobObO00ooooobDbbOo0oOooon STREAMS O
goooooooobobobobobob bobobobbobobono STREAMSODODOOO
O000o0o0o0op0oOobob0Ob0alb STREAMSOOODODODOOODODODODDDOO
0ooobobboo0g ifnet 000000000 DODOOOOOOO
BshbOUOOoOoOoooooooboooobooooboooobooooo

1-10 OO00OO0oOooOobobooboooooboo



1.7 OO

0 1-5000000000o0oooooobobobbbbbbbbbb on
goooooooooobobobobobobobooooooooooooooon
oogoooobboooog

015 0000000000000 000

| XTI/TLI |

STREAMS
7TFUr—vay

AbY—Li-~Ay kR

Viry b
FrVr—vay

a1—H%E/H

H—ILER

— a
E timod i
i T i
i ; : Viry bE
! xtiso Y
' | STREAMS |
i VEDa—IL L
; . TCP uDP
! DLPI {8 7x—2 DLI
i dib B
' BUIRS AN P
: : I
Fommmde————— ifnet
| STREAMS ¥ | STREAMS | —— ifnet 8 SLIP
P ESa—)L | EZa—L KRS AN
¥ DLPI >4 71 —2X BSD K34/
SR S — —
| STREAMS ESA/% |
1 1
é Ry kT—=Y
ZK-0547U-AlJ

gooooobooooboooboobobo 1-11






Jobodggbobtdgbgbbtugbt
oot

Tru4 UNIXOODOOOODOOOODOOOODOOODOOooooOog (bLpr
O00ooboboO0o000oobobbob0O dlbSTREAMSOODODODOO
goooooo

O00O00O0 dlbSTREAMSOUOOUOOOOOO DLPIOOOOO
00000000 DLPIOOO PostScript 0000 (dlpi.ps) 00
/usr/share/doclib/dlpi OO ODOOOOOODOONO

od

oooooboDLPIOODOOODDOOO0DOSFPGMRAnn O
goooooooooobooboobobbbbbbbboboo

U2-1goo0boooobobogooboooobooooooobooobooon
goooooooooobobobbbbbDbbbbbboooo

gooooooooooooboobooboooooono 241



0 2-1: DLPIDO0OOO0OO

a1—HZE/[

A—RILER

DLPI 4 271 —2R

DLPIA 227 1—R

ZK-0677U-AlJ

od

dlb STREAMSOUODOOUOODO DLPIODDODOOOOOOODODOO
ooo0o0o0o0o00o0b0 00000 ooooooo
ooodog 2400000000000

doooooooooobobboboobobositooooooooooooo

ooooooooobobobobobO ooooooobobobooobobbbbobo

OO0000o0o0ooOooDOooOOooOOob0 (@LsOooO)yoooooooooooo
gooooooooooobooobbobbobobobbobobobbbbbbobbo
oOb00o0bOo0o0obO0oOoobOogo@Lsocgobobo)ybooboboooog
ooooobobooooogogooo

2-2 JO00OO0ooooOooobobooooobooboo



DLPIOOOSIODODOOOOOOO0OODOOSTREAMSOUOOODODOOOO
gooooooooooobooooobobboboboobobobobobobbbbbno
ooooooooooooboooboobobobobbbbobbbbbbbobobono
goooooooboogooooon

O2-200DLPIODOCOOCOOOOOODODLSOCOCOOO/MWOO
oooooooooobLsoooooooobobobobDooobLsonOng
o000o0obO/o00o0b0o0o0obOoOooboOoDbLSsO0Ob0DbDOOODbDOO

02-2.DLPIDDOO0O0O0O0OOODODOO

DLPIA % 7xz—X

NP EL Pk T e— DLS /(4 & R/

JYz547

ZK0731UJR

240000000000DO00OO0ODOUOODOOODOOODOO

21 0OoOoon

DLPID O OO 30000DODOOO0O0OOOOooOOoD
- JOOooooDbOOOO

pLsOdddoooooooooooobooboboobooobbboboooo
goooobbooooooooobbooooooooboobobooo
goooobobooog

oooooooooooooobLsogooooooog bLsooboono
ggodoooooooooooooooooboobooboboobobbobbbb11o
gooooooooibbobobobooboboboooooooooooog

- JUOO0OooobODODOOO

DLsOOOoOobOOoooboOooobooobooobooobooooo
ooooboboo0oooooooboobLsoooobooooooooobo
oo oooooobobooooobbobobooooo bLsoooog

goooooooooooboobooboooooooono 2-3



goodoooooooooboobbobbbooooouooooo oo
ooooooooooooobobobobbbbbbbbbboooooo
oooooboooooogooo

gogodoooooooooooooooooboobboboobbobobobbbb
gooooooooooooooboobooobobboobobbobbbbo

gd

Trued UNIXODODODODOOODOOOOOO0O0O0000004d
goooooo

- JOO0OoooODOODOOOOOooO

oooboboobLstbooooobooooooobboooooobobogoo
ooooboobobbobObODOLANOODODODODDODODODODODODDODODO
ggodoooooooooooooooooboobboboobobbobbobbbb
gojodoooooooooooooooobbobobooogooooo
oooooooooooobobobobobbbbbbbbbboooooo
gooobobobooooooobboboooon

22 JO00oooogno

oooooooooooboboobobooobrPiCDODOOOOODODDDDDO
obo0o0obO0oo0oooobooboboooboOobLsbogooDg bLs
ooo0ooO0ooboooO(@obDOooOoo0ooOobO0ooboooDOoDOooOooo
oO00O0)bOooooOooobobOoOoooboboobOooo

DLPIO0OO0OOO0OO0OO0OO0OO0OO0OO0OOODOODODODOOOOO
- JOO0oooDoOOOO

- bDogoooboogo

- bDoooogooo

- bDoooogooo
- JOoOoooboboboOOoOOoooooo

- 0gooo

- Ogogooo

- Oooo

2-4 J00Oo0oobooOoobobooooobooboo



- 000000000
- 000DO00OD00OOODOOOO0OO

- 0000D00000O00D00O0

- 000000 (QOS)O0 0O

- 0OoOooo
- 000000000000 0OO0ODOO00O0OO0

- 00000D00000000O000000000

- 000000 (QOS)O0 O

- 0OoOooo

221 DO00O0OO0OOOOOO

oooooooooooobrPiDOOODODOD 30000OD0O0OOOOOO
oobo0oob0oobOoobobOoooboOoobLsogooobLsoogn
gooooooooooboboobooobobbDbbbbbDbDbDbbb0OIbog
o000 oo oooboooboooOoo

- JUOODOOOOonO
DLPIOOOODOODOOOOODO DLSODOOOODODOOOO
- JUOOOOOODO

00000000 DODODODOO0O (PPA: physical point of attachment) [
OO0o000o0O0o0oOdDOooOO0oDOdD 2300000000000

- JUOOOOOODO

000000000 DO00O0ODO0O0OO0DbO0O0O0DO (bLsAP)OOoOOO
gooboogoooo

222 O00b0OO0oobOoobobobod

oboooobobooooboooobooooboboooz200DbLsOooobooon
oooooooooooboboooboobobbbbbbbbbbbbboooo
oooooooooboboobobobbOoo0oooooooo0 ooooooo
gooooooboboobobbbbooooooooooo

- JOoooooogo

gooooooooooobooboboooooooono 25



oo0oO0obLsgboooooboOobLsoboogooooooooooon
ooooobobooooooobooooooo

ooooooooo

ooooooooooooobobboboboboboobooobobobObOOoOoOoga
oo0o0oobObOoobobOoobobOoobobOoo (besbyyoooobooOoo
ggooooooooooooooboobooboboobbobobbbo

goooooon

DLSOOO0DOO0O DLSODOO0OOO0oDOOOoooDoooobooooDoOon
oooooboboooog

oooooooon

pLsOddooooooooooooboooboboobobooobbbobooog
DLSOO0O0O0O0O0O0O0O0O0O0OODDODDODDOOOOOO0OOoDOoOoOoOoDobObDD
gooooobobooogoooboboood

223 U00bOO0o0ooOoboobobooonoo

oboooobobooooboooobooooboooooobLsoboooboon
gooo0obooobooboboobooobooboboobobooboon
gooo0obooobooboboobooobooboboobobooboon

goooobobbooooooobooo
OO00o00oO0oOo(@pLsby)booooooooooobooboboobooo
ooobDO0OO @os)yocooooa

DLSsOO0O0O0O0O0O0OO0O0O0O0OODODDOOOOOOO0OO0OOoDOoOoOoOoOobDObDOD
goooooooooooooooooboboobbbobbbo

goooboogoooon

gooooooboobobobboooooooouooooooooon
ooooooooooooooboboboboboobooobooboobLsboboOon
oooobobboo0o0oooooooooobobooooooooo
goodoooooooooobobobobbbbbbbbboooooo
gooooboboooog

26 J0oOooooOooboboooooboooboo



224 JO000o0o0o0obboobbobobooboonbd

gooboooooooboooobobbooooboboboooonbD beso g
ooooobbooooooooooboobooooooobbooooog

goooboobobbbbbbboboooooooooooooooDobooDo
goooooooooobooboboobobooooooooooooooon
oooooooobobobobobobobboooo ooooooooooooo
gooooooooboboobobobbOoo0ooooooo0 oo oo

gooooogooo

00000000000000000000000000
LLCOODOOOOO0OOD0OODLSDUDOOOOODODODONOOn
000000 (QOS)0000O0

DLsOOO00OO0O0OO0ODOO0OO0O0DOO0O0oOoDOOoOooooboooooboooon
gojooooooooooooobooboobooboboobbobobbbo

gooboooooo

gooooooboboobobboooooooouoooooooboon
oodoooooooooooobobobobooboobobooboobLsboboOon
goooobbooooooooooouoooobobooooooon
goodooooooooooobobobbbbbbbbboooooo
oooooboboooog

23 DLPIO O OO0 on

OobLPID0O0O0OOOO0O0O0O0O0O0O0O0O0O0OCOUCOCODUOUUODODOOOIDOO
goooooooooobo oombobobbobbbbbbbbobobooo

goooobboooo

oooobLsSsOoooboooooooobobobooooooboooboo oo
gojodooooooooooooooooboboobboobobobobobbbb
ooooooo ooobobooobobbbbbbbbbbbooooo
(PPA)OODOOOODOO0O 25000000D00O0OOO

gooooboboooogooo

DLSOOO0OO DLSOOO0OO0ODODOOO0OoOooooboooDDbOoOooon
goodooooooooooobbobbbbbbbbboooooo
ooood

gooooooooooooboboooooooono 2-7



DLSAPOOOO0OODOOOOOODDOMACOODOODDOOOODOO
O00O0O0000o0ObODbbO0O00Oo (sApOOOOOobODDbOOoOOo
ooooobobD oD sSAPODODOODOOOOOO 200001S0 8802-2
(IEEE8022) 000 1000000 COOCOOODOOO HIERACHICAL
DL _SUBS BIND REQUUIODOOODOODLSAPOODOOOMACOODO
OO SNAP SAP (OxAA) OO DO 50000 SNAPOOOODOOO

U2-300000000o0oo0oboooooooon

0 2-3: DLPIOOOOOOOOOOO
DLS 21—

DLSAP

-‘j—
DLS
JOangd s
%fﬂ)‘ TA4T T

PPAOOO0O00000000O0O0O0O0OODODDODODDODODODODODDDODOO
oooooobobbbbDbDbDbbbbbbobOooPPAOOOOOOOOO
DLSO0O00000000000O00O00ooooooooobbbbbDbLs
gobobooooooobooobobbooooobboooobobbd PPADD
oo pPPAO0OO0OODDODOOOOOOO

ZK0678UJR

DLPIOOOO 20000000 DLSOOU0OO0OOOUOOOOoOo oD 20
oobDoOoOoobLsOobooboO0oOog PPAODDOOOOOOODOOO
goooooooo

- QJOoooOi1

oobo0ol10b000oboogobLsoooooooooooooooog
ooobboooooboboPPAOOOOODDOOODODIDDOOO
gooooooooooobobobbobbbobbboooooooon
PPAO 0000000000000 000O0O0OOUOOOODOO

2-8 JO0o0OOoobooOoobobooooooboooboo



goo010000o0000gggoooooooooooo pPPAD
OO0OO0OSTREAMS O clone cpen 0000 0O0OOOOODODODOO
0ooo0o0o1l1b00o0o00ooobbooooo pPAODODDOOOO
gooboooooo

- OODODO 2

o000 200000000DLSO00000O00 attachOOO0O0OO
ooobobOoooooopPPAODODOOOODODOOOODODDOOOO
00 200000000o0pen0000O0OOOOODLSOOOO

DLSOOU0O0OD00OO0O0DO0O0OO0ODO0O0ODOOO0 UO0D0attach OO

ooooooopPPAODDOOOOOOOOOOOOOO0 PPADODODO
ooooooooobLsddoooooooooooo

Trus4 UNIXOOOOOO 200000000000000D0O0ODO
ooooo0 2000000000000 pPPAOOOOOOOOOOOO
goooooo

24 DLPIODOUOOOOQ

0 2-100dlb STREAMS 000000000 OOoOooooO beLPiog
00odd0d0oooo0oO0ggoo DbLPIO0D0OOO0O0OO0OoOoDooO
0000 /usr/share/doclib/dlpi/dlpi.ps 00000 DLPIO OO
ooooooooo

02-1:.000000000DLPIDOOOO0O
gooooo gano

DL_ATTACH_REQ DLSOODO0OO0OOPPADOOODOOD
000000000000 O0000200
00000000000 000O0

DL_BIND_REQ DLSOOOO0OODOODLSAPOODOODOOD
000000000000 00 DLSOOO
0000000000000 00 DLSAP O
000000000000 00000

DL_BIND_ACK DLSAPOO0O0ODOOOOOOOOODOOOOOO
00000000000000D0O DLSAP O
0000 DLSODODODDDD DL _BIND REQ
0000000000000

DL_DETTACH_REQ DLSOOODOOOOPPADOOOOODODOO
0000000000000 000

goooooooooooboobooooooono 2-9



O2-1:. 000000000 DLPIDOOOODO(@O)

gano

gooooo
DL _DISABMULTI_ REQ

DL ENABMULTI_ REQ

gooooooooobooboo bLs

gboobooog

DL _ERROR_ACK

DL _INFO REQU U OUOODODOOOOODLPIO

DL _INFO_ACK

0000000000000 O0O0O00

DL _INFO_REQ

DL_OK_ACK

ooo
OooO
ooo
ooo
ooo
Oooo
oooX
oooX
ooot
ooot
oot
ooobt
oot
ooPa
(o
(ol
OO -0
oo -0
oo - 0O
OO—0
ODooo

gooooo

DL _PHYS ADDR REQ

<

DL_PHYS ADDR ACK

QLhIIbiOODODbODLS
oooooooooo

DDR_RE

DL _SUBS BIND ACK

DL_SUBS BIND REQ

AP O DL SUBS BIND REQ

oooooooooooDb PEERO

SAPOOOO0OOOOOOODOODODO

SNAP SAP (OXAA) 0 DL _BINDS REQ

Yooooooool
dooooooooo

DL_SUBS BIND REQ

L SUBS BIND REQ

oooooooodno
oooooooog s
gobooobooo

APOODDO

g

0
“Yoo
[aNmEm
(e}
&=
R_
o)
Z
H
£
|
9]
m
D
S_
=
[a)

DL _TEST CON

DL _TEST REQU OO0 OO0 OO DLSDU TEST

0000000000 O00Oooon

2-10 DOoo0ooOooobooOoooobobooobooooboo



O2-1:. 000000000 DLPIDOOOODO(@O)

000000 oo

DL_TEST_IND DLSODO0O TESTOO OO DLSDU O
0000000000000

DL_TEST_REQ DLSOOOOOOOTESTOODODO DLSDU O
DLSOO00OD0O0DO00OODDOONOODDOO

DL_TEST_RES DLSOO0ODODOO0OO TESTOOODOOOO DLS
0000000000000 0000000

DL_UDERROR_IND DLSOO0O0O0O0O0O0ODOOD DL_UNITDATA REQ
0000000000000

DL_UNBIND_REQ DLSOOO0D0DOODOOOO DL BIND REQO
0000000000 DLSAPOOOOOOOO
0000000000000000000

DL_UNITDATA_REQ 00 DLSODO00000D0O00O0O0100 DLSDU
ODLSO0000DLSO0000000000

DL_UNITDATA_IND DLSOOD0000DDLSOOD0O0DOL0
0ODLSDUDOOODODO

DL_XID_CON DL XID REQ OO 0000 OO XID DLSDU
0d000000000000

DL_XID_IND DLSOODOO XIDDLSDU OO O OO
0ooooooooo

DL_XID_REQ DLSOODOD0OOOXIDDLSDUOODOO
0000000000000000

DL_XID RES DL XID RES 0O 000D OO XID DLSDU O
DLSO00D000DO00OODODONONOODDOn

25 0000gd pPPAODOUO

doodoooooooooooobobobobobobobobobobbobbbSTREAMS
0000 /dev/streams/dlbUOO000O0O000OO0O0O00O0O0O0O00O0 PPAO
Uo0oooooDoDDO0OD PPAOOUOUODL_ATTACH REQDLPID DO DOO

U0 dl ppa00000000OO0OODODODOO

#include <sys/ioctl.h>
#include <stropts.h>
#include <errno.h>
#include <fcntl.hs>

#define ND GET (’'N’ << 8 + 0)
#define BUFSIZE 256
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main ()

int 1i;

int £d;

char buf [BUFSIZE];
struct strioctl stri;

fd = open("/dev/streams/dlb", O RDWR, 0);
if (£d < 0) {

perror ("open") ;

exit (1) ;

}

sprintf (buf, "dl ifnames");
stri.ic_cmd = ND_GET;
stri.ic_timout = -1;
stri.ic_len = BUFSIZE;
stri.ic_dp = buf;

if (ioctl(fd, I_STR, &stri) < 0) {
perror ("ioctl") ;
exit (1) ;

}

printf ("Valid PPA names on this system are:\n");
for (i=0; i<stri.ic_len; i++) {

if (buf[i] == 0)

printf (" ");
else

printf ("$c",buf [i]);

}

printf ("\n") ;

# a.out

Valid PPA names on this system are:

ssccO (PPA 1) 1nO0 (PPA 2) dsyO (PPA 3) dsyl (PPA 4) \
sl0 (PPA 5) sll (PPA 6) 1loo0

#
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U00000000DD deconfigDODODOODODDODODODODDDDODOOO
ooobooogooo

1. 00O000O0DDoOOoOOO0O (¢ 00 /usr/sbin/doconfigO OO OO
ooooag

2. 000O0OOO0OO0oO0oOooOoObDbOOoOOooo

00000000000000000000000000000000
0000 ()0D000000000 000000000

Enter a name for the kernel configuration file. [HOST1]: |RETURN

3. U0Ob0bbOoooooobbboooooobbooooooDbyd
ooood

ooboooooon

A configuration file with the name ’'HOST1’ already exists.
Do you want to replace it? (y/n) [n]: y

Saving /sys/conf/HOST1 as /sys/conf/HOST1.bck
**% KERNEL CONFIGURATION AND BUILD PROCEDURE ***

4, 0000000000 DOO0O0O00O0O0OO X/Open Transport
Interface (XTISO, TIMOD, TIRDWR) U OOODO OOOOOOO
00o0ooooooOoOooooon

gooboooooo

*** KERNEL OPTION SELECTION **%*

Selection Kernel Option
1 System V Devices
2 NTP V3 Kernel Phase Lock Loop (NTP_TIME)
3 Kernel Breakpoint Debugger (KDEBUG)
4 Packetfilter driver (PACKETFILTER)
5 Point-to-Point Protocol (PPP)
6 STREAMS pckt module (PCKT)
7 X/Open Transport Interface (XTISO, TIMOD, TIRDWR)
8 File on File File System (FFM)

9 ISO 9660 Compact Disc File System (CDFS)
10 Audit Subsystem

11 ACL Subsystem

12 Logical Storage Manager (LSM)

13 Advanced File System (ADVFS)

14 All of the above

15 None of the above

16 Help

Enter the selection number for each kernel option you want.
For example, 1 3 [15]: 7
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Enter the selection number for each kernel option you want.

For example,

13

)

You selected the following kernel options:

X/Open Transport Interface

Is that correct?

Configuration file complete.

(y/n)

[yl: y

(XTISO, TIMOD, TIRDWR)

5. 0000 ooooonbObDDbDDODO

doconfig OO ODODODODOODOOOOUOOOOOOOOOOOOOO
goooooooooooboobbobooboboooooooooog o
oodooooooobDbobDbbDO00 doconfig oo
oooooobooooboooob0 (pyoboobooboboooboooo

oooooboboooog

U000000O0strsetup -i00000000000000000
STREAMSOO0O0O0O0O0O0OODOOOOOOOODODODODODODODODDOO

6. strsetup —cO0 0000000000 DDOOOOOOODODOOOO

goooogoo

strsetup —c 0000000000 00000O000OO

# /usr/sbin/strsetup —c

STREAMS Configuration Information...Fri Nov

Name
clone

dlb

kinfo

log

nuls

echo

sad

pipe
xtisoUDP
xtisoTCP
xtisoUDP+
xtisoTCP+
ptm

pts

bba

lat

pppif
bppasync

pppcomp
bufcall

null
pass
errm
ptem
spass
rspass
pipemod

Type

device
device
device
device
device
device
device
device
device
device
device
device
device
device
device
module
module
module
module
module
module
module
module
module
module
module

Major
32
52
53
54
55
56
57
58
59
60
61
62
63

64

XOpen OO DOOODODOOODOOOOO

Module ID
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timod module 5006

tirdwr module 0
ldtty module 7701
Configured devices = 15, modules = 14

doconfig -c000000O0O0OO XTISOOOOOOOOOOOOQO4QOGQOGO
gooooobobooooooboobooogoooo

1. 000000000000 %) U0 doconfig —c HosTNAME O OO
goooogo

HOSTNAMEOD DD DDDDDODODODODODOO0O0OOOhest21 000000
oooooboboooooooboboooo

# doconfig —c HOST1

2. XTISOOOOODOOOOOOOODOOOOOOOODDOODOOOO
00 0000000000000 000000000000000
yO0OOoooo

doconfig DO OOO0OOO0O0Oedd 0000000000000
oo eabbbDDDDDODDDODDDODDDDDeayOO
goooogoo

O0000Oed000000O0O0OONnest1 0000000 OOOODOO
XTiIsooooooooooooooooooooo ooooooogo
goboooobbooboboboobboobobbooobbooobn
*** KERNEL CONFIGURATION AND BUILD PROCEDURE ***

Saving /sys/conf/HOST1 as /sys/conf/HOST1.bck

Do you want to edit the configuration file? (y/n) [n]: y

Using ed to edit the configuration file. Press return when ready,

or type ‘quit’ to skip the editing session:

2153

48a
options XTISO

1,%w
2185
q

**% PERFORMING KERNEL BUILD ***

3. UD0O00O0D0O000D0O000D0OdeconfigdO0oooooonon
ocooooooooboOo ()oooobOoobooboboooooooo
goooogoo
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U000000D0strsetup -1 0000000000 ODODDOOOO
STREAMSOO0O0O0O0O0O0OO0OOOOOOODOOODODODODDODODODOO

4. strsetup

ooboooooon

-cO0000O0OO0O0O0O0OoobobooOOoOoOoobobobDooo

OO00Ostrsetup -cOO0O0O00OO0O0O0OC0DOOO

# /usr/sbin/strsetup —c

STREAMS Configuration Information...Fri Nov

Name
clone
dlb
kinfo
log
nuls
echo
sad
pipe
xtisoUDP
XtisoTCP
xtisoUDP+
xtisoTCP+
ptm
pts
bba
lat
pppif
pppasync
pppcomp
bufcall
null
pass
errm
ptem
spass
rspass
pipemod
timod
tirdwr
ldtty

Type

device
device
device
device
device
device
device
device
device
device
device
device
device
device
device
module
module
module
module
module
module
module
module
module
module
module
module
module
module

Configured devices

Major Module ID
32 0
52 5010
53 5020
54 44
55 5001
56 5000
57 45
58 5304
59 5010
60 5010
61 5010
62 5010
63 7609

6 7608
64 24880
5 5
6002
6000
6001
0
5002
5003
5003
5003
5007
5008
5303
5006
0
7701
15, modules = 14

3 14:23:36 1995

00000000000 deconfigddoooooooooooQoO
ooooooboooooooboboboooo

XOpen OO DOOODODOOODOOOOO



A

oot

00000000OOoDOOoDOoOooOdoDooDooooUooooooooog
000 XNS5.0000XNS4.0 000 POSIX 1003.1g Draft 6.60 0 0 O
Berkeley Software Distribution (BSD) O O OO0 0 Qo0OoOoOoOoOoOOoOOoOOOO
ooo0oo0ooboooboOooOOoOoO0bC ObobOoDbOooOoooboOobpoooao
OORFC25530 0000000 IPv6 (Internet Protocol Version 6) [0 00 [
00o000o00o0oooDOO0oDOooO0oOoDdDoDOooUooooOooD ooooo
O00o000ooO0ooDOoOooooooowv4aOOODOOODOODOO
OO0CO00OO0OoOoOoOomwrveOOdDOOOOOOCOO IPMMO0O0OOCOO
O00000oo0oDOoooDOoo

ggodooooooooooooooooboobobboobbobobbbbb
OOoocOo(rePNIP)DO0O0O0ODOODODOOOCOOCODOOO UNIXOD
gooooooooooobooobobobobobobobobobobobobbbbbbobno
goooooooooooboboboboobobobobbbbobbbbbbbobobono
gooooooooooboooboboobobobbbbbbbDbbbobbon

O0oooooo XNs4o0OOoobODODODODDDODOOOOOoOoooooo

OOcgsoU0oooooooobobobobbbDbDbObObODbODODODODbDDDDO
oo obDboODDbODOD0ODstandards(s) 000000000 ODO0OOO

OO0O0O0O0O0OXNS4000O0OOO0OODODODODODO XNS4.00 XNS5.000 POSIX

1003.1gDraft6.60 0 00 BSDOOOOOODOOOOOOOOODOOOD
oo 4500000000000

ooooobobooooooooooooo

- JOOO0ODDOOOOOOOOO

- JOOO0OOODDODODOOOODODDOODOOOOO
- JOOOOOODOO

- JOOO0OOOOODODDOOOOOOOOO

- BSDOOOODODOOOOOOODODOOOOOO

oooogo 441



- JUOOO0oobOODODOO0OO0OObOOOOOO0OOo
- JUOO0ooDOODODOO0OOOODODOOD

04 1000000000000 000DO0ODODODODODODODDODODDDbDObOO
goooooobboobobobbobbbbbbbbooggo

04-1: 00000000O0DODOOO

Vi bk
TIVIr—vay

a—+ZER

A—ILZERE

Viry hE
TCP UDP
DLI
IP
|
ifnet & SLIP
[ A
BSD K34 /\

ZK-0560U-AlJ

41 JO0booooooobogoboan

gooooooooooooooboboobobobobboobbobooog

- ODOODODODODODODODOOOOOOOOOOOOO0O00000004gyg
goooooboobooogogo

- ODOODODODODODDODOOOOOOOOOOOOOO0O000000404gyg
ooooooooooobobobobbobobobooooooooooooo
ooooooooooooooobbbbobobobooo

4-2 00O0ODO



gogodoooooooooooooooooboobboboobbobbobbbb
oooooooooooobobobobobbbbbbbbbboooooo
oooooboboooog

gooooooboboboboboboOoooooooouoooooooooo
doddooooooooooboboboboboboboooOouNIXoboooo
oo ooooooooooooooDoDDbDDo
ooobobooogoooBsbOoOoOoOoOoOoOooOooOoDbDOOoOoOoOoO
ooooooooo

411 U000 ogboagoo

gooooooooooooooboobbbbbbbbbbbbooooooo
ooooobobboooog

4111 00D000ODOOO

godooooooooooobobbbbbbo bbbbobbobobboloon
goooi1b0ooooobObbbbobobobobobobo0oooooooooa
goooooooobobobobobobobobbooooooooooooooon
goooooooboogooo

gooooooooooooooboobbbbbbbbbbbboooooog
goooooooooooobobbbbooooooooooooooo

gooooooooooobooboboobobobobbbbobbbbbbbobobon
ooooooooooobooobobobobbbbbbbbbbooo

oooooopbooooogogooon

oooooooobobobobObOOoo0oooooouoooooooooo
goo

ggodoooooooooobobobooboboobooooboboDbDbDbDb oo
ggodooooooooooooboooooobobboboobobbobbobbbb
dooooooooooooobbbbobobobooo

ooooooooobobobobobobobobobbbbbbbbbooogo
ooooooooooooooooooobobobobooboobobobbbob
ggoooooooooooooobboboboboboooo

gooooooooooooobobobbbbbbbbbooo oooogo
ooooooopobobobobob 42230 00000000000

gooog 4-3



4112 OOOOOO

ggodoooooooooooooooooboobbooobobobobbbbb
gooooooooooboboobooboboboboobbobobobbbbbbbbn

- JOoOoDOOOODOODODDODODDODODDODOOOODOO0OOo
- JOOO0OOODODODDOOOODODODOOODOOOOO

- l1000000O00O0OO0ODOOOOO0ODOOODODOOOOOOOO
ooooooboooooogooo

oooooooooooooooooooboooboooboobobobobbob
goodooooooooobobbboobuNIXOoooogogg
goodoooooooooooooboobooboboobobobobbbbb

ooo0ooo0ooooooooboooobOo0ooDbO 42340000
goooogoo

gooooobobooboooogooooobobooooooobobooboooog
ooooooot

- UNIXOOOO

U0ooo0ooDDoDDoOO0ODOO0ODODAF. UNIXDDDDDDDDDDOOO
oodoooooooooooobooooobobobooobooboobobbob
OOoOouNIXOOOODOOoOoOoOoOoODODODODDO /dev/printer 00O 0O
gouNIXDODDoOOoooogooooo

- JUOO0O0ooobODODOOO

O0000D0D00O0OD0OD0OO0O0OOAF_INETO AF_INET6EDO D OODO
ooooooooooooobobobobbbbbbbbbboooooo
ooooooooooooobobobobbbbbbbbbboooooo
OoOOooOoOooOoOooOoOoooooOoooo TePIPOOCDOO
goooooobooooggo

O 4-100UNIXOOOODODDODODODODODOOOO0ooooooooooo
goooooo

1DDDDDDDDDDDDDDDAF_DLIDDDDDDDDDDDDDDDDDDDD
goobO0oobOooobOooooooo0ooooOO0o AFDLIOOOODOOODOOODOOOooO0Oo
ooo0odo rFOOO0O0O00O0O000

4-4 0000



04-1:uNIXDDDDDDDODO0ODO0DO0000000000000000d

UNIX

gooboogooo

gooooogo

go

goooogo

rawld 0O 0O O

SOCK_STREAM,
SOCK_DGRAM

ASCIIODOODO OO0
00 /dev/printer[

O Oooog
O Ooog
O Ooog
O Oooo
O Oooo
O Oooog
O oooo
oooo
oooo
oooo
oooo

SOCK_STREAM,
SOCK_DGRAM,
SOCK_RAWI

320000 IP Version4 O

(AF_INET)O 128
IP Version 6 0 O
led0d0O0OOnO
(AF_INET6)O

gooooboooglIrPO raw
gooooooooooado
oddrawO0O0OODODO1
goimwrbooooooood
oooooooooooo
gooooooooooado
goodoooooooo

4113 00000000

ggodoooooooooooooooooboobbooobobobobbbbb
gooooooooobobbbbbooouo oooooooooobobooDoo
ooooooooooooboooboobobobobbbbobobbbbbbobobno
oo0O0O 000000000000 000000«<sys/socket.h>00

goooooooboogooooon

od

00ooooooooooooooon (<>)0o0ooooo
00 dodooooooooooooooooooooao
0000000000 /usr/include/ OOOODOOODOO
<sys/socket.h> 000 0O socket.h 0 /usr/include/sys
oodoooooooood

uNIXOOOOoooooooooooooooooooooooooboobobo

goooooooo

gooog 4-5



SOCK_DGRAM

SOCK_STREAM

SOCK_RAW

4-6 0OO0ODO

ooooooooooobooboboboooobobobbo
oooooooooogoo

ooooooooooobooboboboooobobobbo
gooooooooooooobbooobbbbo
gooooboboooooooobooooobon
ooooobobooooooobbooboooooo
goooooooooooooboboboobobbbbo
goooobobooooooooboooooobon
ooooooboooo

00000000 finger00000oooogono
ooool1000o0obobboboooogoobon
goooobbooooooobobobooooooo
goooobobooooooooboooooobon
gooooboooooooobboboooogoo
ooooobooooogooo

UNIXDOOOOOOOSOCK_DGRAMDO OO OO
goooobboooogoooooboboboooooo
googogsoCK bGRAM OO OOOOOOOO
ooobOboOoOowbP)DOOOOODODOOOO
gooooo

gooooooobobobobobobbbbbbobobooo
gooooooooobobbobooobobbobo

oooooboboooboobobobobooboooo

UNIXOODOOOOOSOCK_STREAMOOODODO
gooooboobooooobbobobooogooon
OO0SOCK_STREAMOODOOODOOOOODO (TCP)
gooooooooooobbboo

gooooooboooobobbobbbbbobooo
oooooboboooog

raw0 00000000000 0O0OO0O0O0O0O0

O0rawDO0OOOOOOOOOOOOOOO0O0OO
gooooooooooooobobobobooboobbbbo
ddddrawOOO0OOOOOOOOOOOOOOO



goooooooooooooboboboboobbbbo
oooooooooobbbbbbobbbbooo
ooooooooooobooboboooooboobbo
goooooooooooooboboboboobbbbo
OoOSsoCK RAWODODOODOODOOOOODOO
oooooboooooogooo

rawdO0O0O0Oo0oOooooooooooooooD o
gooooooooooooobobooboobbbbo
goodoooooobrawd0oogoooogg
gooooooooooooooooboo

4114 0OOOOO

ooooooooooooobobbbbbbbbbbbboboboboogoog
gooooooooobobobobobobobboboooooooooooooon
gooooooooobobooObO oooooooooooobobooobobobobog
gooooooooobbi10o0o0ooooooooooobboboboo
oo ooooooboooooooobobboboooooboooboon
gooooooooooobooboboobobobobobobbobbbbbbbobobono
OD0000D000 AFINETO AF_INET6 OO OODOOO AF_INETO
U000 IIPvAO0ODOOODOOOAFINETOOODODOO IPVAOODO IPV6
OoooobobDoO0o0o0ogoouNIXOoOboobooooooobooo
OoogooboD AF_UNIXOOO

0000000000000 OD0ODO0OOn (association)DO0O0O0ODOODOO
gooo oo ooooooo
goooooooooooboboboboobobobobbbbobbbbbbbobobon
gooooooboobobobobobobbobobobbobbobooooooooooon
goooooooooboooobobobbobbbbbbbbbooo

uNIXOOO0O00o0o0ooogooooooooooooooobooooo
uNIXODOOoooooooooobooooboooboooboooboooo

oodoooooooooooooooooboboboooboobobobobbob

42 JUoobooobogouobooboboood

ggodoooooooooooooooooobobboboobobobobbbbb
gooooos3sgooboooooooooon

gooog 4-7



- JOooOO

OO0o00o0ooboOoDOooOOoOoOooOoooboooOooO (repooo
ooooobobooobobooooboOowbPp)OD IPOCDOOODOOO
ooooobooooogooo

- JOODOOO

OOooOooOoOooOoDpooo (rePCObDUDP)DOODOODOODOOO
ocooo@p)ooooooooo

- JOoooOO
ifnet 000000000 DODODODOOOOOOOOO

411 000000000OO0O0O0ODODOOOOOOOOOOOOO0004gg
goooooooooboboboboboobobooooooooooooooon
gooooooobbobbobobboboobboboobooooooooooon
oooooobooooogogooo

goodooooooooooooboobbbbbbbbbbbboooooog
gooooooboobobobbobobbooboobobobbobooooooooooon
goooooopoobobobobobobobobboboooooooooooooon
goooooopoobobobobobobobobboboooooooooooooon
gooooobobooogo

421 DO00OOO

ggodoooooooooooooooooobobboboobobobobbbbb
gooooooooooobooobooboboboboboboobobobobobbbbbon
gooooboooboooboooboooboobobooboboooboon
gobooo0oooobbb0oo0oobbboooobbO0o0UUAF_INET
00000 SOCK_STREAMOUOODOOOODOOODOO AF_INETOO
OO0O000 AF_INET6e O OOOO SOCK_STREAMOUOOOO TCPO OO
ooooooooobooboboobbbobbbbbbooobbbbbbbbno

ggodooooooooooooooobooobbooobbobobbbbb
oooooooooboboobobobobbobbbbbbboboobDbbbbDbb O
OODOOAF_INETOOODOODO SOCK_DGRAMUOOOODOOuDPODOO
goooooooooobobobobbbobbobbbbooobbbbbboboo

4-8 0OO0ODO



4211 O0O00O0O0OO0ODOOOO

4212

TCPOODODOODOOOODDODOOOOOOOUOOOOOUOUOOOOO

oboooooboobogoooo TecpOO00ODOODOODbOODOODOOO
goooooooooobobobobobbooooooooooooooon

gooooooooooooboboboobobobobobobOTCcPOOO2000000
oooooooooooobooboboobobobobbbbobbbbbbbobobono
OooOooOooooooo TePIPOOOOCODOOOOODOODODODOO
OO0 AF_INETOOOO AF_INET6 OO ODODO SOCK_STREAMODODODODO
ooooooooooooboooboobobobobbbbobbbbbbbobbono
gooboboooooooogoggoooooooooooooooooooo
gooooooooob oo ooo o
gooooooopooboboboobobobobbbbbbbbbbooo

odoooooooooooooooobobooboboboboobobobobbbbo
googoooboboboooogooooobobooooobbooogoooobobo
TCPOUODOODOOOODOOODOOODOODOOODOOODOOOD
ooooooboboooog

gooooooboooo

ubPOOOOUOUOOOOUOOOooooooooooooooobobooboooo
goooooooooobDbDb ubPOO0OO0OO0OOODDODOO

- JOoOoOoDODDODOOOOODODODODODODODODDDDOODOOOO

- JUO0OO0OoooobObOOO0OOoOooooon

- JO0ODOOODODDODDODDODOO0O0000000O

- JUOO0OO0OoooobObOOOoOOoOooooon

- JO00OO0OO0OO0OOOO0ODOOODOOODDOOObObOOODbODbO0ODbDbOOn

ubPOOODOOOOODODOOOODOOOOOODDODDOOOODODOOO
ooobooogooo

ggodoooooooooooooooobooobobbooobbobobbbbb
gooooooooobobo ooboboboboboboobobbbbbbbboogo
O1000xwhodOOOODODODODODOD OO0 rwhodODODODODODDOOO

gooooboubPOOdOO0ODOOOOOODOOOOOOOOODOOO

U000 rwhod U DO DODDODODOO0OO0O0000000000O0O0O0O0OOOOO
oooooobooooogogooo

gooogo 4-9



ubpPpOOIPOOOODODODOOOOO0OODOOOOOODODOOOOO
ooooobbooooogooooboboobooooooobbobooooog
oooboooooo

422 000000/ 0O0O0O0OOO

ggodoooooooooooooooooobobboboobobobobbbbb
ooooOo/qmuoo0oooodoo0ooooobooooooooooDo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
gooo oo oooooo
gooooooooooboboooboboobbbbbobbbbDbbbbobobo
gooooooooobobooobobbobbbbbbDbbbobobbb oo
oObo0o0obO0o0oobO0o0obOoOooObUoOooO(@bO)yoboboooboboo
oobooO(@obD)bbobboOooooobobboooo

TCPOUODOOOOOOOOODOUOODOODOOODOOODOOOD
goooobobooooogoooobobooooooobobooooog

goooooooobobobobobobobobboboooooooooooooon
goooooooooboobobobobboogooguooooo oooogo
goooooooobobobobobobobobboboooooooooooooon
oooooooooobobooobobobobobobobobobobbbbbbOooga
goooooboboboooogooob oooooobbooooooobobn

O0OTelnetOOODOODO

ubPOOODOOOOOODOOOODOOOOOODDODDOOOODODOOO
goooooooooboobobobobboogooguooooo oooogo
goooooooooooooobobobobobobobobbbbbbbobbo
gooo0o0o0o0o0o0o0o0OObOOo0oo0oooooooooooooooobooo
0000000 0O00O0OOrecviromOOoOoQoooOOoOOOODODODDDODO
O0000000OO0oDODOOOO0b00ObODoO (436000)0O

423 DO00O00OObOOoO0oOobboooOobboooobboooobobn
googbogno

ggodoooooooooooooooooobobboboobobobobbbbb
ooooooooobo oboboobobobobbbbbbbbbooooooo
oooooooooooobobooboobobobobbobbobbbbbbbobobono
goooooboboooogoboboobooogoooo

4-10 ODDOOO



4231 000O0O0ODODOOOOOO

04200000000000000DOOODOOODOOODOOO
goooboobbbbbbbbboooooooooooooooDobooDo

goooooo

04-2. 0000000000000

oo

ooooooon

goboaon

accept

gooooboooooooboo

bind

oobooooboboooobooo

connect

goooooooooboobooooooooo

getpeername

gbooooboooo

getsockname

oooooooooooooboobooo

getsockopt

goooooo

listen

recv

OgoO
OQoO

OgooOo
Ooo
Ooo
Ooo
OoOoo
Oooo
Oooo

recvirom

recvmsg

oo
OO
OO
oo
oo
oo
oo
Ooo
ooo
ooo
ooo
ooo
ooo
oo
OoOoo
ooo
Oooo
Oooo
Oooo

send

sendmsg

OO
OO
Ooog
oo
oo
T O
o
SD_H_
OQoO
OoQoOo
Ogo
Ogo
Ogoog
[ |
oo
oo
Ooo
Ooo
OoOoo

sendto

goooboboooooooooboobooo

setsockopt

gooo 4-11



04-220000000000000(@O)

ogoooboon oo

shutdown gobooooboooboooobooon
gooooooboon

socket godododooooooooooboobooboo

socketpair ooool1ooboooo0o0o0o0000o

4232 000O0O0O0OO0ODDOOOOOO

gooooooooboboobobobbbbobooooooooooooooan
goooooboboboooogoooooboboooooooboboooog
googoooobooogogooo

dooooooooooooooobooobobobobooboobobobobbbb
- JO0O0OOOODODDODODODOOO0OOO0OO0O0OOOO

- JO0OD0OOOODODDODDODODOOO0OOO0OO0O0OOOO

- JOOO0OOODODOOOODODOOOOOOO

- JOOOOODOODODDOOOOOOOOO

ggodooooooooooooooooboobobbooobbobobbbbb
oooooobooooogooo

ggoooooooooooooboobbbbbbbbbbbbooooooo
U00000O<netdb.h> 00000000000 OO0ODO0O0O0O0OO0OO
ooooo

goon

ooooooooooooooooooboboobobobooobobobobbbbo
ooooooooooobobooboboboobobbbbbbbbbbbbno

e gethostbyname (AF_INET O 0O)
e gethostbyaddr (AF_INET O 0O)
e getaddrinfo (AF_INET OO O AF_INETS6)
e getnameinfo (AF_INET OO O AF_INET6)

4-12 0ODOO0O



gethostbyname D 0000000000 0OOOOODODOODOOOOO
hostent D00 0OO0OODOOO OOOgethostbyaddre OO OODOOOOOO
0000000000000 hostent DOOODOOOODOOO hostent U
oooooboboooooooobono

struct hostent {
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struct netent {
char *n_name; /* official name of net */
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struct protoent {

char *p name; /* official protocol name */
char **p aliases; /* alias list */
int p proto; /* protocol number */

}i
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0000000014 000000000000 o00o0o0ooooao
OO0 sockaddr 00O 00O <sys/socket.h>0O0OOOOOOOOO
oooOoooooooa

unsigned char sa_len; /* total length */
sa_family t sa_family; /* address family */
char sa_datal[14]; /* actually longer;

address value */

sa len00000000O0O00O0000CDODO sa_familyOO
O0ooooooboobobOooobooboOoooboooboobOobOooboOon
OO0 UNIXOOOOOO AF_UNIXDOOOOOoooooooooo
AF_INETOOOO AF_INET6 000 sa dataOD0OOO0OOOODOODO
O0ooooooboobobOooobooboOoooboooboobOobOooboOon
ooooooobobooOooooboooooboDboonoo

struct sockaddr storage

O000oo0o0oOooDoO0o00oooooo0ooooobooDoooog
0000000000000 000D00OD00ODO0O0O0 (AF_INET O
OO0 AF_INET6EODO0OO0O0OOOO)ODODDOOOODDOOOOODO
000000oOoOD0O000oO0oo0ooOoOo0o0ooooooooOo 100
J00ooobobDbO0o00ggoD sockaddr _storage U0 00O
<sys/socket . h>000000000D00OO00OO sockaddr storage
O0o0oooooooOoOooooon

unsigned char ss_len; /* address length */

sa_family t ss_family; /* address family */

char _ ss_padl[_SS_PAD1SIZE]; /* pad to alignment field */
ulong t __ss_align; /* force structure alignment */
char __ss_pad2[_SS_PAD2SIZE]; /* pad to desired size */

~Ss PapD1SIZEUO OO ss PAD2SIZE 0 U U0 <sys/socket.h> [
ooooooboogo

struct sockaddr_un

gooooboboooooooobbobooooouNIXoogo
oooooboboboooo

oobOb00000o0o0b0Ob000000000000 sockaddr un
U000 <sys/un.h>000000000000000000
sockaddr uvn U 00000000000 0O0OOOO

unsigned char sun_len; /* sockaddr len including nullx/
sa_family t sun_family; /* AF_UNIX, address family*/
char sun path[]; /* path name */
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goooooooooooobobobobbobooooo

struct sockaddr in
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000000000000 DOODCODOOCO00D0O00 (AF_INET O
O0O0oo00oooO0)ybooDOoo

sockaddr_in[0 000 <netinet/in.h>000000000000O
00 sockaddr_in0 00000000 OOODOOOODO

unsigned char sin len;
sa_family t sin family;
in port t sin port;
struct in addr sin addr;

struct sockaddr iné

ooooooooooooobobobobooobooobbbbOoooogo
000000000000 DO0O0D0OD0D (AFINETEDODODOO
oo0DoO0O)OoOooODbOOOoOoOoo

sockaddr_ine 0000 <netinet/in.h>000000000000
00 sockaddr_ine 00 0OODOOOODOOODOOODO

uint8_t sin6_len;
sa_family t sin6_family;
in port t sin6é port;
uint32 t sin6é_ flowinfo
struct iné addr siné_addr;
uint32 t sin6_ scope id

in6 addr 000000 O0OD0OO0O0OO0ODOOOODOOCODO 1600
s§iooouooobbbooOOooOoOooooDo

goooooooooobobobobDbbobDDbDbD0DD sendmsg00googg
OO0 recvmsg 000000000 DODOOOOOOODOOOOOOOO

ooooooooad
struct msghdr

0000000000 sendmsg 000 recvmsg 0000 O0OOoogg
O000o0o0o0o0opoooDoOooOoOoOObOOOOO@oOooooooa
00000D000)DODDO00O0DO000DODO0O00DODO0OO0DODOOODOO
sendmsg 000 recvmsg U0 0O 0O0O0OO0OOOOOOOOOODOO
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00000000 (<sys/socket.h>00000000000000
O00)00O00AFINETOOOOO rawAF INET6 OO OOO0O
000000000000 00000000 IP_RECVDSTADDR
000000 IPRECVOPTSOOODOO (IPv4 00 0)0
IPV6_RECVHOPOPTS 0 0 000 O IPV6_RECVDSTOPTS 0000
00000 IPV6_RECVRTHDRO OO OO (IPve000)00000
OD000ipm 0000000000

msghdr UUUOUOOO0O0O0OO0OO0O0OO0O0OODODODOOOO

struct msghdr {

void *msg_name; /* optional address */

size t msg _namelen; /* size of address */

struct iovec *msg_iov; /* scatter/gather array */

int msg_iovlen; /* # elements in msg_iov */
void *msg_control; /* ancillary data, see below */
size t msg_controllen; /* ancillary data buffer len */
int msg_flags; /* flags on received message */

bi

XNS400O msghdr DO O OO0 OOO0ODOOOODOOOODOOOODOO
00 04.3BSDUO 4.4BSD0O O O O POSIX 1003.1g Draft 6.6 0 msghdr
OoooooooboobobobobODbDbDbOBSDO msgharOO oo
goooo4500000000000000

struct cmsghdr

sendmsg 000000000 recvmsgD OO0 OO0 OOOOODOONO
0000000000000 00ooo00 meghdr0ogooog
O msg control O 0O0O0OOcmsghdr DO OOOO0DOODODOOOO
oobooooono

0000000000000000 1000 emsghdr 0000000
000 O0O0O0OIPv6e Advanced Sockets API O 0000 sendmsg 0 O
0000000 recvmeg0 000000000 DOOOODOOOODOO
0000000000 rawliPv6e O0ODODOOOOOODO 472000

00000000 DODDODODOO0OO0OD0ODODODO<sys/socket.h>0000

oooDooooooooood

cmsghdr U000 O00O00D00O0OO0ODOODODODODODODODODOOOO

struct cmsghdr {

socklen t cmsg_len; /* #bytes, including this header */
int cmsg_level; /* originating protocol */
int cmsg_type; /* protocol-specific type */

/* followed by unsigned char cmsg datall; */
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goooobobooooooobboboooon
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gooooboboooogooooobobooboooobobbobooboooogoo
socket 000 socketpair D0 0000000 DO0O0O0DOOOCODOOO
goooooooo

socket 000000000000 O0OO0O sObOODODODOOOOOO
gooo0obooobooboboobooobooboboobobooboon
gooooooooooboboooboboobobbbbbbbbbbbbobooog
gooooooooooobooboboobobbobbbbbbDbDbbbbobobn
gooooooooboobobobobbbobbbbbbooobbbbbbboboo

Uoo0ooboboooboobboobbiog socket(UOODOODOOOO

OOOOOAFINET6OOODOODODOUODOODOODOOOODOoOOoOooOoooo
oooboooooouoooooooobooouobooobooooboooooono
if ((s = socket (AF_INET, SOCK STREAM,0)) == -1 ) {

fprintf (filel, "socket () failed\n") ;

local flag = FAILED;

}

gddoooooooboooobooooo TcpPOdbOOOUoOoOooooa
oo ooooobbooobooboooooao
0000 UuUNIXOOOOoODoooDoooobooooooooobooooo
odooooooooon
if ((s = socket (AF_UNIX, SOCK DGRAM,0)) == -1 ) ({

fprintf (filel, "socket () failed\n");

local flag = FAILED;

}

ddoooooooooboboboboboboDbbuNIXOOoooooooooad
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oo0ooooDDoOboODODDbODbDO0O0000socketpair@UDDDDOO
ooooo

gojddblogooooooooooooooooboboo
{

int sv[2];

if ((s = socketpair (AF UNIX, SOCK STREAM, 0, sv)) < 0) {
local flag=FAILED;
fprintf (filel, "socketpair() failed\n");

}
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#include <fcntl.h>
int s;
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if (fentl(s, F_SETFL, O NONBLOCK) < 0)
perror ("fcntl F_SETFL, O NONBLOCK") ;
exit (1) ;

ooooooboooooboyoobUOoOoboDbOoOb0DbOO EwouLbBLOCK
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OO0O00EwouULDBLOCK D OODODOOOOoOoOoooO

® accept

® connect
* send

e sendto

e sendmsg
® recv

e recvfrom
® recvmsg
* read

e write

ooooooooooooobobbbbbbbbbbbbbboooooo
OO0D0EwouULDBLOCKOODODODODOOOOoOooOOoOOOoOooooooDO
gooooogooo
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OO0000 SOCK_STREAMUOUODODODOpindOOOODDOOOODO
oooooobboooog

#define PORT 3000

int retval; /* General return value */
int sl descr; /* Socket 1 descriptor */

struct sockaddr_ in sockladdr; /* Address struct for socketl.*/

sl descr = socket (AF _INET, SOCK STREAM, O0);
if (s1l_descr < 0) /* Call failed */

bzero (&sockladdr, sizeof (sockladdr)) ;

sockladdr.sin family = AF INET;
sockladdr.sin_addr.s_addr = INADDR_ANY;

sockladdr.sin port = htons (PORT) ;

retval = bind (sl descr, &sockladdr, sizeof (sockladdr)) ;
if (retval < 0) /* Call failed */
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gooooooooooobbbboboooooooo

oodooooooooooobobobbbbbbbbbbbbobooogooo
ooooo

U0oooboboooo0ooobobbbDO0O0OOselectObO0O0Og
oooo

O0O0Oselect0000O0OO0OOODODODOO

if ( (ret_val = select (20, &read mask,NULL,NULL, &tp)) != i )
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ooooooooooboobo obobobobobobobobobobbbbbbOoogg
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gooooooo oobobobooboboobobbbbbbDbbbooooogo
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ooooobobboooog

U0oooboboboooobbDDlistend00 accept O OODOOO0O
goooooooobobobobobobobobboboooooooooooooon
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listen0U00000000000O0socket000 bind0OO0O000OOO
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U000O0Oaccept 0o oooooooooobOoOoOoooon
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oooooooooboboobobobbOooooooooooooo oggo
OOacceptdddoooooooobobobobobobobobobobobobDbDbO
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O0000b0bD0o0o0000obobbobD0O0Olaccept@ObOoog
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ooooooDDooObOo0o000000000dy accept DOOOO
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for (;;) {
int g, len = sizeof (from);

g = accept (s, (struct sockaddr *)&from, &len);
if (g < 0) {
if (errno != EINTR)

syslog (LOG_ERR, "rlogind: accept: %m");
continue;

if (fork() == 0) { /* Child */
close (s) ;
doit (g, &from);

}

close(g) ; /* Parent */

}

0000000000000 DOpind0D0OOOOOOOOOOOO0O0O0
O00000accept 000D O0OODODOOOO0OTrecviromOOdOOO
0000o00o0oDoDoDoOoOoOoOOODOO00000000000o0ooo oo
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# include <sys/socket.h>
int retval; /* General return value. */
int sl descr; /* Socket 1 descriptor */

int sockbufgize=16384;

retval = setsockopt (sl descr, SOL_SOCKET, SO _SNDBUF, (void *)
&sockbufsize, sizeof (sockbufsize)) ;

getsockopt 000000000000 OOO0OOOOOOODODODODOO
UO00O0Osetsockopt UOODODODODODODODODODDODOOOOO0O0O00O00O
gooogooooboooogooo
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#include <sys/socket.h>

int retval; /* General return value. */
int sl descr; /* Socket 1 descriptor */
int sbufsize;

int len = sizeof (sbufsize) ;

retval = getsockopt (sl descr, SOL_SOCKET, SO SNDBUF,
(void *) &sbufsize, &len);

SOL_ SOCKETUOOUOOOoOOoOOoDOoboobooooboooDbo

SO SNDBUF D OUOODOOOODOOOODOOODOODO SO_SNDBUF I
gooooboboobooogogoooooboobooooooobobobooogg
goooooo

ggodoooooooooooooooobooobbbooboobobobobbbbb
gooooooboobooboboboobobobbooboobbobbobooooooooooon
ooooobobooooooooooooo
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gooooobobooooogooooobobooooooobobooboooog
goooooo

e read
* write
e send
* sendto

® recv
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e recvfrom
e sendmsg

® recvmsg
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O0 msghdr OOO0OO0OOO0OO0O0O0OO0msghdr OO OQOOOOQd

msg control 000 msg controllend 2000000000O000O0O
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sendmsg 000000 D0ODODODODDODDODOOOOOODODODODODDDODOOO
ooooo0oooDbDbb o000t Umsghdrgdggg
ooooooooDoDbDbDobDDD msghdr 000000 ooooono
00 42340000 45200000000000

U0ooobobbo0o0oouoobbbobDO00Osendmsg 0 0O000
ooooo

4-36 ODDOO0O



U00Osendmsg U0 OO000D0O0OD0O0O0OO0O

struct msghdr send;

struct iovec saiov;

struct sockaddr destAddress;
char sendbuf [BUFSIZE] ;

send.msg name = (void *)&destAddress;
send.msg namelen = sizeof (destAddress) ;
send.msg_iov = &saiov;

send.msg iovlen = 1;

saiov.iov _base = sendbuf;

saiov.iov_len = sizeof (sendbuf) ;
send.msg_control = NULL;
send.msg_controllen = 0;

send.msg_flags = 0;

if ((i = sendmsg(s, &send, 0)) < 0) {
fprintf (filel, "sendmsg () failed\n");
exit (1) ;

1

recvimsg

recvmsg U O OO0O000000O0OO0ODODODOOODODOOOODODODDDODOOO
000000000000 bO 00000 UdUd0msghdrddoo
00000000000 bb0O00 msghdr ODODODODOOOOOOOOO

00 42340000 452000000000000

U0ooobobboo0oooobbibobDO00UOrecvmsg)DOOO0O
ooooo

O0OrecvmsgUOO0O0O0O0D0OOOOOOO

struct msghdr recv;

struct iovec recviov;

struct sockaddr in recvaddress;
char recvbuf [BUFSIZE] ;

recv.msg name = (void *) &recvaddress;
recv.msg namelen = sizeof (recvaddress) ;
recv.msg iov = &recviov;

recv.msg iovlen = 1;

recviov.iov_base = recvbuf;
recviov.iov_len = sizeof (recvbuf) ;
recv.msg_control = NULL;
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recv.msg_controllen = 0

recv.msg_flags = 0

if ((i = recvmsg(r, &recv, 0)) < 0) {
fprintf (filel, "recvmsg () failed\n");
exit (1) ;
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/* 4.4BSD sockaddr Structure */
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u_char sa_len; /* total length */
u_char sa family; /* address family */
char sa_data([14]; /* actually longer; address value */

}i
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u_short sa family;
char sa datal[1l4];
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#include <sys/types.h>
#include <sys/socket.h>
#include <netinet/in.h>
#include <netdb.h>

struct protoent *pp;
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pp

s

= getprotobyname ("newtcp") ;

socket (AF_INET, SOCK STREAM, pp->p proto) ;
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#include <sys/types.h>

#include <sys/socket.h>
#include <netinet/in.h>
#include <stdio.h>

main ()

{

int s, length;
struct sockaddr_ in name;
char buf[1024];

/* Create name with wildcards. */

name.sin family = AF_INET;

name.sin len = sizeof (name) ;

name.sin addr.s_addr = INADDR ANY;

name.sin port = 0;

if (bind(s, (struct sockaddr *)&name,
perror ("binding datagram socket") ;
exit (1) ;

sizeof (name))== -1) {
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}
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#include
#include
#include
#include

<sys/types.h>
<sys/socket.h>
<sys/un.h>
<stdio.h>

#define NAME "socket"

main ()

{

int s,

length;

struct sockaddr un name;
char buf[1024];

/* Create name. */

name.sun_ len = sizeof (name
sizeof (name.sun family) +
strlen (NAME) ;

name.sun family = AF _UNIX;

strcpy (name.sun path, NAME) ;

if (bind(s,

.sun_len) +

(struct sockaddr *) &name, sizeof (name))==-1) {

perror ("binding name to datagram socket");
exit (1) ;

}
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#include <sys/ioctl.h>
#include <sys/file.h>

oob ()

{

int out = FWRITE, mark;
char waste [BUFSIZ] ;

/* flush local terminal output */
ioctl (1, TIOCFLUSH, (char *)&out) ;
for (;;) {
if (ioctl(rem, SIOCATMARK, &mark) < 0) ({
perror ("ioctl") ;
break;

}
if (mark)
break;
(void) read(rem, waste, sizeof (waste));

!
if (recv(rem, &mark, 1, MSG_OOB) < 0) ({
perror ("recv") ;

}
}
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e Time-to-live (TTL) 0O OO O (IP_MULTICAST TTL)
- JO0ODOOODDOOODODOOO (IP_MULTICAST IF)
- JO0OOOODODOOOODOOOODOOODOO (IP_ MULTICAST LOOP)

gd

setsockopt U UOUOODODODODOOOODODOOOOOO
4350000 setsockopt( U O UODOOOODODOODOOOODO
476200000IPM400000O0O0ODODOOOODODODOOOO
000 setsockopt UOOOOOOOOODOOOODOOO

setsockopt UUDODDODODODOD IP MULTICAST TTLUOOOOOOOO
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u_char ttl;
ttl=2;
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if (setsockopt (sock, IPPROTO IP, IP MULTICAST TTL, &ttl,
sizeof (ttl)) == -1)
perror ("setsockopt") ;

iPO000000000O0O0O0O0O0O0OO0ODO0ODOUOOODDDDODDDODODDOOOO
ooooooooooooboooboobobobobbbbobbbbbbbobobono
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int sock;
struct in addr ifaddress;

char *if to use = "16.141.64.251";

ifaddress.s_addr = inet addr(if to use);
if (setsockopt (sock, IPPROTO IP, IP MULTICAST IF, &ifaddress,
sizeof (ifaddress)) == -1)
perror ("error from setsockopt IP MULTICAST IF");
else
printf ("new interface set for sending multicast datagrams\n") ;
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u_char loop=0;
if (setsockopt ( sock, IPPROTO IP, IP MULTICAST LOOP, &loop
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sizeof (loop)) == -1)
perror ("setsockopt") ;

loopOUOO0O0OOOODODOOOOOODODOOOOD lIeoopdODO 1000
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struct ip mreq mreq;

if (setsockopt ( sock, IPPROTO IP, IP ADD MULTICAST, &mreqg

sizeof (mreqg)) == -1)
perror ("setsockopt") ;

mregUOO00OO0O0O0O0OOOODOOO

structip mreq{

struct in addr imr multiaddr; /* IP multicastaddress of group */
struct in addr imr interface; /* local IPaddress of interface */
Joo0ooobbodooboboooobbooboboooobboooboboooon
0o0bo0o0oo0boo0o bbb oobboooobooooooooon
00000000 imr interfacelUUU INADDR ANYU UOODODOOO
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struct ip mreq mreq;

if (setsockopt( sock, IPPROTO IP, IP DROP MEMBERSHIP, &mreq
sizeof (mreq))== -1)

perror ("setsockopt") ;

mreqUUOO0O000D0OD0ODODODOODODODODODODOODODDDOODODODODODD
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Ub0oob0o0ob0o0o0obb000bddsetsockopt OO0 OOOOO0
0 sO REUSEPORTU OO OOOOOOOOOOOOOOOOO

int setreuse = 1;

if (setsockopt (sock, SOL_SOCKET, SO REUSEPORT, &setreuse,

sizeof (setreuse)) == -1)
perror ("setsockopt") ;

SO REUSEPORT L O OODODODODODODOOOOOOODOOOOOOOOOOO
goooooboooooooboooooo ubPO0ogooobDODO
goooooooooobooobobbobbbbbbbbbboon

IiPO0O0O0O0O0OOOODODODODOOO SOCK RAWOOOOOOOOooooo
goooooooooobooobbbbbbbbbbbbboo
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oooooooooobobobobobbOo0ooooooooooooo oo

goog 4-85



O00000Osetsockopt UOUOOOOOO0O0O0ODODODODODODOOOOO
oooboooooo

- 0O0D0O0ODOO (IPV6 MULTICAST HOPS)
- JO0ODOUOODOUODODOODO (IPV6e MULTICAST IF)
- JO0OOOOODOODOOOOODOODOOO (IPVE MULTICAST LOOP)

ggd

setsockopt U0 OOO0ODOODOOOOODOOOOOOOOO
4350000 setsockopt( DO ODODODDODODODO OOOOOO
476400000IPveO0O0OODOOODOOODOODOOODOOO
00 setsockopt U UOUOOOOO0O0O0O0OO0OODODODODODO

setsockopt U DO DODODODODODO IPVe MULTICAST HOoPSsUO U OO U UU
ooboo0oooobooboboooooooboobooobooboOoDOooO0on 255
oooooooboobooOoobOooooooOoobooobOoDbOODOOObOODn
OobooooooooboobooobOoobooboOooooooboOoDbOoDOoonOn
oobooooobooobooboooooboobooooooboobobD 1000
OobooooooooboobooobOoobooboOooooooboOoDbOoDOoonOn
O0ooboooooboobobOooOoooboOoooobO100O00b00Db00OD
ooboobooooooboooboooooboobooobooooobooDbOooboOooo
ooboobooooooboooboooooboobooobooooobooDbOooboOooo
oooooooooooobobOobOOoOOOObOOoOoOoooOobOOoDOn
O0oooooooooboobooooOooboooboOooooooboOoDOonoOoon
ooboooooboobooboooooooobooboooobooobooDbOoDOooOo
o0ooooooobooboOobOObOOODOOObOODODODOOODOODODOOD

UO0000setsockopt DOODOOOODOO IPVe MULTICAST HOPS O[O
oooooooooooooooo

int hops;
hops=2;

if (setsockopt (sock, IPPROTO IPV6, IPV6 MULTICAST HOPS, &hops,

sizeof (hops)) < 0)
perror ("setsockopt: IPV6 MULTICAST HOPS error");
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ipv6e 0000000 0ODOODOOO0OO0ODOODOOOOOOOOOOOO0OO0
OoooooooboobobOooOOobOooboDOoboOoooooooDbDOooOonon.
OoooooooboobobOooOOobOooboDOoboOoooooooDbDOooOonon.
oobooobooooooooboobooobooboobOoooobooDbOooo
oobooooobooobobOooooooboooboOooobooobooDbOooOoono
OoooooooboobobOooOOobOooboDOoboOoooooooDbDOooOonon.
00000 setsockopt O UOUOUOODODODO IPV6 MULTICAST IF U
ooboO0ooo0ooboobobooOooboooboooOoooboobooDbOoooono
O0oooOoooOoobDOoobOoobOOoobOOoboboOobooOooboOooonon
O0oooooO0oobDooDbOoon

OO0D000setsockopt 0000000000 IPVe MULTICAST IF OO
OoooooooobobOoOOooOOoboDOooDoOoooooooDbDOoooonon
oooooooooobon

u_int if_index = 1;

if (setsockopt (sock, IPPROTO_IPV6, IPV6 MULTICAST IF, &if index,
sizeof (if index)) < 0)
perror ("setsockopt: IPV6 MULTICAST IF error");
else
printf ("new interface set for sending multicast datagrams\n") ;

if indexU0O0O0O0O0OO0OD0ODODODOOOOOOOOOO0O0O0O000O0O0OO0O
goboboooooooobobbbObOOOoUoOobObDbbOobODOooOoobooD
OO0 if nametoindex@)U0 0 0000000000000 O0OO0OO0O0O
gogoooobboood

ooooooooooooooooooboboobobobooobobobobbbbo
gooooooooooboboobooboobobbbbpP000OooOooooo
U0000o0oooDDDDbDDoODoODDDD setsockopt UODODODODODOOO
IPV6 MULTICAST Loop O O0OOODODOOOOOODODODODDODDDDOO
ooooooobobobobobobbbOooooooooooo

UO0000setsockopt DOODOOOODOO IPVe MULTICAST LOOP O[O
oobboooooooboooodon

u_char loop=0;

if (setsockopt( sock, IPPROTO IPV6, IPV6 MULTICAST LOOP, &loop,

sizeof (loop)) < 0)
perror ("setsockopt: IPV6 MULTICAST LOOP error");

loopO000O000O0O0ODOODOODOODOOODO loopOdO 1000
o000 oo ooo o

goog 4-87



gooo0ooOooOo0ooOooOodOooOooOdooOoboOooDooOoboOoDoooD (o
obOO0)bbOoOoobOOoOoOobObDOooobOoboboOoo

4764 Ipv6e 000000 DOOOOOOODODDOO

AllNodesO0OODOOOO0ODOOOODOOOODOOODOOODOIMWPPYEDODOO
gbooo0obooobooboboooboooboobobooboboooboon
gboooobooobooboboobooobooboboooboooboon
gooooooooo oo oooo
ooooooooooobobobobbbbbbobobboooooooooon

Jd0dodddUdUsetsockopt DO D OOOOOO IPV6 JOIN GROUP
gooooooooooobooboboboobobbbbbbbbDbbbboboobobn
ooooooooooboooobobobobbbbbbbbbbooo

struct ipvé mreq imré6;

imré6.ipvémr_ interface = if_ index;
if (setsockopt( sock, IPPROTO IPV6, IPV6 JOIN GROUP,
(char *)&imr6, sizeof (imré6)) < 0)

perror ("setsockopt: IPV6 JOIN GROUP error") ;

imre DO UO0DOOODO0OODOOOOO

structipvé mreq {

struct in6é addr ipvémr multiaddr; /*IP multicast address of
group*/

unsigned int ipvémr interface; /*local interface index*/
gobooobbdooboboboooboboobobboobboobobobooonn
goboooobo0o obooobbooobuooobbobooobbo
O000o0b0Db000 ipvemr interfaceOO OO OOOOODODODOO
0db0odo0oobooobbooooboboooobbooobobobooooobo
goboboooo bbi100boboooobbooobbooobobooobo
0db0odo0oobooobbooooboboooobbooobobobooooobo
O0ooobobo0o0o0o00obobo0o00oggn ipvemr multiaddr O
oogipv6e 000000 0O0OOOOODOODOIPVAOO IPv6eOOOOO

gooooogoo

gobobobooboboooooooobobobobobobo
U0 <netinet/in.h>0000000000000000O
IPV6 MAX MEMBERSHIPS U U O DODODOOOOOOO
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oboboooobooooboobobooobioOofobi0dgond setsockopt
O00000000 pve LEAVE GROUPUO OO OODOOOODOOO
struct ipvé mreq imré6;
if (setsockopt ( sock, IPPROTO IPV6, IPV6 LEAVE GROUP, &imré,
sizeof (imr6)) < 0)
perror ("setsockopt: IPV6 LEAVE GROUP error");
ime 0000000000000 O0OO0O0O0O0O0O0DOOO0O0O0O0O0O0DOO0O
oboobOooooOoomwrvedonOooooOOooooOoooOoOogolIPvanO
ipve D0 OOOO0OOO0OOO0OOOOOO

gooooboboobooogogoooooboobooooooobobobooogg
gooooooooboboobobobobobboboooooooooooooon
oooooboboooooooooboobooooooobbobooooog
goooooooo

gooubPOOODODDODOOOOOOOOOOOOOOOOOOOO00Od
Oo0oo0o0o0o0op0obob0b0D rinda000O0OOODOODDODODODODODOOOOO
O000000D00DO0O0O000D00D pina00OODOOODOO (4320
O00)OODO so REUSEPORT U 0O OO OOODOO setsockopt 0 OO
ooooobobbooooooooooooooooboboubPOOnOO
goooooooooobobobobobobb o000 oooooooo
o0 4v6200000000000

IiPO0O0O0O0O0OOOODODODOOOO SOCK RAWOOOOOOOOooooo
gooooooopooboboboobobobobobbbbbbbbobooo

477 DOO0ooOOooboOoooboooobboobgd

gooooooooooooooboobbbbbbbbbbbbooooooo
goooooooooobobobobobbooooooooooooooon
ooooboobobbbbbbbbooooooooooooooooooo
gooooooooobobobobobobobbobobooooooooooooon
gooooobobooogo

oooooooooooooooooobobooobobooooobobobbbbo
gooo oo oooooo
gooooooooooobbobobooooooooooooooooDoDobooDoo
gooooooooooooobobooboobobbbbbbbbbobooboon
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oobooobo0oooobooooobO0O 200b0b000oo0boOoooboOooooOg
ooobbooboooooooooooooooooooooooooooooo
ooooobboooooooobooboobooooooobbooooog
gogoooobbooood

ggd

gooooobooooTecpPOOOobObOOoOoODbDOOoODOOO
gooooobobboooogoooboobon

gojoooooooooooooooooobooboboboobobbobbbbbb

1. O00O0o0ooObOboOOoOoooooooo
gooooobobooooooooboo

s = socket (AF_INET, SOCK DGRAM, O0);
2. 0D0O0O0O0OO0OO0O0O0ODbbOOOoOoOobboOoO
goooobooooooooo

int on = 1;

if (setsockopt (s, SOL_SOCKET, SO BROADCAST, &on,
sizeof (on)) == -1)
perror ("setsockopt") ;

3. ODO0O00o0oi100000oooobobobobbbbbbbobobobon

sin.sin len = sizeof (sin);

sin.sin family = AF_INET;

sin.sin addr.s_addr = htonl (INADDR_ANY) ;

sin.sin port = htons (MYPORT) ;

if (bind(s, (struct sockaddr *) &sin, sizeof (sin)) == -1)
perror ("setsockopt") ;

gooooboboboooogooooobbooooooooboboooog
googooobboooogooooobobooooobobbooooooobobo
ooooobbooooooooobooboobooooooobbooooog
0000000000 Dnetinet/in. h 00000 DO0O0OO0O0OOO
INADDR_BROADCAST O O[O

ggodoooooooooooooooooobbboboobbobobbbbb
goooooooooobobooobooboobbbbbobobbbbDbbbobobo
oooooooooooobooboboobobobobbbbobobbbbbbobobno
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OO0 icctlO0OODOO SIOCCGIFCONF O OOODOOODOODOOODO
O00000 ifeconfO000OD0OD0ODODODODODOODOODODODODOifreqOO
OooooooopoobobooboboDbDbDbD ifreqOOO0OO0OODODDODOOO
gooooooooooobobobobobbboooiloooo oooboobooboon
<net/if . h>00000000000D0000C0DOOODOOO

struct ifconf {
int ifc_len; /* size of associated buffer */
union {
caddr_t ifcu_buf;
struct ifreq *ifcu req;
} ifc_ifcu;
#define ifc_buf ifc_ifcu.ifcu buf /* buffer address */
#define ifc_req ifc_ifcu.ifcu req /* array of structures returned */

}i

struct ifreq {

#define IFNAMSIZ 16
char ifr name [IFNAMSIZ] ; /* if name, e.g. "ee0" */
union {

struct sockaddr ifru addr;

struct sockaddr ifru dstaddr;

struct sockaddr ifru_broadaddr;

short ifru flags;

int ifru metric;

caddr_t ifru data;

} ifr ifru;
#define ifr addr ifr ifru.ifru_addr /* address */
#define ifr dstaddr ifr ifru.ifru_dstaddr /* other end of */
/* p-to-p link */

#define ifr broadaddr ifr ifru.ifru broadaddr /* broadcast address */

#define ifr flags ifr ifru.ifru_flags /* flags */
#define ifr metric ifr ifru.ifru metric /* metric */
#define ifr data ifr ifru.ifru_data /* for use by */

/* interface */

Vi
gooooooooooooooooooooobobooobooooooo

struct ifconf ifc;
char buf [BUFSIZ];

ifc.ifc_len = sizeof (buf);

ifc.ifc_buf = buf;
if (ioctl(s, SIOCGIFCONF, (char *) &ifc) < 0) {

}

odoooooooooooobobobobobbobobobbOob0Ob0DbD 104 ifreq
U0000pbuf 00000000 O00Uifc.ifc lenUUOifreq000
gooooooooooobbbboboooooogo

ggoooooooooooooboobbbbbbbbbbbboooooo
goooooooobobobobobobobobboboooooooooooooon
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O0O000D000D0000D0000 ioctl O SIOCGIFFLAGS DO OO
000000 ifreq0000000ooooooooobbbbboboo
ooooobobboooog

struct ifreq *ifr;
ifr = ifc.ifc_req;

for (n = ifc.ifc_len / sizeof (struct ifreq); --n >= 0; ifr++) {

/*

* We must be careful that we don’t use an interface

* devoted to an address family other than those intended.

*/

if (ifr->ifr addr.sa family != AF INET)

continue;
if (ioctl(s, SIOCGIFFLAGS, (char *) ifr) < 0) {

}
/*
* Skip irrelevant cases.
*/
if ((ifr->ifr flags & IFF_UP) == 0 ||
(ifr->ifr flags & IFF_LOOPBACK) ||
(ifr->ifr flags & (IFF_BROADCAST | IFF_POINTOPOINT)) == 0)
continue;

gooooboboboooogooooobbooooooooboboooog
oooooobobbo0o0o00gooobobob0o0o0ooobDn ioetl O
SIOCGIFBRDADDRO D DODODODODODODODO ODOOOOODODOOOOOOO

O0O000D0000D0O000D0000DOSIOCGIFBRDADDROODOOO
goooobooooooboobooooooooon

struct sockaddr dst;

if (ifr->ifr flags & IFF _POINTOPOINT) {
if (dioctl(s, SIOCGIFDSTADDR, (char *) ifr) < 0) {

}

bcopy ((char *) ifr->ifr dstaddr, (char *) &dst,
sizeof (ifr->ifr dstaddr));
} else if (ifr->ifr flags & IFF BROADCAST) ({
if (ioctl(s, SIOCGIFBRDADDR, (char *) ifr) < 0) {

}

bcopy ((char *) ifr->ifr broadaddr, (char *) &dst,
sizeof (ifr->ifr broadaddr)) ;

}

OO0 iectlO0ODDOOOOODOOOOODDODOOOODODOOOOODOO
00000000000 0D0O0 (st 00O0O000)0O00O0DDOOO sendto
gooooooboooboobobbbb o000 oooooooo
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if (sendto(s, buf, buflen, 0, (struct sockaddr *)&dst, sizeof (dst)) < 0)
perror ("sendto") ;

000o00o0ooooooooooooooooooboooooond
0000000000000 o0nDo0bDO0nodndsendto
000000000000 obooooooooooooon
000o0o0oooooooooooooooooobooooooon
000o00o0o0oooooo oboooooooooooooooooano
0do0oo0oooooboooooooooooad

47.8 inetd DO OO

ooooooooooooDoD inecabbOD0ODODODODODDODDDODOO
Oooooboboo0o0o00oD 0D inetd00D0O0OO0OO0OOO0OOODOO
OO0000 /ete/inetd.conf 00 OOO0O0OO0DOO0ODOOOCDOOOO
goooooo

od

True4 UNIXOOOODODDOOOOOODODDOOOOOOOO
goooooooDDDbDoODbODbODbDD inteda00000D0OD0ODOO
000 True4 UNIX O inetd 0O 00O OO STREAMSO XTIO
o0 TLhooooooooooooooooooooooo
gooooo

/etc/inetd.conf 000000000000 O0O0O0C0DO0OOCODOO inetd
googoooobooogoooo

1. O0o0o0ooooooooooOobobObbbbbbbbooo

2. select00000O00OO0OD0OOODOOODOOOODOOOODOOO
goooooooooooboobobooboobbbbbbboo

3. accept 00 0O0O0ODOOOO0ODOOOODOOODOaupOOOOODOO
O0O0O000ObO00o0Ob0O0ooUOUnO 1(stdinO stdout)y OO
odoooooooooboboboboboboobobobobbDbbbb0OexecOd
goooobobooogogooon

inetd000D0DODDDODODDOOODDODDODDDOOOOOOOOO inetd
gooooooooooboobobobobobbooooooooooooooon
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00 inetd0 0000000 O0OO0OOCOOOOOOOOOOOOOOOO
Ol100000000000000b0b000ooo0oo0bobo0Oo0n reaad
writesend0recv OO0 O0O0O0O0O0OOOOOOOOOOO

inetd00D0D0OD0OD0ODODODODODODDDDODDODOO<stdio.h>000000
OoooooooopoboboboboboDbD fflvsh0000000o0o0ooooo
oooooo0oooooooboboobobobbbDbOo0 000 ££1lush@®) O
oooooogooo

getpeername U 0000 O0D0D0ODOODOOOOO0OO0O0O0O0O0O0O0O00O0O0O0O
oo0o00O000o0o0obobO0o0o0obooob0bbooobobDbDinetadon
goooooooooooboobobooobbbbbbbbbDbbbbbobo
0000000 inetddd0000d0oooooooooobbbbboboo
oOb0oobO0ooobO((@mUOooobOo)yboobobOooobOoobobooo

struct sockaddr storage name;
size_t namelen = sizeof (name);

if (getpeername (0, (struct sockaddr *)&name, &namelen) < 0) {
syslog (LOG_ERR, "getpeername: %m");
exit (1) ;

} else
syslog (LOG_INFO, "Connection from %s", inet_ntoa(name.sin_addr)) ;

getpeername 1 000000000 inetdd 0 00000OOODOOOOO
O000000o0oDoooOooOoOoOoOOOODOODODODODOOOOO

479 DUOO0OOOOO

oooooooooooooooooobobooobobooooobobobbbbo
goooooooDobooObObObDbO00 00000 oboDD select O
goooooboobooogooooobbooo

#include <sys/time.h>
#include <sys/types.h>

fd_set readmask, writemask, exceptmask;
struct timeval timeout;

if (select (nfds, &readmask, &writemask, &exceptmask, &timeout) < 0)
perror ("select") ;
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select OO0 O O0O0OOO0OO0ODDOOOOOOODO3000000ODODOO
ooooo

1. O000o0o0oooOooObObObOO0o00oo0ooooooooooooo
goooogoo

2 DO0O0OO0OO0O0OO0OODODOOOOO

3. ODOOO0OO0OOoOoooooon

ooooooooboboboboboOoooooooouoooooooooo
000000 0selectJ0000O0ODODODO0OOOOODODOOOO
gooooobobobooooogo

od

XTIO TLIO STREAMSOUO0OOO0OOOOOODOODODOO
OOSTREAMSOOUODOODODOO0ODOOOODOOSselectdOO
00000000 pollO0DOO0OO0ODODOOOOODOODOO

oooooooooooooobbbbbbbbbbbbbboboogooo
O000o0obDb o SETSIZEODODOOOOOODODODOOOO OOOO
FD SETSIZEO O DODODODDDDDOOO100DD00O0D00O00ODO0ODO0O0O0O0

mask 0000 fdO0000D0O0O0O0O0O0OOODOOOOOOOODDOOO
FD SET (fd, &mask) D00 FD CLR(fd, &mask) JOODOOOODOOOO
00000000000 0D00O000C000C0D000000 maskO OO
O0D00O0DO0O0O0ODOFD ZERO(&mask) DO OO0ODOOOODOOO

select 00 0O0O0O0O0OO0DO nfdsO0000O00OO0DODOODO1I00000
gooooooooooboobobbbboboboboboobooooi1bobo0o0
ooooooboboooog

O0000O0O0O0O0Oselect00ddnooo
goooo0ooooboboooobobbiodd timeout 0 D0OO0OO0O0O0ODO
O)U0D0O0O0DO0O0O0ODOselect000DOOOODOOODDODOODOO
oooooooopoobobobobob oooooobooboobobobobbbDbdg
select 0000000000000 0O0O0O0O0O0O0O0ODODDODODOOOOO
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goooooooooooboobobooboobobobobobbbbbDbDbbbbobobn
Ubob0Ob0000000D0O0selecce0O00O0O0OO

UO00Oselect 000000000 O0ODODOOOOODODOOOOOOOO

o ooboooooboboboboioooddddselecte00000O0O0O0O0O
J00000odUdUdUdUd00 00000 0UUUUUO selecti

goooooooDboboObbObDDerrmo0ooooooooooOon
goooooooooobobooboobobobo--10000000

select 00000000000 0O0O0OOOOOOOO 3ODOODOOOOO
gooooooooooobooboboobobbobbbbbbbbbbboobobo
U0000oo0oooDDDDOoODbDDD selectU00000O0O0O0O0O0OO
O0000D0O0O0D0O0OO0DOPFD 1SSET(£d, &mask)000O0D0OO0O
go0000000o0obob0ooobobobboO0fdd meskO0D0DO0OOOODOOO
ooboooboooboboboooboubDbObOon

accept O OUOOO0DODODODOOOOUODOOOOOOOODDODOOOO
O0000D0O00O0D0O0O0ODO0OFD ISSET(fd, &mask)JODOOO0ODO
gooooooooobobobobobobbooooooooooooooon
select 00 O0O0O0OO0O0O0ODOOOOO FD ISSETHOOOOODODOO
goooobobooo0ooooooboobooooooobbooooogd
ggoooobboooog

od

42BSDO00select U0D0OO0OD0OO0ODOOOEd set O
oooooooooooooobobobbbbb bboboooo
O00O0O0O0O0Oselect0000O0O0O0OO0O0O0OO0OOOOOOOO
goooooooooobooobbbobbbbbbbbbboo
gogooooooooobboobobobboboooo

goooobl1oo00000oobobboboo0ogoob s1000 s20
goooooooooboboboboobobooooooooooooooon
ooobooogooo

#include <sys/time.h>
#include <sys/types.h>

fd set read template;
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struct timeval wait;

for (;;) {
wait.tv_sec = 1; /* one second */
wait.tv_usec = 0;

FD_ZERO (&read_template) ;

FD SET(sl, &read template)
FD SET(s2, &read template)

7
7

nb = select (FD_SETSIZE, &read template, (fd set *) O,
(fd_set *) 0, &wait);

if (nb <= 0) {
An error occurred during the select, or

the select timed out }

if (FD_ISSET(sl, &read template))
Socket #1 is ready to be read from.
}

if (FD_ISSET(s2, &read template))
Socket #2 is ready to be read from.
}

}

select 0000000000000 00O0O0O0O0O0O0O0O0O 4711000
gpoogosiciogdn sicurGUOOOOODDOOOODOOODOOO
gooooooooobobooobobobobbbbbbbbbbooo

4710 DO00OO0OOOO0OO0O0Qg o

oooo@WobUooobOo0ooo)obobooboboobobooosiciod
goooooooooooboobobooobbobbbbbbbbbbbobobon
sicgiooooooooooooo3bogooboooobooooboooooDog

1. signal 000 sigvecO0000O00OOOOOOODOODO SIGIOO
oooooooooooooo

2. 000OOOOOO0OO0OOOOOOoOoOobobOObO I DODooobObbOoOooon
oiboooooooooooooobo I bOo0o0oo0oooooooo
gooooobooooimbobbood
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oobooo0ooooooobooooooooooboboonooooD
0o0ooooboO0o0b0bbO0000d0Oftentl O000DODOOOOO
ooood

3. 00 fentlO0O0O0O0O0OODODOOODODODODODDODDODODDODDODOOOO
gooboogoooon

goooooobboboDb s oooooooo
0oooboboO0o0o0o0ooooboooooooobooboon SIGURG O
goooooooooobobobobbobobobobobbbbsiIGurG OOO
goooooboboooogogo

#include <fcntl.h>

int io_handler() ;

signal (SIGIO, io_ handler) ;

/* Set the process receiving SIGIO/SIGURG signals to us */

if (fentl(s, F_SETOWN, getpid()) < 0) {
perror ("fcntl F_SETOWN") ;
exit (1) ;

}

/* Allow receipt of asynchronous I/O signals */

if (fcntl(s, F_SETFL, FASYNC) < 0) {
perror ("fcntl F _SETFL, FASYNC");
exit (1) ;

4711 oo goooooboooon

o0booooOboobob0ooOoboobobUoooboUoopoOooD oo
ooooobobboooooobDb 4710000000000 fent1 000

O0000D0 FSETOWNOODODOOODODOOODOOOODSsIGURGO OO
sicgiooooooooooobooboooboooboobooo boooooDog
goo000oOo0ombooobobbddtentl D0 O000O0OODOOOOOO
gooo0ooo0o0o0o0ooObOOo0oooooooooooooooooooo
000000 fentl 00000000000 0000000000000
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goooooobbbbbbbooooo Iibobbbobbbbbbbobooo
ooooooooboobobbbboooooooooooooooo

fentlODOOOD0OOO00OO FGETOWNDOOODOODOOOODODOO
gooooobobbooogoooboboooon

ooooooooooboobooboosicecHLbOooooooooooo ooo
goooooooooooboobobooobobbbbbbbbbbbbboobobn
gooooobobbbbbbbbooooooooooooooooDooboDoo
goooooooooosiceHLbooooooooooobobbbbobo
oooooooo ooobooobobobobbbbbbbbbOooooooo
obo0o0oobO0oooobooooobooooboooboboOoboDbOosIGCHLD O
oooooopooooogogooon

int reaper() ;

signal (SIGCHLD, reaper) ;
listen(f, 5);
for (;;) {

int g;

size t len = sizeof (from);

g = accept (f, (struct sockaddr *)&from, &len,);
if (g < 0) {
if (errno != EINTR)

syslog (LOG_ERR, "rlogind: accept: %m");
continue;

#include <wait.h>
reaper ()

{

union wait status;

while (wait3 (&status, WNOHANG, 0) > 0)

7

gooog 4-99



4712 OO0O0O

oooooooooooooooooobobooobobooooobobobbbbo
o000 oo ooo o
00000000 O0DO00D000D etyyUDODOOOOQOODQODODO

oooooooobobobobobobobobbobbbbbbbi10o0ooboboboon

oooooooooooobobooboobobobobbobbobbbbbbbobobono
goooooboobooogooooobbooo

ggodooooooooooooooooboobobboboobbobobbbbb
gooooooooooboboboobobooooooooooooooon

gooooooooooboooobobobobobobobobobobobobbbbbbbno
gooooooooooobooboboobobobobbbbobbbbbbbobobon
goooooooooooboboboboobobbobbbbbbbDbbbbobobo
goooooooooogoooooooooooooooooooooo
gooo0o0o0o0o0o0o0 oo oooo
gooooooooooobooboboobobobbbbbbbbbbobbon

U0000Orlogind000000oogooooooooooooooooog
goooooooooooooobobobobobobobobbbbbbbobbo
gooooooooooobooboboobobobobbbbobbbbbbbobobon
oooooooopooboboboobOb ooooooooooooobobobo

gooooooooooboboboobobooooooooooooooon

goooooooooooooobobobobbbobbobobbbbbbbobbo
gooooooooooobooboboobobobobbbbobbbbbbbobobon
gooooooooooboboooboobobbobbbbbbbobbboooo
gooooooooooboboboobobooooooooooooooon

gooooooooooboboboobobooooooooooooooon

ooooooooooogogooo

odoooooooooooobbobobobobobobbDbbDbibn /dev/ttyxy
oooooooDDD xba0000001000000000000040
000000 yO 160000009000 a0fO0 100000 CODOODO
Ooooogfd/dev/ptyxy 00000000000 xO0 y000D0DOOO
oooobb xOd0 yOOOooooo

openpty 00O 0O0 forkptyOOO libc.aOOOOOOOOOOODOO
0000000000000 00000 00000000 clone opendO
00000000000 cpen0 0000000 DOOOOOOODOONO

4-100 OO OO



forkpty OO DDODODODODODODDOOOOO O00000000000000
gooooooooooboboooboobobbbbbbbbbbbbbooog
00000000 0ObObObO0O0000ob0boDbODforkptyO OO S0O000OO
040000000000 0000000000000000000000
go0b0000000000stdin0stdoutD 000 stderr 000000
OO0 D000 4000000o0penpty00O0D0ODODODODODODOO

openpty 00000 forkpty U OO--10000000000000O00O
cpenpty 00000000 DODODOOO@OOOO0OOOOO forkptyd O aodad
000000 pd(0 OO0 ID)OODOOOODODODODODODODDDODODODOOO
O000000D0openpty@ 0D 00O0OO0DODODODO

cpenpty 0D OOODODOODOODOONO

1. O000OO0O0O0OOoOObObObOO0OO0O00o00oooooooooooo
goo

ggodoooooooooooooooboobboboobbobobobbbb
ggooooooooooboobobobobobbbbbboo

2. OD0O0ODObObOOOoOoOoooO

gooooooobooboobobboooooooouooooooboon
O(execODOOODOODO)ODOODOO

3. bDOoobobooboboooobouooobobooooboooobooooboOon
oooooboboooogogoooon

googooobboooogoooobbooooobobooooooo
oooboooooo

- JUOOOODODODOOOOO
- JO0ODOOODOOODOOODOODODOODODbDOODDOODODOO0
- OJOODODODDODODDOOOOOOOOOOOOOOOOO0O000d

if (openpty (&mast, &slave, NULL,NULL, NULL) {
syslog (LOG_ERR, "All network ports in use");
exit (1) ;
}
ioctl (slave, TIOCGETA, &term); /* get default slave termios struct */
term.c_iflag |= ICRNL;
term.c_oflag |= OCRNL;
ioctl (slave, TIOCSETA, &term); /* set slave characteristics */
i = fork();
if (i < 0) {
syslog (LOG_ERR, "fork: %m");
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exit (1) ;
} else if (i) { /* Parent */
close (slave) ;

} else { /* Child */
(void) close(s);
(void) close (master) ;
dup2 (slave, 0);
dup2 (slave, 1);
dup2 (slave, 2);

if (slave > 2)
(void) close (slave) ;
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int f£d;
fd = open("/dev/streams/echo", O RDWR) ;

5.2.2.2 close 00O

clcse 00 0000000O0O0O0O0O0O0OOOO0OOOOOOO

Tru64 UNIX STREAMS 5-9



oodooooooobobDbDDbbDbDbODDDclose@Uioooon
od

Uo0D000000bbb0O clesed000O0ooooobbOOoonODOOO
goooooooooobbboooooooooooooooooboDbDoDoo
ooooooooooobooooboobobbbbbbbbbobobobono

5.22.3 read O 0O

read 0000000 0O0OO0OOODODODOOO M_DATADODODOOOO
oooooobooooogoooo

goo0o0o0oooobobioooobbbbibO0read@UononDoooon

read UOOOMDATAOOOOOOODDODDOOOOOOODO errno
0O EBADMSGUOODODOOOOOO

5.2.2.4 write 0 O

writeOOODODOODOOOOODODODO 10000 M_DATAODDDOOOO
ggoooobbooood

ddoooooooobobobobobobobobobDbODwrite@UUOUOOOooQOoO
od

5.2.25 ioctl OO

icctlOO0ODOODODOOOOOODODODOOOOOOODDODOOOOO
goooo

STREAMS 0 0000000000000 DODODODODODODO streamio(7) O
ooobooogooo

Ud00O0iectl000oooooooooooobODbDDDOD
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pipe (fds) ;
if (isastream(fds([0]))
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5.2.2.12

5.2.2.13

printf ("STREAMS based pipe\n") ;
else
printf ("Sockets based pipe\n");
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O0000oo0o0oobOOobOOoDOOo0on0 SsTREAMSOOOOOO0OODOO0O00O0
ooooooooooboobobOobOooOoOooOooOoooooobobooobooo
o000 ADOobOOoooooo

O0o0ooboboO0o0o000obbboDO0o0o0o00boDbOO streamtab
goooo

D000 qinit0000D0DODODODODODODODODOOOOOOO0O000000
ooooooooobboooooooooboooooooobooo
gooooogoo

struct qinit {

int (*gi_putp) () ; /* put routine */

int (*qi_srvp) () ; /* service routine */

int (*gqi_gopen) () ; /* called on each open */
/* or a push */

int (*gqi_gclose) () ; /* called on last close */

/* or a pop */
int (*gi_gadmin) () ; /* reserved for future use */
struct module_info * gi minfo; /* information structure */
struct module stat * gi mstat; /* statistics structure (op-
/* tional) */

}i

module infoOODODODODODOODODODDODOOOOOOOIDOODODODOOO
googooooooboboooogo

struct module info {
unsigned short mi_idnum; /* module ID number */
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char *mi_idname; /* module name */

long mi_minpsz; /* min packet size, for */
/* developer use */

long mi_maxpsz; /* max packet size, for */
/* developer use */

ulong mi_hiwat; /* hi-water mark, for */
/* flow control */

ulong mi_ lowat; /* lo-water mark, for */

/* flow control */

}i
streamtab 000000000000 0OO0O0ODOODOODOOOOOOOO

oooooooooboboobobobbOo0o0ooooooooooo oggo
oooboooooo

struct streamtab {
struct ginit
struct ginit
struct ginit
struct ginit

st_rdinit; /* defines read QUEUE */

st_wrinit; /* defines write QUEUE */
st_muxrinit; /* for multiplexing drivers only */
st_muxwinit; /* ditto */

EE

532 OUOboOooooobooon

True4 UNIX STREAMS OO0 000001000000 000000DOO
ooooooo0o0ooobobOboOb0 oooo0oooooooooobo 300Om
oooboooooo

- OQOOODOOOO

odoooooooooooooooooboobooboooboobobobobbob
oboo00 STREAMSO0OO0OOO0ODOOO0OO0OODOOODODOOODOOn
goooobbooooooooooboboooobbboooogo
oooooooooooobobobobobbbbbbbbboooooo
gooooboboooo

- mblk t00000O

mblk t 00000000000 O0OODOO0OO0O0OODOODOOOOO
oooooboooboboo2b0000b0000obo0o0oooboooooDoog
gooobobboooogooobboobooooo

- dblk t00O0O

dblk tO0O0OOoooooOOoOOO0oO0O0bObOOoOOoO0oOooooooDo
ojooooo0oo0o0 200U oooboboboo
goooobbooooooooboooooooobobooooooon
goooobobooooo
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ggodoooooooooooooooooobobboboobobobobbbbb
oooooooooooobobooboobobobobbobbobbbbbbbobobono
ooobbboooooooooooooooooooooooooooooo
goooooooooobobobobobbooooooooooooooon
goooooboboooogoboboobooogoooo

mpblk t 000000 dblk tO00O00OO0O0OODOOOOO ODDODODODOOOO
<sys/stream.h>0000000000000OOO0O0O

/* message block */
struct msgb {

struct msgb * b_next; /* next message on queue */

struct msgb * b _prev; /* previous message on queue */

struct msgb * b _cont; /* next message block of message */
unsigned char * b_rptr; /* first unread data byte in buffer */
unsigned char * b wptr; /* first unwritten data byte */

struct datab * b_datap; /* data block */

unsigned char b_band; /* message priority */

unsigned char b_padl;

unsigned short b flag; /* message flags */

long b pad2;

MSG_KERNEL_ FIELDS

Vi

typedef struct msgb mblk_t;

/* data descriptor */
struct datab {

union {
struct datab * freep;
struct free_rtn * frtnp;
} db f;
unsigned char * db_base; /* first byte of buffer */
unsigned char * db_lim; /* last byte+l of buffer */
unsigned char db_ref; /* count of messages pointing */
/* to block */
unsigned char db_type; /* message type */
unsigned char db_iswhat; /* message status */
unsigned int db_size; /* used internally */
caddr_t db_msgaddr; /* used internally */
long db_filler;
i
#define db_freep db_f.freep
#define db_frtnp db f.frtnp
typedef struct datab dblk t;
/* Free return structure for esballoc */
typedef struct free rtn {
void (*free_func) (char *, char *); /* Routine to free buffer */
char * free_arg; /* Parameter to free func */

} frtn t;
O0OOooO0O0 STREAMSOOOOOOOODODOOOODOODODOODOODOO

OO0 b nextOOO b prevO0 00000000 OOOODODODODODOOO
oooooooo oooboboobobobobbbbbbbbbooooooo
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gnext JggoooooOoOoOoOoOoOOODOODODDOODOODDODDODODODODODODOD
O0000o0o0o0obD g lastO0OO0OO0ODOOODODODODODODODOO

533 UL0UO0OOOobOo0bd STREAMSUOODOOOO

ggodoooooooooooooooooobobboboobobobobbbbb
gooooboboboo0oooo ooooobbbobooooobobooboo
STREAMSOOU0OU0OU0OO0O0O0O0OO0OO0OOOOSTREAMSOO0OOODODODOOO
goooooooobooboobobbobboooooouooooooo oggo
O0OSTREAMS O OUO0OOOOD0OOOODOOOODOOOOODOOoOooDOOon
oooooooboboboobobobbbobobobobooooooogogo

- JUOODOOO

- JUOODOOO

- JO0OO

- JOOO0OODDOOOO
- JOOO0OODDOOOO
- JOOOODDOOOOO
- JOOOODDOOOOO

od

STREAMS OO 0OO0O0OO0OOO0OD0OOOO0ODOOOODOOOO0ODOOOn
ooooooooooobooobobobobobbbOooboboboboon
ooooobooboooogooo

OO00000XX routine name 00 0000000000000 0O0O0O0O
0000000 xOOUOOoOoooo STREAMSOODODODDDODODODOOO
O00o0o0o0oooooooobobboboboboboooong STREAMSODOOO
O00O0000 echoU open0000OOOecho ocpenOOO0OOMO

5331 0JO0O0O0DOOOOOOOOOO

cpenJOOO00O0DO closeOOD0OO0OO0DO0O00OO0DOO0O uw areaOOO0O
oobo0ooooboobooooooboooboobOooobooboOoooooboooDooOonon
Oooooooooooooooon
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goooog

0000000000000 dOUlopen00000boooobooooono O
0000 ginit 0000 st_rdinit U0 gi gopenO0 00000 open
00000000000 O00O0O0O open000O0O0O0O0O0O0OO0OOO
o0o00o00o0oDoOoOoOoOOOODOO00000000 oo ooooo
0000000DoDoDooOoOoOoOOoOOOoO0o0o0o0o0o0000ooooon
O00000D0 cpen0O00O0O0OOOODODODOO

cpenUO0O000DO0ODOOOOOOODOOOOOOO

XX open(q, devp, flag, sflag, credp)

queue_t *qg; /* pointer to the read queue */

dev_t *devp; /* pointer to major/minor number
for devices */

int flag; /* file flag */

int sflag; /* stream open flag */

cred t *credp /* pointer to a credentials structure */

cpen DO OOOOSTREAMSODODODOOOOOOODDOOOOOODO
goooooooboobobobbbbooooooooo oooooooo
U000000000 queve t 0000 gqpetrddo0noooonoOoOon
oo oooooooboboooooooobobboooooooobooo
goooooooo

gooooo

00000000000 0d0dOOOclosel 00O 0O0O0oOoooobobooOd
0000 ginit 0000 st_rdinit 00O gi gcloseUDODOOOU close
o000 iU oOoO
0000000000000 0oooOoonon cleseddonooooog
o0oboboooooooooooodidooooooo
O00000 closeOOOODODOODOOOOO

close 000000000000 0O0O0OODODODODOO

XX close(q, flag, credp)
queue_t *q; /* pointer to read queue */
int flag; /* file flag */
cred_t *credp /* pointer to credentials structure */

clese 00 0000000000000 0O0O0O0O0OO0OOOODODODODOO
goooooooboogooooon
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5.3.3.2

5.3.3.3

goon

configure 00O OOOSTREAMSUOUOODODOOOOOOODODOODOO
O00ooobobo0o0o0o0oooooobfTrue4UNIXDDODDOOOO
ods40000000000000

configure OO DODODODODODODODDODDDDOOOOOOO

XX_configure (op, indata, indatalen, outdata, outdatalen)
sysconfig op_t op; /* operation - should be */
/* SYSCONFIG CONFIGURE */
str_config t * indata; /* for drivers - describes the device */
size t indatalen; /* sizeof (str_config t) */
str config t * outdata; /* pointer to returned data */
size t outdatalen; /* sizeof (str_config t) */

goooobbooooooobooogoobon

O00ob00oobO0oob0o0boboobOxx xput 0OO0O0OoOoOooo0O 0o
obob0b0O000oooo0Dx wout DOOOOooOOOOO0OOOOoOoOO
XX rput OO0

googoooobon

o000 Ox wout 0000 ooooooooooo
U0o0oobbDD putnext JO0OO00ODODO0O0O0O0OO0OO0ODODOODOOOO

XX wout 00D 0D0O0000000000000000000O000000
gbooo0obooobooboboobooobooboboobboooboon

XX wout 0000000000000 0000000OO

XX _wput (g, mp)
queue_t *qg; /* pointer to write queue */
mblk t *mp; /* message pointer */

googoooobooboo

oo x rput 000000000000 0O00O0
0000000 putnext JoogoooooooOoOoOoODODDDDD O
ooooooooooooboooboobobobobbbbobbbbbbbobobno
goo00O0o0o0o0oobboooobobobb0oooooDbbod xx rput 000
gooooooooooobooboboobobbobbbbbbDbDbbbbobobn
gooooobooooooooobbooo

XX rput 0000000000000 0O0O0O0O0OO0OO
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XX rput (g, mp)

queue_t *qg; /* pointer to read queue */

mblk t *mp; /* message pointer */
XX Xput 000000000000 0000 1000000000000
oo

- JOooooogo
- JO00ODOODODODOOCOODOODOO (putnextd0O0)

- ODOODODODODODODODODOOOOOOOOOOOOO0O000004004gyg
0000000000 D0D (putgd o)

XX Xput 00000000000 0000000ODODO0O0000O00DOO0
ooooobobboooog

5334 J0U0OO00ODOOOOOOOODODOOOOOOODDOO

XX Xput 0000000000000 O0000000000000000
gooooooooooobobooboobobobobbbbobbbbbbbobobono
000000000000 0D000000Xx rput 000000 (putgd O
oooo0ooOooOoOoo)oooooOooOoooOoboOooOoooooOoooo
U0xx wout 0000000000000 0000000000000000
goooOo STREAMSOOOOOOOOOOOOOOOOOOOOODODOO
gooooooooooobooboboobobobobbbbobbbbbbbobobono
goooooooobooboobobobobboogoooguoooooooooo g
Ubo0D000 xx rout 00000 putgqUOO0O0OO00OO00O0DO0DODOOODODOOO
oooooooobobobobobobobbOo0ooooooo ooooooooo
OxxXx wout OOO0O0 putgq0 00 000000O0OOOOOOOOOOO
gooooobooboooooooobbooo

ggodooooooooooooooobooobbbooboobbobobbbbb
gooooogooo

XXXsrv(q)
queue_t *q;
{

mblk _t *mp;

while ((mp = getqg(qg)) != NULL)

/*
* If flow control is a problem, return
* the message to the queue

*/

if (! (canput (g->g_next))
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return putbg(g, mp);
/*
* process message

*/

putnext (g, mp) ;

}

return O;

5.3.4 Tru64 UNIX STREAMS O 0O 0

OO0 STREAMSOOOOOTrue4UNIXOOOODODOODOOOODO
goooooboooogooooobbooo

- g0
- JUOoODOOO

5341 OO

True4d UNIXDODODODODDDODODO STREAMSOUOUOOOOOOOOOOO
o000 STREAMSOUOUOUOUOOUOOUOO0OOoOoOooooooooooooo
goooooooboob oooboboboboboboobobbbbbbbboogo
gooooooooboboobobobobobboboooooooooooooon
goooooo

ooooooOobOoDOooOOooobooooooODO SsTREAMSOOOODO
ooboooooboobobooOoooobobOoobOOooOoobOOobDOooOoon
ooooooooobOoobOobobooboboobooooboboobooooon
OO0 ooobooooooo0oooooooboobooboOoooobooDbOono
O streamadm OO 00000 sa.sa syn level UOOOOOOOOO
00 sa.sa_syn level 0000000000000 0O0O0O0OODOO
ooogo

SQLVL_QUEUE

oooooooooo ooooboboboi1ioboobobobobobbbobobob
oooooooooboboboobobobbbbbbbbbbbobonoogo
gooooooooooobobobbbbobbbbbbbbbooogo
goooooboboooooooooooooboboobooooo
oooooooooboboboobobobbbbbbbbbbbobonoogo
o0D0O000o0oooDbbOO0O0000n0 00 sQLVL_ QUEUED O
True4 UNIX O STREAMS OO UO0O0OO0OOO0ODOOODOOOODOO
oooooboobooooooo
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dodoooooooooooooooDDoDD gpetrgggogg
ooooobobooooogoooon

SQLVL_QUEUEPAIR

ooooobobooooob ooboi1ooooboboooooooo
goooooooooboboobobobbbbbbbbbbbobooogo
goooobobboooooooobo bbobooogooooobooo
googoobobooooooooobobooooooobooboooog
oooooobooooo

gooboooooobboooob0oooooboboooobobboo
OoooobbDbo0qpetrdddooooO0oO0O0oOoobobOOoOoOg
ggoobbooobooobooooooooooogoo

SQLVL_MODULE

goodooooooooobbobboobooboooooooogogg
goooooooooobobobbbboooooooooogoooo
ooooooooboboboboobobbbbbbiliobboobobobobbbobo
oooo0ooooobbbooo0ooooboboooogoooobooo
gooooboboooooooooboog

SQLVL_ELSEWHERE

ooooooboooboooboooboooboooobooooog
ooboo0ooooooobboooooobboooooooboooo

o0000b000b00O0bOO0oOoobOooobOoooDbOooooog
00000000 bDbDbOD0OOstreamadm 0000 sa.sync_info
oobobOO0o0ooooobObobooooooooobobbooooooo

oboobooobobobooooobooboobOooboobooobOobogo
O0O0o0o0O0ODbOO0oO0o0ooobObbOOooOooooboobobboOoOoo

oo00ooO0O0ooOoooo

ooooboboooogoooTecpPOOOOOO IPOODODOOOO
0000000000000 D0000D00 tep/ip0dononogn
goooooooobbbobbobb1bobbbbbbbbobbbooo
goooooooooboooobobbobbbbbbbbbobooogo
goboooooo
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5.3.4.2

SQLVL_GLOBAL

ooooooooooobobbbobobobbobboboooooogooga
gooooooooooboboobobbbbb ooboooooogogg
gooooooooobooboobbbbobbDbbbbbbbooogo
ogooooooboooboooooooooooooo

goooog

timeout U0 0O untimeout DO O 0O00O0O00OOO0O00O0O0OOOO0OO
oooad

timeout (func, arg, ticks);
untimeout (func, arg);

O0000AT&T SystemV Release 4 0 STREAMS O OO OOOOOOOOO
O000«<sys/strean.h>0000000000 timeout 0O O OODOO
Od0OoOdOdsystemVOOOODODOOOOOOO

id = timeout (func, arg, ticks);
untimeout (id) ;

OO0 id0 int 000000000000

STREAMS OO 0000000 D0O0OO0DOOSystemVUOODOOOODOO
oooooobboooog

54 True4UNIX D U DUOODODOOODOOODO STREAMS U O

gogbdoboogoooobooboug

O0OooooDOg SsTREAMSOOOO0OOO0OOO0ODODOOOOOOooooDGg
goooooooooobooboboobobooooooooooooooon
oooooobboooog

STREAMS OO 0000000 DOOOO0ODOOOO0ODOOOO0ODOOOooDOOg
gooooooooooobooboboobobboobbbbbbbDbbboboobobn
ooooobobobooooooboooooooo

0000000 o0o0boOooodi0d mymodulel.c OO0 mymodule2.c
O0O0DOSTREAMS OO 0O0O0OODOD(MOODOOODDODOOOOOO0
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O00000oO00oDO0oD0o0)D mymedaO0O0O0DOOCODODODOO
gooooogoo

1. 0000000 D0ODDDoDDODOOO(@MDbODOO0O /sys/streamsm/mymod-
ule.c) 00000OD0DODOOOOOODO
U0b0D0000 mymod configure0DDOO0O0OD0ODOOO DOOOO
oo0oooooo0oogooooooo

a. UOoooog /x driver */000000O0OCODODODODODODOO

/* sa.sa_flags - STR_IS DEVICE | STR_SYSV4 OPEN; */

b. OOO0ODOO /* module */0000000DOO0OOCDOOO

sa.sa_flags = STR IS MODULE | STR_SYSV4 OPEN;

051 0000bobooooo

/*
* Sample mymodule.c
*/

#include <sys/sysconfig.h>
#include <sys/errno.h>

struct streamtab mymodinfo = { &rinit, &winit };

cfg_subsys attr t mymod attributes[] = {
{,0,0,0,0,0,0} /* required last element */

}i

int

mymod_configure (
cfg op t op;

caddr_t indata;
ulong indata size;
caddr_t outdata;
ulong outdata size)
{
dev_t devno = NODEV; [2]
struct streamadm sa;
if (op != CFG_OP CONFIGURE)

return EINVAL;

sa.sa_version = OSF_STREAMS 10;
/* module */ [4]
sa.sa_flags = STR IS MODULE | STR_SYSV4 OPEN;
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0510000000000 (@O)

/* driver */
/* sa.sa_flags
sa.sa_ttys
sa.sa_sync_level SQLVL_MODULE; [5]
sa.sa_sync_info NULL;

strcpy (sa.sa_name, "mymod") ;

STR_IS DEVICE | STR SYSV4 OPEN; */
NULL;

if ((devno = strmod add(devno, &mymodinfo, &sa)) == NODEV)

{
}

return ESUCCESS;

return ENODEV;

gooooooooooooobobobobbbbbbbbbbooo
goodoooooooooooooboooboboboobobobobbobbobb
oo oo oooogoogo
oooooboooooogooo

cdevew 0O OD0ODOOODODOOODODOOOODOOODODOODODOO
cOoooooOooOooOo bDOooOooO0boO0oboO0oooooooDoOoo
conf.cO00O0O0O0D0 cdevswOOOOOOOOOOODOOOOOO
OO0 cdevsw OO OOOOOOOOODOOOODOOCODOOOD
000000000 Writing Device DriversO0 00O O000OO0OO

UoO0Ob0O000000cCFG OP_CONFIGURELDUOOODODOOOO
gooooooooo ooooobooboobooboobbbbbbobo
goooooooooobobbobobooobobobooog

STR_SYSV4 OPEN [0 O AT&T SystemV Release 40000000
OoOOooOOoooOOooOob00O0obO000o00n openO0
close0000000O00DODO0O0ODODODOOOOOODOOOO
00000000000 AT&T SystemVRelease3.200000
ooooooooooood

sa sync level 00 O0O0OO0ODO0OOO0OODODOOOOO0O 5340
ooooobooooo

2. 0J00oO0OOOOO0OOoOooobbbooooonb
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0000 STREAMSOOOODOOOODOODOOOOOODOOOOODOO
O00000d0oooooU0oU0o0oo0oooooooooooooo
000000000000 D0D0oooUooooUooooooooon
00 000Writing Device DriversO OO O0OO0O0O0OO0O0OO

0000000000000 o00oDbOooooDooooDooooDoon
000000 (mymodulel.cOO0O mymodule2.c)d /sys/streamsm
O0000000000000000 /sys/conf/filesODODOOODO
000000000000 0000 D000 0Omymodulel.c 00O
mymodule2.c O /sys/conf/files000000000OO0OOOOO

streamsm/mymodulel.c optional mymod Notbinary
streamsm/mymodule2.c optional mymod Notbinary

goooobobooodvyvop00o0oOoOOoOOoOoOoooboOoOoOoO
00000000000 /sys/conf/HOSTNAME O OO (HOSTNAME O O
OCO00O000OO0DOO0DOOO00O0CO0)OODO0OOOO0ODOD TRUS4 O
OO0O00o0ooOoOog /sys/conf/TRUe4 DO O0O0OODODODODODO

options MYMOD

oooooooooooooooooooooboboboboboooobobo 3o
gooooooooooooobbobbbbbbbbboooooo
gooo4000000

3. 0UOhO00oOobOoOooboooobOooobooobOoOoboDbOoboD 3a
ooo0bO3dO0ob0obobDbOoooon

gooooooboobobobboooooooouooooooboon
04000000

0000000000000 0000D00D00oOo0o0oo0ooDoog
XXprobe 0 00 interrupt 00000000 OOODOOOOOOOO
00 probe 0000000 interrupt 000 0000O0D0O0OODOO
000 00Writing Device Drivers OO O0OO0O0O0OO0OOOO

a UU0o0o0o0d0o0o0ooooooooooooooooDDbDDDOD

0000000000000 00o0o0o0o0o0o0oaan
/sys/stream/mydriver.c 0 OO

#include <io/common/devdriver.h>
b. 0000O0O00O0OOO0OOOOOOOOOO0
goooooooboooooo
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struct controller *XXinfo;

0000000000 D0ODODODODOOOOOWriting Device Drivers(
ooDOooooooogo

c. driver0000000O0OOOODODOO
goooooboboboooogo

struct driver XXdriver =

{

}i
driver 000 0D0D0ODODOOOOO O Writing Device Drivers(
OoOoooooooo

XXprobe, 0, 0, 0, 0, XXstd, 0, 0, "XX", XXinfo

d 0O00O0DOO0OOO0ODOOOOODOOODOOODOOC

Oo0ooo0o0oo0opopoboboOoO /sys/conf/HOSTNAMEOD OO O
OO0 gosTNAMEO O OODOODOODO((@CMUOOCOOCOODO)Y OOO
gobbbooooobobboooo0 TrRUe4a U 0D0DDODOOO0ODO 10
O /sys/conf/TRU64 0D O O0ODOOOODOOOO

controller XX0 at bus vector XXintr

busO0O0O0O0O0O00OD0ODODODOOODODODODODDOODODODODDOOOOO
goooooooooooo

doconfig OO O ODODODOOOOOOUOOOOOOOOOOOOOO
gooooboooooogoooo

U00000o0o0o0ooDDbDDbDDODbDDbODOdocontig@®UUOOODODODOOO
ooooobobooooooooon

strsetup -c000000O00O0OOO0OOODODOODOOOOODOOO
ooooooooo

# /usr/sbin/strsetup -c

STREAMS Configuration Information...Wed Jun 2 09:30:11 1994

Name Type Major Minor Module ID
clone 32 0
ptm device 37 0 7609
pts device 6 0 7608
log device 36 0 44
nuls device 38 0 5001
echo device 39 0 5000

Tru64 UNIX STREAMS 5-29



sad device 40 0 45
pipe device 41 0 5304
kinfo device 42 0 5020
xtisoUDP device 43 0 5010
xtisoTCP device 44 0 5010
dlb device 49 0 5010
bufcall module 0
timod module 5006
tirdwr module 0
ifnet module 5501
ldtty module 7701
null module 5003
pass module 5003
errm module 5003
spass module 5007
rspass module 5008
pipemod module 5303
Configured devices = 11, modules = 11

>S5 UUUbnoooonon

OO0OOOUOSTREAMSOOUOOOOOOOoOOoOoOODODODOObOODODODODODDO
D000 bO0O0clone00DODOODODODODDODODODODOODOOO

o000 STREAMSOOOODOOODOOOOOODOODOOOODOO
go0o00O00o0o0o0obobbO ooobobbooooboDbnO/dev/streams OO
obO0oobO0ooobOo0oobOb00oo00000 /usr/sbin/strsetup U0
gooooobobooooooboboobooogoooo

STREAMSOOO0O0U0O0O0O0OO0OO0OO0OUO00ooooooobbbbbbb og

00000000000 bO0o0o0o0o00o0o0oUooOooO0O STREAMSO OO
gooooooooooboboboobbooooooooooooooon

O00o0o0o0o0o0o0ooDoboboOoObobObODbODbOD O00 /dev/rdiskOOODO

ooooobobbooood

crw------- 1 root system 8, 1024 Aug 25 15:38 dskla
crw------- 1 root system 8, 1025 Aug 25 15:38 dsklb
cCrw------- 1 root system 8, 1026 Aug 25 15:38 dsklc

O00000dsk1a0000000O0OO0 800D OOODOOODOO 1024
O00 dskibO00O0OD0O0OO0OO0800000DOOO0OD 10250 dskilc
ooooooo0opobDsooooobobobobobO 1026000
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OOO0OSTREAMSODODOOOOOODODODOOOOOODDOOOOOn
goooobobooooooooboboobooooooobooooogoo
/dev/streams UOOOO0OO0O0OOOCOOCODOO

CTW-TW-TW- 1 root system 32, 0 Jul 13 12:00 /dev/streams/echo0
CYW-YW-TW- 1 root system 32, 1 Jul 13 12:00 /dev/streams/echol

OO00O0O0OUOechooOOQOOOODODODO 320000000000DODO OO
OO0 echol 00O 0OOOOOOO 320000000000 1000

dd00ddooOd0dO0ooOoOO0o0obOUd0oooOoDOoOooDbDUoOooOoooOoOoon
000000o0ooO0o0o0bbooooooooobooooooooooooo
OO0 0000000000000 /dev/streams/echooOOOOOoOooOonO
00020 000000000000 /dev/streams/echol1 OO OOOO0O
000000 00d0do0ObO0dO0O0oooDO00ooOU00oOooOoDOoOooDoDOoOooOoon
000000000 DechoOOOOOOOoOoOOOODDDDOOOOOOO

00 000000000000 0000 echo)dO0O0O0O0oQOoOoOoOOO
000000000 10000000000 bDO00O0oOoDOoo0ooOoOoOooDn
0d0OoO0d000obO0o00dbObOO0o0O0obOo0O0oO0DobOOoOoOoobOoDOoOooDoooOooo
0000000000 0bOo0o0ooooooboooooooooon

000Oo0ooOobOooooooa

clone 0000000000000 0000000000O00ODODDODODOO
o000O00000ob0b10000b000000D0 clonedgoooooOO
gooooooooooooboboboobobobi1bbbbbbbbbboon
gooooooooooobooboboobobobbobbbbbbbbbbobobobn
O0000Ocloned000O0D0OOOCODOOODOOOODO200(@C@OO 30O
O)OOOoooOoOoooOoOooobO oboooboooboobobooo
00000 (@EIQ0ODO0O0Oecho)DODOODODOOD cloneddoDbDOOoO
Obo0o0obO00o0obO0o0o0ooObOo0ooOb0O0o0oO0obOOgSsSTREAMSOOOO
gooooooboboobobbbbooooooooooo

strsetup 000000 /dev/streams 0O 00000 OOOOOOOO
O0clone0O00O0O00OO0OO0OOOO0OO0OO0O0OO OO0 /dev/streams OO
O0O0O0o0oo0oo0oonon

CYW-YW-TW- 1 root system 32, 18 Jul 13 12:00 /dev/streams/echo

0000000000000 0Ocloned 00000 OOoOoOoOnOO 3200
0000000000 1800echo 00000 obooooooonOon
O00000000 /dev/streams/echoOOOOOOOOOclonedO OO
0000000DoooOOoOO0OO0O0echoOOOOOOOOO open0O0O00O0O
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O0D0000O0C00OO0Ocloned00echoODOOOOOODOOOOODOODO
O00000ODOUO0OOOechoObOODOOODOODOOODODODDODOOODO
gooooooisooboooooooooogooooooooooooo

ggd

/usr/sbin/strsetup 0000000000 OOOOOOO0O
000000000000 0000000 cloned0oono
/dev/streams 0000000000 DOO0OODODOOOOOOO
000000000 00D0DO000O0000DODO0O0 STREAMS
000000000000 000000 strsetup.conf(4) U
0000000 /ete/strsetup.conf DO OOOOOODOO
ooooooog

00000000000 cloneOOOOOOOOODDDDOO
O0000Ostrsetup -cO00O00O00OOOOOOO

S oo ogbg

STREAMSOUOOO0OOOOODOODOODOOOODODODODODOOOOObOODODODOO
- JOOOODODDODOOOO
- JUOOOOOoOon

e strcleanO0O0OO

000000000000 strerr HOSTREAMS OO DOOOODOO
goooooopooobobobobobobobboboooooooooooooon
oooooboboboooogo

O00000000strace UOSTREAMS OO D OOODOOODOO
goooooopooobobobobobobobboboooooooooooooon
goooooo

strclean0 000000000 O0strerrd 00000000 O0OO0ONO
O000000o0O0o00oOooo0ooooooooooan

STREAMS OO O0U0OO0D000OO0D0O00OODstrlogOD0OOOO0OOOOODOO
gooooooooooboboboobooooooooooooooon
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O0OSTREAMS O OUO0OOOODOOOODOOOODOOOODODOOoOooDOOn
D000 bob0b0D0DOstrlog0 00000000000

O0OD0OO0OOSTREAMS O O0O0O0OO0O0ODODOOOOO0OODODOOOOOn
STREAMS OO 0000000 DOOOO0ODOOOO0ODOOOODOOOooDOg
ooooobobobooooooboooogoooo

#include <sys/strlog.h>

strlog (MY DRIVER ID, 0, 0, SL ERROR 1 SL TRACE,
"My driver: mydriver open() - major=%d,minor=%d",
major (dev,minor (dev)) ;

0000000000000 /dev/streams/log0 000000000
O000000putmsg0 00000000 OOOSTREAMSOOOOOOO
0o00o0ooooooooooooooboooooooooooon ooo
000000 strlogd 00000000 OOODOODOODOODOOOOO
0do0oo0oooooboooooooooooa

struct strbuf ctl, dat;

struct log ctl 1lc;
char *message = "Last edited by <username> on <date>";

ctl len = ctl.maxlen = sizeof (lc);
ctl.buf = (char *)é&lc;

dat.len = dat.maxlen = strlen(message) ;
dat.buf = message;
lc.level = 0;

lc.flags = SL_ERROR|SL NOTIFY;

putmsg (log, &ctl, &dat, 0);
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gameDescr 1.3.6.1.4.1.36.2.15.2.99.4.1.2
gameNumMoves 1.3.6.1.4.1.36.2.15.2.99.4.1.3
gameStatus 1.3.6.1.4.1.36.2.15.2.99.4.1.4
moveTable 1.3.6.1.4.1.36.2.15.2.99.5
moveEntry 1.3.6.1.4.1.36.2.15.2.99.5.1
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MBOOOOODODOOOO

MIBOODOOODOO subtree thl.c OODOOOO0OOOOODOOODOOOO
oooooo0ooooooooooooooooooogoogog MIBO
O000000000D00 esnmp_register 00000000000 OO
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extern SUBTREE subtree subtree;

gooooooo

SUBTREEL DO UODO MIBOUOUODODODOODODOODODOOODOOODOOOOD

#define I_mib-variable nnnn

goooooMiBOOOOooooMiBOOOOOoooooooDDODO

MIBOODDODOOOOOODODDODODOOOOooODODOOooooobOoOoobb oooo
ooooooooooooboooboobobobobobbbbbbbbbbobobono
goooooooooobobobbbbbDbDbbbbboooo
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“ SYNTAX INTEGER” OU0OOUOODODOOOOOOOOOMIBOOOO
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#define D_mib-variable enumeration-name value

goooooooMiBOODOODODDDODOOOOOODODOOOOOOOOO
oo ooooooood

/* enumerations for gameEntry group */

#define D_gameStatus_complete 1
#define D gameStatus_underway 2
#define D gameStatus_delete 3

ooooooon

MIBOOOOODODODOOOOOOOOOoOooooOoOoO
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typedef struct xxx {

type mib-variable;
char mib-variable mark;

} mib-group type

ooboooocoomMmiBOODODOOOOOMIBOOOOOOOOODOOOOO
oooooooboobooooooMiBOOOOODOODODOOOOOO
00 subtree tbl.h 0000000 0OOOO0OO0O snmpi UOO0O0ODO
ooooMiBOOOOOOMIBOOOO ODOOOoOOooooOoooOooOooO
O0bo0o00DO0 snmpi OO0O0O0O0OOOOOODOO(@MOOOO)OOO
ooboooooMiBOOODODOOOODODOOODOOOOOOO 10000
mib-variable mark U0 OD0DO000000OO0OOOOOOO OOOOO
oobobomMiBOOOOOOOOOOOOODODOOOODODOOOOOODOOO
OO0OO0OchessMIBOOOOOODOOOOOOO

typedef struct chess type {
OID chessProductID;
int chessMaxGames ;
int chessNumGames ;

char chessProductID_mark;

char chessMaxGames mark;

char chessNumGames mark;
} chess_type;
MIBOOUOOOOODOOODOOOoooooooobooooooooooa
Oddddoooooooooooooooooooooboooooaa

goooooo

ooooobobboooogoooobon

MIBOOOOOOOO MIBOOODOOOOooooOooooooooo
googoobooooMiBOODODOOoOoooooooooooooo
goooMIBODODODODOOOQO

GetOGetNextD O OO cGetBulk UOODOOODOOOO0ODOOOODOOO
goooooooooobobobobobobbooo0o0oooooooooooo
goooooobDserT000000000000000000O00ODDODOO
obobO0O000000oobObbO0o0ooooooOoDnD subtree thl.c
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googooboooooMiBOOODOoOoooooooooooooo
oooooooo ooobooobobobobbbbbbbbbOooooooo
ooooooboooooooobbobooo

extern int mib-group get (
METHOD *method) ;

extern int mib-group set(
METHOD *method) ;

oooooooon

extern int chess get (METHOD *method) ;
extern int chess set (METHOD *method) ;

oobooobobooboboobobOogoboeld2300b0bbooboboogon

6.2.2.2 subtree tbl.c OO OO

subtree tbl.c 0O0O0OO0O0ODOOODOOODOOO
- OMIBOODOOIDODDOOODOOOO

e OBJECTOOOOOO (esnmp.h O00O)

- O0O00OOODO supTREE O OO

gooog

MIBOOOOOOOOOO MIBOOO OIDOOUOOOOoOooOoOoOoOoO
ooooooooo

static unsigned int elems[] = {

OBJECT O OO

MIBOOODOOOOMIBOOOOOO 100 oBgECTOOODOO
(esnmp.h O 0O 0O)O

OBJECTU MIBUOOUOOUOOOOOODOODODOOOOOO
e object index — subtree tbl.h JDOUODOODOODOO

I mib-variable

0id— 000 OID (elems[] DO0DO0O0ODOD)

e type— 0000000
e getfunc—ceet00OODDODOOOOOOOOOOOOOOOOO
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e setfunc—Set 00 0000000000000 0O0O0O0O0O0OODOO

gooboooooooboooobobboooooooooMIBODODOO
gobooooooooboo oobobooooooooMiBOOOO0OOOO
goooooobobooooooooMIBOODDODODOOOOoOoooooOoo
goooo0oooobobobobOOoOooooooooMIBOOO mib var O
MIBOODOOOO subtree 1000

1. OO0O0oO0oOooooooooMiBOOOOOOOOOOOO mib var
U0000000o0o00onD subtree 10000000 ODDOOOO
goodoooooooooobbobbbbbbbbboooooo
ooMBOOOOODDOODOOOOooOO

2. 00000000000OOsubtree 1 000000000O0DODOOO
eSNMPOUOOUOOODOOOOO

3. booOooooooooooMBOODODOODODOOODOO
subtree 100 00subtree 1000000000000 DOOOO
ooooooo

e mib var(Get OODO setOOODODO)

e mib varJOOO0OOO0OOO0O0O0O0O (GetNext 0000 GetBulk
ooooo)

4. O0OODODODODODODODODODODOODOOOOO0OO0O0O0O0O00OOoOoooOo O
goodooooooooooobobobbbbbbbbboooooo
UooooboooooobobDo0o00gidbceetDDODO set O
UO0000000000000 GetNext JUOODO GetBulk OO OO
odooooooooooooboooooboboboboobobobobobobbob
000000000 libesnmp 00O 0000000000000
subtree 100 0000000000000 0O0O0O0O0O0O0O0O0ODOO
oo ooooooobbobooooobboboo

5 GetNextODODOO GetBulk UUODODOUO subtree 100000000
godoooooooooooooooooboobbobobbobobobbbb
gododoooMIBOOUOUOUOOUOOUOUOOOUOO0OO0OO0OO0OOO subtree 1
oooobobooo0ooooooobooo
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OO0D00O0 SUBTREEUO OO

SUBTREE 00O O0OOOODOOOMIBOOOOOODOODOOOOO
esnmp_registereSNMP OO0 000000 UOUOOOOOOOO OOOO
ooo0o0o0o0o0o0oopooooooooooobobobODbDbODbDbDbbOboon
OO00000 chessOOOOOODOODOOOOO

SUBTREE chess subtree = { "chess", "1.3.6.1.4.1.36.2.15.2.99",
{ 11, selems[0] }, objects, I moveStatus};

SUBTREEU 0D DODODOOO0OOOOODDODODO
* name

MIBOODODDODODDOOOOOOODOOOO
e dots

MIBOOOOO OOIDO ASClHOOQOOODO 0000000004
e oid

oooooobooooooobooibb obobooooooooogo
e object tbl

coobooboobooboooooobooooobooboobOooooooo
subtree thbl . hOUOUOUODDODDOOOOU I xxxx 0DO0OOO0O
ooooo

e Jast

object thlUUOOOODODODODODDODODDODDOODDDDDDODOOOD
oooooooooooboobobobooooboobobooo

subtree tbl.c 000000000 0OOOmib-group type 00O OO0
000/ 0000000000000000DO00DO0 ODOOooOO0OoDOo
APIOO00OOOODOOOOOOOODOO

6.23 UOUOOOOOOooOgo

goooobobboooogoooouNIXoouooooooooogo

O0D00O0D@EO0Db0O gated0ODOOO ATMOODOO)ODDOOODOO
OoOSNMPOOOOOOOODODOOODOOOOOOODOOOOOOOO
goooooo

1. MIBOOOOO
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MIBOOOOMIBOOOOODOOODODOOORFCOOOOODO SNMPv1
000000000 RFC12120000 00000 MIBOOOOOO
00000000 SNMPv2cOOO0DUOOODOOOODOOO RFC 1902
000 RFC1903 0 0O0O0O0DO0O0O SMIv2O0O0O textual conventions
ooooooooMIBOOODODOODODOODOODDODODODODOODOO
JooooooMIBOOOOOODOOOODOOODOOOODOOOO

O0O0ORFCOUOOO URLO RFCOOOOOOOOOOOO

http://www.rfc-editor.org/rfc.html

ooooooMIBOODODOODODOOODOODODODODODODOODODO
oooooooMIBOOOODODODOODOOODODOOO OO MIBO
0000000 URL O Network ManagementO O OO0 Od0odogogdgdd
0000D00000oDoooO0oo0ogon

http://smurfland.cit.buffalo.edu/NetMan/index.html

ddddd0oooooooopoDO0d00ooooooooooDoO MiBO
ddddoooooooMIBOOOOOOOOO oooooooOO
SMIv2 MIB snmp-smi.my [0 textual convention snmp-tc.my 0O 0O O
000 /usr/examples/esnmp OO O00OO0OO0OOOO0O

2. MIBOOOOODODOOOO

MIBOOUOOOOOOoOoOoOooOOoDODODDDODDODOOOOOoooooo
gooooooooooooobobobbb ooooo MIBO MIBO
odddoooooououoASNAO0O0O0O0O0O0O000o0oooooo o
gooobooboboooooobob coooooobboooooooo
gooog

ogooooooooo MiBOOOOOoooooo
— mib-converter.sh

mib-converter.shOORFCOOOOOO MIBASN.1OOOOO
oobobDb awkODOOOOODODOOOOOOOOOOOOOOMIB
gjoooooooooooooooooooobbooooooo

mib-converter.sh 00O O00O0O0OOOD0OOOOODOOOO
0000bOO00doOO0O0ooOO0oo0oDbO0oO0obOOoOooOoooOoooa
0000b0O00d0O00bOO0o0oDO0ooDoOOobOOoOobOOoOooOoon
mib-converter.sh OO0 O 0OO0O0O0OODOODOOOODO0O

# /usr/examples/esnmp/mib-converter.sh mib-def.txt > \
mib-def.my
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RFCOODOOODODOOMIBOOOOOODODODOOOODOOODOO
000000 mib-converter.shOOOOOOOOOO MIBOO
000 RFCOODOOODODOUOOOODODOOODOOO mesyO OO
ooooooMIBOODOOODODOOOODODOOOOoOOOO ooOo
MIBOOOOORFCOOOOOODODODOODOODOODODOOODO

0dd000d0ooOOoooooooOoMIBASN.AOOODOOOOO

do0o0oobooooooooooobooooon
mib-def.my

mosy

mosy O 0O0O0OOOmib-converter.sh OO OO OOOOOOO
000 .oy 00000000 0OO0ODODO .defs0O0000O0OO0O
000000 .defsO00D00O0OMIBOOOOOOOOOOO

00000000 .aefs0000000O0O0OOOODOOOOO
ooo0ooOoooooooo

mosy O ODOOODODOODOODOONO
# mosy mib-def.my
mosy OO ODOO mib-def.defs OO0 OOOOOOOOO

OO0 mosyODOOODODOO4BSD/ISODE SNMPv2 0O ODOOODO
goodogoo i1sobeEsofooooooooonO

snmpi

MIBOOODODOOODOOODODOOOODOO (snmpi)d O mosy O
0000d0o0o0o0o0o0o0oUoooon .def00oooOobObOOOO
gooooooMBODDODODODDODDDDDODDDDDODDDODO
ooooboooocooobobooooon

oo

oooooooooobobobobobDbDbDbDbD0 snmpi O
00000 BSD/ISODE SMUX O snmpi DO OO0
goooooon

mosy 000000000 DDOODO0OOOO .def000DO0O0O
objects.defs U 0000O0ODODODODODOODOODODODODODODOOO
000000000 snmp-smi.my 000 snmp-tc.my 00000
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U000 objects.defs U0 000O0O0O0O0O0O0O0O0OODODODOO
oooooboooooooooMiBOOOOooooODODOOO
MIBOOOOOOOOOOoOOOoOooObODbODODODODODODODODOO
goooooboooooooooo

# /usr/sbin/snmpi objects.defs subtree

snmpi D0 OO0O0O0Oobjects.defs00000OO0OOOOOO0O
oddddooooooooooboobooobooooooobooobo
ddoooooooooooobooboooobbbbbboooo
dddddooo0oooooooDoDDDoDDDODD Dooooogod
00o0o0o0bODoODoo0oOoooooooaoo

# /usr/sbin/snmpi -p objects.defs > objects.txt

snmpi OO0 O0O0O subtree tbl.c OUODO subtree tbl.h O
000000 000 subtree0OMIBOOOOOODOOO MIB
O00o000 0000 20000000000000000DBO
MIBOOOOOOOOOOOOOOODOOODOOcCcOoOoOooO (@
Ooo0oooo0ooOoogoooooooo)yY ooooooo
oooboooooooMBOODOOOODODODOOOODODO
0000000 snmpi 0000000000D0O000O00D0D0O
ooooooooOooooooooMIBOOOOOODOOOOO
o0o0oooo0ooOooooooooooooooOoMiBO
oooooooo0oobo0ooOo0oo0oo0ooobO0oo0Oooooooon
oooo0ooooOo(@oooooooooOo0oobooooon
mib-group type 00 0000O00O00O0DOO)

mib-group type D000 APIDOOOOOOOOOO 0000
000000000000 C0O00000000000000000
0 mib-group 0000000000000 0000000000
0000000000000 0000000000000000

O00000000 0000 ipRoutes 00000000000

0000000000000000000

3. 0UOhO0O0O0ODbO0oOobO0OOo APIOODOOODOOODOOO

0000000000 (snmpd) 000000000 MIBODOODOOO
OO0 eSNMPOOOOO APIDOODOOOOOOOODODOD (6240
00)0

O000000o0O0oboOoDODOOobOO0b00COooOooO (e3000)O
gooooooooMiBOOODODODOOoMIBOOOOOOOOO1
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U0 cetUUOO0ODOOOOODO 100 seTUOODODOOOODODOOO
0000 O0O0Ob00o0O0b000000 subtree thl. hOOOOOOO
oooooooooooooobobobooboboobobobobbobo

ooooboboooooogoooo

/usr/examples/esnmp D0 000 O000O0O0ODOO Makefile
(chess.mk) DO DO DOOOOOOO

gooooobboooogooooboooogo

ooboooooboobobooooooboboooooboooboooDg
OO0oOOobOOobDOo0O0o0O0oo00o0O0O0oeSsNMPOOOODOOODOODO
ocoooooobDoooooboooOoo bOobOooOoOoboooboOoooon
mainJ 00000 set_debug level DODODODODOODODDODODODOO

gooooooooooooooMiBOOUOOOOODODOUOOUOOo
0 O HP Insight Managerd HP Openviewd 00000000 MIBO O
dddddoooooooooooOoOooOoOoOOsSNMPOOOOOOO0O
ddddddoo sSNMPOOOOOUOOOOOOOODOODOODODDDOO
snmp_requestl snmp traprcv U UOU snmp trapsnd 000000
ddodoooooooooobobooboboooooobobobo

ObOo0o0obO000obO0o0oobO0oooDOoOob0 sNvPOOODOOO
gooobobboooooooboboooono

gooooboboboo0o0ooooboooooooboboboooog
U00o00bDD00000 chess00OOD0ODOO0O0OO0UOOO os_mibs
goooobboooooooooobooooooooboobobooo
goooogoo

os_mibs -trace

oooooooboboboboboboOoooooooouoooooooooo
0000000000000 DbbDbD stacout OO DODODOODODODOOO
goooooboooogo

U00000o0o0o0ooobDDbDDD set_debug levelJOOOOOOO
UTRACEDDDOOOOOOOOOOOOOOO0000

ddoooooooobobobobbbbbbbibb stdout 000000 g
ESNMP_LOG ((TRACE, ("message text \n"));

oooooooboboboboboboOoooooooouoooooooooo
set debug level 00000 ODODOO WARNING || DAEMON LOG
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0000000000000 0Oset debug level DOOOOOOO
OO0 ERROR || DAEMON Loc OO OOOOOOOODO

6.24 UDOU0O0OOO0ODOOOODOOOO0OO

eSNMPAPIOODOOO0ODOODODO (snmpd)DO0OO0DOOOCODOOOO
gooooooooooboboooboobobbbobobobobobobbobbbbbono
obo0o0obOoobobD1000b000OSNMPODOOOODDOOODOODO
O0oooo0o0obobobOb0ODbgated000OO0OODODODDODODDODODODDODODOOOO
oooooooooooobooboboobobobbbobbbbbbbobboo

O00Osnmpd 00 0000O0O0OOOOOOOO0OOODDDDODDDDODOO
oO0o0obO00oO0bO0o0oOobO0oOoO0bO0oOobobOooOobO/mOoooDbOoo
gogobbooooooooggoooooooooooooooooooo
00 snmpd 000000000 D0ODO0OODOOOOO0OO0ODODOOO0ODO
oooooooooobobobooooooooooan

ooooooooooooooooobobooboboooobobobobbbbo
gooooooooooboboooboobobbbbbbbbbbbbobooog
U00O0Osnmpd J0000O0O0O0O0O0O0O0OOOOODDODODODODOOOOO
goooooooobboobbbog snmpda 00 0000D0O0OO0O0O0OO
gooooooooobobooobobbobbbbbbbbbobobbbbooo
oooooooooboobobobobDbbODbDbDbDbbObO00000 eSNMP OO
gooooobbooogooobon

6241 ODO0OOO
goooooooooooooboboboboboboboboobobobbbo

1. 000 (esnmp_init)

2. 00000O0O0OOOO0OOOODOOODOOOOOOO0OOOO0OOOO0OO0O00
OO0O0D00O (esnmp_allocate)

3. 00O (esnmp register [esnmp register ...])
4. 0OO0O00OO
oooooboboooooogoooobon
{

determine sockets with data pending

if the eSNMP socket has data pending
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esnmp_poll

periodically call esnmp are you there as required
during periods of inactivity

}

5. OU0O (esnmp term)

O00000000o0o0o0oddUd esnmp_termdoooooooQoO
ooooooboo0ooobb0oOo0eSNMPODOOOODOOODOOO
goooobboooooooboboogogo

0000000000000 o0oOo0oooo0oo0oboOoboOooDoooon
/usr/examples/esnmp 0 0000000000 OOOOODOOOOO
Ooo0oooooono

6.242 0O0O0OOO

eSNMP APIODDODODODODODOOOOOOOOOOOO0O00O0000O0O00
goooooooooooboooboobobobobbbbbbbobbbooog
goooooobobooogooobobooooon

e ESNMP LIB OK
gobooboogooog
e ESNMP_LIB NO CONNECTION

ooboooooboobooboooobooboobooooobooobo ooo
O0esnmp_init JOOO0O0O0O0O0O0O0OO0O

- 0o

oooooboboo0o0oooobbobooo0ooobbbooooo
goooog

- 0o

0000000 esnmp_init 000000000 OOOODOO
goon

e ESNMP_LIB BAD ALLOC

lO00oo00oobo0ooboooooooobOooooooboooOoooooboOoooon
OUOesnmp _allocate 00 DOODO0O0OO0OOOOO

- bDooooooobooo
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0O esnmp allocate 0D 0OOO0OOOOOesnmp init OO0
ooOoooOooboboboooboo

O esnmp allocate 000 OOOO0OOOO0OOOO0OO0OOOO
goooooobobobobooobobobbbbbbbOooooo
gooog

- 0o
00000000000 esnmp_allocateJU0DOOO0DOOOO
e ESNMP LIB BAD DEALLOC

l0bo0ooooooobooooooboooobooobooboobooo
esnmp_deallocate 0O OO00ODOODOOOOO

- ODOoOoOoooobooo

O esnmp deallocate 0000000000 esnmp init OO
ooooooooooooood

0O esnmp deallocate 00 O0O0O0O0O0O0OOODODOOOOO
o0 ooboboooobobooooooooboooooooogo
oooon

- 0o

UoO0000000000 esnmp deallocate 0O OOODO
oooo

 ESNMP LIB LOST CONNECTION

000000o0boOoobOoOoOO0o0oooOoOoO0bD ooood
esnmp_registerl esnmp polll] esnmp are you therell
esnmp_unregister0J 0000 esnmp_trap 000000000000

- 0o

goooooooooobobobobbobobooooooooooog
oo oooobobobobbbbbbbbbbbbobbbobooo

- 0o

O000000O0Oesnmp_initd0000O0O0O0O0OOOOOOO
ooon

e ESNMP_LIB BAD REG
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U0o0oooobo0oobDbD b0000 esnmp_registerd
esnmp_unregister0 0000 esnmp poll OOOODODOOO

- ODOo0oOoOooobooo

0O esnmp register 000000000 esnmp init OO0
do0oobOoobOoooooo

0O esnmp register D00 timeout DO OOODODODODODO
oooogd

O esnmp register 000000000 OOOOOO0O0O0O00O
ddddoooOooooooDoooooOoOoOoOoOODODODOOO
0o0o0o0oooOooOoOooooooo

O 0000000000000 (esnmp pollO0O0OODOODO
cooO0)y o oooOoooDUOooDOoobDOobooOoooooo
goooobbooooooobbooog

O 0oobooooboooobobooooboooboobobooon
(esnmp_unregister 00 O0000O0O0O0OO0O)O

- 0o

O000000o00o0o0oD0DDboODbODbOOO esnmp_register00 00O
ooon

ESNMP_LIB CLOSE

O0oo0o0oo0o0oooboboboobObbDbDb O0000 esnmp_poll O
goooobobooog

- 00
gobboooobooobboooooobboooobooogoobo
- 00
esnmp_init JO0O0O0000O00OOOOOOOO
ESNMP_LIB NOTOK

eSNMPOODDOO0OODODO0ODDOODODDOOODDOOOODDOODOODOODO
UO00D0Oesnmp pollJUOD0OO0 esnmp_ trap 00 O0000D00OO0O0O

- 0o

goooooooooobooobobobobbbbbbbbbbooo
gooooooooooobobbobobobbobobog
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- 0o
gooooo

6.3 UU SNMPUOUUOODOODOODOLDUOODOUooooono
googn

oooooooSNMPOOOODOOODOOODOOODOOODDOO
oobooo0oooooobboooooooooooD

- ODO0OOOODODOOO

- JOUOOO0ODO0ODOOOOOODODODDOO

e libesnmp O OOOOOOO

631 DOO0OO0ooooono

gooooobbooobobobooooboboooobooooo
® esnmp_init

* esnmp allocate

* esnmp deallocate

® esnmp register

® esnmp register2

® esnmp unregister

® esnmp unregister2

* esnmp capabilities

* esnmp uncapabilities
® esnmp poll

e esnmp are you_ there
e esnmp trap

® esnmp_ term

® esnmp sysuptime
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6.3.1.1 esnmp_initO0od a0

esnmp init00000O0OeSNMPOOOOOOOODOODODOOOOO
gooogoobobooooooboboobooogoooo

ddddddoooooooooooDoooDoooDDoOoOoOoOoOOOOODODOO
O00 esnmp_init 000000000000 O0ODOOOOO0OODOO
MIBOUOUOOOOOOO esnmp_register 000000 DODODODOOO

oooooooobooboboboboboboboboeSsNMPODODODDDODODODOOO
oooooopDoDobobDDooDDDDDesnmp_ init 000000000
goooooooooboooobobbobobbbbbbbbboon

000000 (axgviol)0OD0OO0O0D0OO0O0DOOODODOODOOCODO
subagent identifier U0 000D 0O0O0OO0O0OO

esnmp init000000000DO0O0O00OO00OOC

int esnmp init(

int *socket, ) -
char *subagent_identifier) ;

Ooooooooood
socket

eSNMPLO OUOOOOOODOOOODOOOODOOODOOOD

subagent identifier
cOoooooOOooOOooOooOOoboc0oo0ooOoobO(@boobooopooO)
gooooo

ggooooboboooog

ESNMP_LIB_NO_CONNECTION

doooooooooooobobobobobobobobobbbbOoooogo
goooobobbooogo

ESNMP_LIB_OK
esnmp_init 00000000000 0O0O0OO
ESNMP_LIB_NOTOK

oooooooooobobobobobooobobbbbbbbo
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00000 esnmp_init JO00O000D0O0OO

#include <esnmp.h>
int socket;
status = esnmp_init (&socket, "gated");

6.3.1.2 esnmp_allocate 0 0 OO

esnmp_allocate 00 0000100000000 OO0O0OOOOOOOO
gooooobobooogooooobbooo

O0ooobobDoo0oodbAgeentXOOoooooooooooooo
oooooooopoobo oooboboboboboboobobobbbbbboogo
gogoooooMiBOODOOoOogoooooOoODOOoOoooooooOo oo
O0000bO00o0bOO0o0oOobObOOoOobOoOoboDbD (cibppbooobOogoo
goooooooobobobobobobbOooooooooooooo oggao
ooocoooooooooooooooMIBOO (Dboo)ybooooo
U0 o0oo00o00oouooboobiooobbobbDOOINDEXODOODDODOOD
gooMIBOOODODDODODDODOOOOOooODOOOOOoOobobDDbODOOOOd
ooooooboboooog

ggodoooooooooooooooooobbbooboobbobobbbbb
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ESNMP_ALLOC *alloc_parm) ;
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ESNMP_LIB_BAD_ALLOC
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#define INDENT SIZE 4

#define RESPONSE_TIMEOUT 0 /* use the default time set
in esnmp_init message */

#define REGISTRATION_PRIORITY 128 /* priority at which the MIB
subtree will register */

#define RANGE SUBID 10 /* the identifier position in
oid->elements just after ifEntry */
#define RANGE_UPPER_BOUND 22 /* the identifier for ifSpecific, under ifEntry */

int rc, status;
unsigned int our_ ifIndex_instance = 0;

int ready to_register = 0;
int have_a_good_registration = 0;
extern SUBTREE ifEntry subtree; /* generated by /usr/sbin/snmpi -r ifEntry */

OBJECT *ifIndex_object = &ifEntry subtree.object_tbl[I_ifIndex];
static ESNMP_ALLOC esnmp_alloc_for_ifIndex; /* retain this structure to obtain status
code and index object values. Also,
retain this structure for a subsequent
call to esnmp_deallocate */
static ESNMP_REG esnmp_reg_for_ ifEntry; /* retain this structure for a subsequent
call to esnmp_unregister2 */
static OID ifEntry instance_oid;
VARBIND *vb;
/*
* initialize the ESNMP_ALLOC structure
*/
memset (&esnmp_alloc_for ifIndex, 0, sizeof (ESNMP_ALLOC)) ;

esnmp_alloc_for ifIndex.options ESNMP_ALLOC_NEW_INDEX;

esnmp_alloc_for_ifIndex.vb = vb (VARBIND *)malloc (sizeof (VARBIND)) ;

bzero((char *)vb, sizeof (VARBIND)) ;

clone_oid(&vb->name, &ifIndex object->oid);

o_integer (vb, ifIndex object, (unsigned long)0); /* master will return actual
value assigned */

while (!have_a_good_registration) {
status = esnmp_allocate (&esnmp_alloc_for_ ifIndex );
if (status != ESNMP_LIB_OK) {
printf ("Could not queue the ’'ifIndex’ \n");
printf ("index object for index allocation\n")

rc = esnmp poll();

if (esnmp_alloc_for_ifIndex.status > ESNMP_ALLOC_STATE_ SENT) {

/*
* esnmp_alloc_for_ifIndex.status nows contain the final
* status from the master agent.
*/
switch(esnmp_alloc_for ifIndex.status) {

case ESNMP_ALLOC STATE DONE

our_ifIndex instance = esnmp_alloc_for_ ifIndex.vb->value.ul;
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ready_to_register = 1;
printf ("\n*** Successful index allocation. Our conceptual row in the");
printf ("\n*** interfaces table was allocated. ifIndex value is %i\n\n",

our_ifIndex instance);

break;
case ESNMP_ALLOC_STATE ALLOCTYPE:
printf ("\n*** Failed index allocation - ‘allocation type’");

printf ("\n*** associated with supplied varbind #%i.\n\n",
esnmp_alloc_for ifIndex.error_ index);

break;
case ESNMP_ALLOC_STATE_ALLOCINUSE:
printf ("\n*** Failed index allocation - ’‘allocation in use’");

printf ("\n*** associated with supplied varbind #%i.\n\n",
esnmp_alloc_for ifIndex.error index);

break;
case ESNMP_ALLOC_STATE_ALLOCAVAIL:
printf ("\n*** Failed index allocation - ‘no available values’'");

printf ("\n*** associated with supplied varbind #%i.\n\n",
esnmp_alloc_for ifIndex.error_ index);
break;
case ESNMP_ALLOC_STATE_ALLOCNOCLU:

printf ("\n*** Failed index allocation - ’‘cluster context not supported’");

printf ("\n*** associated with supplied varbind #%i.\n\n",
esnmp_alloc_for ifIndex.error index);
esnmp_alloc_for ifIndex.options &= ~ESNMP_ALLOC_CLUSTER;

break;
case ESNMP ALLOC STATE REJ:
printf ("\n*** failed index allocation - ’'other reasons’'");

printf ("\n*** associated with supplied varbind #%i.\n\n",
esnmp_alloc_for_ ifIndex.error_ index);
break;
} /* End switch */
} /* End if */
if (ready_ to_register) {
vb = esnmp_alloc_for ifIndex.vb;
memset (&esnmp_reg_for_ ifEntry, 0, sizeof (ESNMP_REG)) ;

esnmp_reg_for ifEntry.subtree = &ifEntry subtree;
esnmp_reg_for ifEntry.priority = REGISTRATION_PRIORITY;
esnmp_reg_for ifEntry.timeout = RESPONSE_TIMEOUT;
esnmp_reg_for ifEntry.range_subid = RANGE_SUBID;

esnmp_reg_for ifEntry.range upper bound = RANGE_UPPER_BOUND;

ifEntry instance_oid.nelem =1;

ifEntry instance_oid.elements = &our_ ifIndex instance;
esnmp_reg_for_ifEntry.instance = (OID *)malloc (sizeof (0ID)) ;
esnmp_reg_for ifEntry.instance = clone_oid(esnmp_reg_for_ ifEntry.instance,

&ifEntry instance_oid) ;
status = esnmp_register2 (&esnmp_reg_ for ifEntry);
if (status != ESNMP_LIB_OK) {
printf ("Could not queue the registration for ’‘ifEntry’\n");
}

else {
rc = esnmp_poll();

if (esnmp reg for ifEntry.state > ESNMP REG_STATE SENT) {
/*
* esnmp_reg for ifEntry.status nows contain the final
* status from the master agent.
*/
switch(esnmp_reg_for_ ifEntry.state) {
case ESNMP_REG STATE DONE:
printf ("\n*** Successful registration for conceptual row in");
printf ("\n*** the interfaces table indexed by an ifIndex");
printf ("\n*** value of %i.\n\n", our_ ifIndex_instance) ;
have_a _good registration = 1;
break;
case ESNMP_REG STATE REGDUP:
printf ("\n*** Failed registration - Duplicate registration.");
printf ("\n*** We need to deallocate this ifIndex value and";
printf ("\n*** allocate a new value\n\n");
break;
case ESNMP_REG_STATE_REGNOCLU:
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printf ("\n*** Failed registration - Cluster context not supported.");
printf ("\n*** Need to deallocate this ifIndex value and to");
printf ("\n*** allocate a new value in the default context\n\n");
esnmp_alloc_for ifIndex.options &= ~ESNMP_ALLOC_CLUSTER;
break;

case ESNMP REG STATE REJ:
printf ("\n*** Failed registration - Other reasons\n\n");
break;

if (lhave_a_good_registration) {

esnmp_deallocate (&esnmp_alloc_for_ ifIndex);

ready to_register = 0;

rc = esnmp_poll();

free oid(esnmp reg for ifEntry.instance);

free (esnmp_reg_for_ ifEntry.instance);

esnmp_reg_for ifEntry.instance = NULL;

6.3.1.3 esnmp_deallocate 0 0 OO

esnmp_deallocate U0 0000100000 00000000000O0OO
oobooboooooooboooooboooboobooooooboOoDoOooDoOooo
ooooooooooooooooboobooo

ggodoooooooooooooooooboobbooobobobobbbbb
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goooooo0o0o0ooobobobOOo0o0ooooooooooooooooo
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int esnmp_ deallocate(
ESNMP_ALLOC +alloc_parm) ;
Odddooooooooon

alloc _parm

ESNMP_ ALLOCOODOO0OO0OO0O00OO0OD OOO0ODODODOOOO0OOO0O0O
esnmp allocate 00 0O0OO000OO0DO0O00OO0DOOCODOOOCOOOO
O0000DO00O0DOO0O0OOoDObOOOvaRBINDODOOO@ETODOO)
O0000DbO000ob0o0ooobDOogoooboeSNMPODOOODODOO
gooooooooobooboobbbbbbbbbbbbbooogo
goooobobooooooooooooooobbooooooo
gooooooboooooooooboog
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Oooooooooooo
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ESNMP_ALLOC_STATE_DONE

gooooooboboobobobbobbbbbboooogg
oooooboo0o0oooooobobobooooooooo
goooooooooobobobobobobooooooogg
goooooooooobobobobobobooooooogg
oooogd
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coOooooobOobooobooboon
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ESNMP_ALLOC_STATE_REJ
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ESNMP_LIB_OK
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ESNMP_LIB_BAD_DEALLOC

googoboboobooooooooboogooooobbobooog
alloc parmO 000000 O0DODODO vARBINDOODODODODDOOOO
oo oooooobobbooooooooo

cooooboobooooooboooooooboooooboooboOoobooogon
O0ooo0oooO0oobOoooDbDoobOoboobOoboboOooOoooooono
Oo00O000000000 esnmp_poll 00O0O0OOO0O0DOOOOOOO
alloc->status U 00 alloc-serror_ indexUUOUOOOO0O0OO0O00OO

esnmp_deallocate 0000000000 OOOO0O

#include <esnmp.h>

int status;

static ESNMP_ALLOC esnmp_alloc_for_ifIndex; /* structure retained from a previous call

to esnmp_allocation(). Retain this
structure for update with final status
from the master agent */

/* call to unregister2() goes here */

esnmp_alloc_for ifIndex.options = 0; /* clear options */
status = esnmp_deallocate( &esnmp_alloc_for_ifIndex );
if (status != ESNMP_LIB_OK) {
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printf ("Could not queue the ’‘ifIndex’ \n");
printf ("index object for index allocation\n");

}

esnmp_poll() ;

if (esnmp_alloc_for ifIndex.status > ESNMP_ALLOC_STATE_SENT) {
/*
* the final status from the master agent is available
*/
switch(esnmp_alloc_for_ ifIndex.status) {
case ESNMP_ALLOC_STATE DONE:
printf ("Successful index deallocation for value(s) associated\n");
printf ("with the ’ifIndex’ index object.\n");
free_varbind(esnmp_alloc_forifIndex.vb);
break;
case ESNMP_ALLOC_STATE_DEALLOC_REJ:
printf ("Failed index deallocation due to ‘unknown allocation’\n");
printf ("associated with supplied varbind #%i.\n", esnmp_alloc_for ifIndex.error_index);
break;
case ESNMP_ALLOC_STATE REJ:
printf ("Failed index deallocation due to ’‘other reasons’\n");
printf ("associated with supplied varbind #%i.\n", esnmp_alloc_for ifIndex.error_index);
break;
}
}

6.3.1.4 esnmp_register 0 000
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o000oO0)0o0obOooobOooobboobooooo
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esnmp_register 000000000 OOOOOO0O
int esnmp register(

SUBTREE *subtree,

int timeout,
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ESNMP_LIB_LOST_CONNECTION
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00000000000 esnmp poll00OOOOOOOOOO0O0O00O0O00O

00000 esnmp registerJU0O0O0OO0O0OO0O

#include <esnmp.h>

#define RESPONSE_ TIMEOUT 0 /* use the default time set
in OPEN message */

#define REGISTRATION PRIORITY 10 /* priority at which subtrees
will register */

int status;

extern SUBTREE ipRouteEntry subtree;
status = esnmp register( &ipRouteEntry subtree,

RESPONSE_TIMEOUT,
REGISTRATION PRIORITY ) ;

if (status != ESNMP_LIB OK) {
printf ("Could not queue the ’ipRouteEntry’ \n");
printf ("subtree for registration\n") ;

}

6.3.1.5 esnmp_unregister 0 00O
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O0o00ooooooon

ggooooooboboMMiBOOOOOODODODODDODOOOOoOoooooDoDOoOD
o000 eSNMPOOUOUOUOUOODUODODODODODDODDDODDODOODOODODODDO
O0000000D0D0DO esnmp_register 00 0O0D0ODODODODOOODODOO
goooooooMBOOOOODOOooOoOOoooooooboooo
esnmp_unregister 000 0000000OOOOOOO

int esnmp unregister(

SUBTREE *subtree) ;

Ooooooooood
subtree

oooooooMIBOOOOOOSuUBTREEDOOOODODODOOO

oooooboboboooog
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ESNMP_LIB_OK
000000000000000
ESNMP_LIB_BAD_REG
0000 MBOOOOOOOOOOOOOOOO
ESNMP_LIB_LOST_CONNECTION

MiBOOOOOOOOOOOOoOoooooooboOoDoOobDoOoOD oo
oooooobboooogooooon

UU0U0esnmp unregister JO0O0OO0O0OO0O0O

#include <esnmp.h>
int status

extern SUBTREE ipRouteEntry subtree;
status = esnmp_unregister( &ipRouteEntry subtree );

switch (status) {
case ESNMP_LIB_OK:
printf ("The esnmp unregister routine completed successfully.\n");
break;

case ESNMP_LIB BAD REG:
printf ("The MIB subtree was not registered.\n");
break;

case ESNMP_LIB LOST CONNECTION:
printf ("$s%$s%s\n", "The request to unregister the "

"MIB subtree could not be sent.

"You should restart the protocol.\n");
break;

6.3.1.6 esnmp_register2 0 0 00O

esnmp_register2 JO O OO0 esnmp registerJO0 0000000
ooooad

esnmp_register2000000000000000O0CO0O (esnmp_init)
oo0oooooooooooooboooooooMIBOODOoOoooonO
O0000o0o0o0o0oooDbbbbO0Ob0O000esnmp_register2 0000
U000obbDDbOO000 D00000 esnmp_unregister20 00000
MIBOUOUOUOOOOOOOOOOOUOUOO esnmp_register20 0000
oo0ooooooo
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esnmp init 000000 eSNMPUOODOOOODOOODOODOOO
MIBOOOOOOOOOooOoOOoOoooooMIBOOOOoOOoooooOo
oooooobboooog

MIBOOOOODOOOOOOMIBOOOOOOD OoOIboooooooOoooo
goooooMIBOOODODOOODOOoOobOOoOOMIBOOOOODOODOO
oooOo0O0OMIB-2tcp00000O0OIDDO 1.3.6.1.2.1.6000 00

opbpdoOoOo(@OyDLOOOOOOCODO)DDODOOOOOCODOO
gbooobooobobobooboooo MIBODODOOOoOoDoooDO MIB
o000o0bO(@UoOobobUoOo)obboobobUoobbUoobobooooboo

MiBOUOUOOOOoooooooooooooooooooooboboob viBO
O0000DO00O0bO0oO0OobDOoOoMIBOO (DOO olb)oOo0Od SNMP
goooooooooobobobobobobb o000 oooooooooo

MIBOOODOOOOOOOOOO MIBOODOODOODOOOOOOO (O

O)oooooDOoooDOoooooo

esnmp_register2 0000000000 DOOODOOOOOOOOO
ooboooooboooboooooMIBOOOOoOoOOooooDOoO
UoMIBODDODODDOOOOOODDDODUO esnmp_register2 00O
000 20000000000000 100 optionsO0O0OO0O0O
ESNMP_REG _OPT CLUSTEROUOOOOOODODOOO 100 options[O
O0O0O0O0O ESNMP_REG_OPT_CLUSTEROUOUOUOUOOODODODDODDODDOOO
o0 oooooMiBOOOUOOODDODOOOUOOODDODOOOOoDODOOOOOO
0000000000000 000Db0 OD00D000optionsdO00OOnd
ESNMP_REG OPT CLUSTERO OO OOOOOOOO/MDODODODOOO

obooooobooboooboooboobooboooo oibooogooOo
goboboooooobobooboboboooooobobooboboobobobooboOo
oooMBOOOODOODOOOOOO

O0000os mibs O gated0 OO0 200 True4UNIXODOOOOOO
O0000 os mibsOOODOO ipMIBOOOODO (1.36.1.224) 000
OO0gated0 0000 ipRouteEntryMIBO O OO DO (1.3.6.1.2.1.4.21.1)
0000000 00000000 U0dOOdOOOdoptionsOODOOODO
ESNMP_REG_OPT_ CLUSTER OO OOODOOOOOOODDODO
ipRouteIfIndex (1.3.6.1.2.1.4.21.1.2) 0 0 O ipRouteEntry O 0 ip
MIBOOOOOOOOOOgatedOOOOOOOOOOOOOOO
ipNetToMediaIfIndex (1.3.6.1.2.1.4.22.1.1) 00000 ipO00000O0O
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O00O0Oos mibsOOOUODOODOOODODODDO gatedOOOOOO

O00000000iprouteEntry MIBOUOODOOOODOOOODOOO
O00000 ipRouteIfIndexU000O0OD0Oos mibsOODOOOOOOO
O000000000D00D ipRouteEntryMIBODO O OO ip MIB

O00000014ipRouteIfIndex 00000000000 OO0OOOO

OO0oooooooooDoOoon

esnmp_register2 000000000000 OOOO

int esnmp register2 (
ESNMP_REG *reg) ;

Oo0o0o0oooooooooo
reg
ESNMP REGUOUOOOOOOOOOODOOOODOOOODODOOODODOO

subtree

goooMIBOOOOOOOOOO suBTREELNODODODODOO
00 suBTREEN D UOOOMIBOUOOODODODOOOOOO
OmosyUUOUO snmpi DO00O0O0000000ODODOODODOOO
O00D0D0000000D0 (xxx thl.cOO00O xxx tbl.hO
xxxO0O0OOO0O0D0OO)O

gd

goooooooboobobobobobbbbbboboobooo
000000000 0o0oo0o0onD libesnmp U OO
goodooooooooooobbbooobobobbbo
o000 00O snmpi JO0O0OO0OO0OOOOOOO
ddooooooooooooooooo

priority

goooooob ooooooooobbbboobobbbboog
00000000 O0OD 10255000 0ID(@OoDOOOOO
oO0)ooobooooboooobooMIBODOOODOOO
oooboooooooooboobbooooooobooOoo
gooooo

gooooboboooooobobobooooooooboobooooon
ooooooooooooooboboboboboboobobobobbbo
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priorityJ0 0000000000000 0O0O0OOOODODOO
oooobobboo0o0o0oooobooooo

timeout

ooMiBOOOOOODDOOOOOOOoOooooboOoooooo
gooooboboooooboono3obooobOoobobOoonn
cOoooooooooOoOoOooU0obo0 8BU)oooooopgoo o
ooooobo0o0o0o0ogooobooooo

range subid

000000000000 range upper bound0OOOOO0O
gooMiBOOOOOO OIDODOOOOO 100DbDO0O0O00OOO
U00000 range subidUJ 00 00ODOO range upper bound
ddddooooOoooooOoOoiboooOooOoOoOoOoODOOO

range upper bound

O0000O0000O range subidd0UO0OD0OOO0OOOOOOO
MIBOOODOODOIDODODODOOO 100OO0O0O0O0O000DOOO
oooooMIBOOOOOO OIDOODODOODOODOOOOO

U U0 range upper bound 00000 0U0UOU range subidl
ooooooon

options

OO0O0oO0Qg ESNMP_REG_OPT_CLUSTEROUOOOOOOOO
oooooooooobobobobobboobobboOoOoOoOoOOOO
gojooooooooooooobooboboobobobbobbbDbo

state

000000000000 000000000000000o0n
MIBOOOODOOOOOOOOOOOOOOODO esnmp _poll
0000000000000000000000000000
OooooooO

ESNMP_REG_STATE_PENDING

oooooooooooooobobobobobobooooboboo
goooooooooooo
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ESNMP_REG_STATE_SENT
0000000000 00000000000
ESNMP_REG_STATE_DONE

oooooooobobobobobbobbbbbbOoooogag
od

ESNMP_REG_STATE_REGDUP

ooooobbooo0ooooooboboooogooooon
goooooboooo

ESNMP_REG_STATE_REGNOCLU

ooooobbooo0oogoooobobooooooooo
goon

ESNMP_REG_STATE_REJ
00000000000000000000000000

instance

gooooooooooooobobbbbDbDbbDb MIBOOO
goooboboooooooobooooooobooboooooo
oo ooooob0DrwdOOoOoooooooOoOoOOO
g0 oooooborowddooooooooOoO
63120 0O snmpi@) 00 OOO0O0ODODOOO

DO00oO00O00O0ooon
ESNMP_LIB_OK

esnmp_register20000000000O0OCOODODOO

ESNMP_LIB_BAD_REG

esnmp_init 00000000000 0000O0ODOOO0O0OODOOOO
oooooobboooooooooMiIBOOOODODOOOOOoOoOo
goooobobboo0o0oooobooo boooooooboooo
goooooboboooo
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ESNMP_LIB_LOST_CONNECTION
0000000000000 00000000000000000noaO
0000000000000000000 00000000000000

O00o0ob0bD0O0o000dbdD esnmp pollOOOOO0OODODOOOO
reg->state 000000000 0OO0O

00000 esnmp_register20 00000000

#include <esnmp.h>

#define RESPONSE_TIMEOUT 0 /* use the default time set
in esnmp init message */

#define REGISTRATION PRIORITY 10 /* priority at which the MIB
subtree will register */

#define RANGE_SUBID 7 /* the identifier position in
oid->elements just after
mib-2 */

#define RANGE UPPER_BOUND 8 /* the identifier for egp,

under mib-2 */
int status;

extern SUBTREE ip subtree;

static ESNMP REG esnmp reg for ip2egp; /* retain this structure
for a subsequent call to
esnmp_unregister2 */

/*

* 1initialize the ESNMP_REG structure

*/
memset (&esnmp reg for ip2egp, 0, sizeof (ESNMP REG)) ;
esnmp_reg for ip2egp.subtree = &ip_ subtree;
esnmp_reg for ip2egp.priority = REGISTRATION PRIORITY;
esnmp reg for ip2egp.timeout = RESPONSE TIMEOUT;
esnmp reg for ip2egp.range subid = RANGE SUBID;

esnmp reg for ip2egp.range upper bound RANGE UPPER_BOUND;

status = esnmp register2( &esnmp reg for ip2egp );
if (status != ESNMP LIB OK) ({

printf ("Could not queue the ’ipRouteEntry’ \n");
printf ("subtree for registration\n") ;

6.3.1.7 esnmp_unregister2 0 00O

esnmp_unregister2 00000 OO00O0OOOOODOOOOMIBO
0000000 oOOooOooooooooooooMmiBOOOOGOO
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esnmp_register2 000000000000 DODODODOODODODOOOOO
ooooaod

OdddooooooboboobobobooboooobobeSNMPODODODOOOO
o0Oo0oooooMIBOODODDDODOOOOOOOOOOOOOOOOOO
ooooooobooooooooMIBOOOOoOooooDooDoooooao
esnmp_register2 U0 000000000 0OOODODOO

esnmp_unregister2 0000000000 DODODODOOO

int esnmp unregister2 (
ESNMP_REG *reg) ;

ooooooooooad
reg

esnmp_register20 000000000000 0O000OO0O0O0O
ESNMP REGUO OO OOOOODODO

DO0oO00O00o0ooon
ESNMP_LIB_OK

000000000000000
ESNMP_LIB_BAD_REG

MIBOOOOOOOOOOOOOOOO
ESNMP_LIB_LOST_CONNECTION

MiBOOOOOOOOooooooooooooooDooDDDDOD oo
gooooobbooogoooobon

OO00O000 esnmp unregister20 00000000

#include <esnmp.h>
int status

extern ESNMP_REG esnmp_reg for_ ip2egp;
status = esnmp_unregister2( &esnmp_reg for_ ip2egp );
switch(status)
case ESNMP_LIB_OK:
printf ("The esnmp_unregister2 routine completed successfully.\n");
break;
case ESNMP_LIB BAD REG:

printf ("The MIB subtree was not registered.\n");
break;
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case ESNMP_LIB LOST CONNECTION:
printf ("$s%$s%s\n", "The request to unregister the "

"MIB subtree could not be sent.

"You should restart the protocol.\n");
break;

}
6.3.1.8 esnmp_capabilities 0 0O OO

esnmp capabilities 000000000000 0OO0OO0OO0OCOOOO
O0D0O00O0O0 sysORTable D 00O OODO sysORTable OO OO ODOO
ooooO00ooooobObO0ooooooooobbOO0O0UgOgRrRFC1907 O
oooooogoo

O000O0O0O0O0Oesnmp_ init 0000000000 eSNMPODODODOOO
gooooobooboogooooo

esnmp_capabilitiesO0O0O0O0O0OOOOOOOOOOO

void esnmp_capabilities(
OID *agent _cap_id,
char *agent_cap_descr) ;

gooooooboooo

agent cap id

goboobooooooobboooobooooooobobooooobobbooo
0000000 DO0O0O0ODODOO0OD0DOOOO sysORTable O sysORID
gooooobbooogoooobon

agent cap descr

agent cap id00O0OO0O0OO0OQCOOCOODOODOODODOOOOO
00000000 sysORTable 0 sysORDescr D O OO OO OOO
Oooooooog

6.3.1.9 esnmp_uncapabilities 0 0 0O O

esnmp_uncapabilities 00000000 DODODODDODDODOOOOOOO
0000000 sysORTableD OO OO OO0

ggodooooooooooooooooobooobbbooboobbobobbbbb
goooo0ogoogogooooooooooooooooooooo
O000O0D0O0OD0 sysORTable OO ODOOOODOODODOOO

esnmp_uncapabilities 000000 D0ODDDODODODOOOO
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6.3.1.10

void esnmp_uncapabilities (
OID *agent cap_id) ;

ooooboooooon
agent cap id

sysORTable 0 0 O0ODO0OO0ODOOOODOOODOOOODOOOO
ooboooooo

esnmp_poll 0O 0O

esnmp poll 0O OO0O0OOOOO0DODOOOOOOODODODODOOOOO
gooooboboooooooobboooobobboooouooobbo
select () DOOO eSSNMPOOODOO0OOOOOOOOOOOOOOOODO
000000000 @EIO0O0000 esnmp_initd0000O0OCOOOOO
gO0oo0oOobO)yhooooboobOobobOoboUoobUobobOobboobooo
O0O0Oesnmp poll 00000000000 O0OOOOOOOOOOOOO

gdodoooooooooooooobbobbobobobDbDbDb syslogd O
ooooobobobooooooboooogoooo

ooooo0oOoooooosNMPOOOOOOOOODDOOOODOODO
gooooooooooboboboboobobooooooooooooooon
ooooo

esnmp poll JUO0O0ODODODOOOOOOODODO

int esnmp poll( void );

DO0oO00O00o0ooon
ESNMP_LIB_OK

esnmp poll DO O00OD0O0OOOOOOOODOO

ESNMP_LIB_BAD_REG

goodoooooooooooboooboobobobobbobbbb oog
oooooboobooooooo

ESNMP_LIB_DUPLICATE

gogoooooooooo i bbobooooobobbbobobbbbobon
00000000 b000Oesnmp init000O0OOOO
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6.3.1.11

ESNMP_LIB_NO_CONNECTION

OO0000000b00Ob0esnmp_ init00000OO0OODODDODODODO O
goooo0oo0ooob0oooooooooooooooooDoobooDoo

ESNMP_LIB_CLOSE
CLOSEDOODOODODODOOOOODO
ESNMP_LIB_NOTOK

eSNMPOOO0O0OO0O0O0O0O0O0OO0OOOOO ODO0O0OO0O0O0O00Q0O
ogoo

ESNMP_LIB_LOST_CONNECTION

goooobobbooooooobbooooouoo bbooooo
goooo

esnmp_are_you_there 0 00O 0O

esnmp are you there00O0OO0O00O0OO0O00OO0O0O0OO0O0OOOOOO
gooooooooooobooboboobobobbobbbbbbbbbbbobobo
o obobbooooooooooooooooouo0 DbDDbDOb0 esnmp poll
ooooobobboooogoooboboooooo

gooooobooooobbbibo00ooobb0o0UdU esnmp_init
ooDooO00ooooooboboOoOogeSNMPOODODOOOOOOODODO
eSNMPOODOOOOOODODODOOOOODODOO

esnmp_are you there 0000000000 000O0OOO

int esnmp are you there( void );

DO0oO00O00o0ooon
ESNMP_LIB_OK

DO0oO00O0ooooo
ESNMP_LIB_LOST_CONNECTION

ddooooooooooooooooooobobobobobobobooon
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6.3.1.12 esnmp_trap 0000

esnmp_trap U0 000000000 D0ODODOOODOODODODODDODOOOOO
goooooooooooobooooooobobboooooooboon
OoodogeSNMPOODODODOOOOOOOOODOOOOOOOOOOO
oooooobooooooooobobbobooo

ooooobboooo0oogooobooooooooobobooooog
esnmp_init 00 00000OO0OO0O0OOOOOOO0OOOOOODODOOOOO
U000 esnmp poll OO0 OO0OOOOODOOOOOOOODOODOOO
000000 APIOOO000000000 esnmp_init0 esnmp polll
OO0 esnmp trap0 0000000000000 0O0O0OOODODOOOO
oo0ooooooooooooo

odddooooooooooobo sNMPOOOOOOOOOOOooog
O000000000DDDoDDoOoOoOoOoOOOOODODOOODODODODObOOOOO
0000000000000 000000 snmpd(8) 0 00 snmpd.conf(4)
oooooooooo

dooooooooooooooobooobobobooooobobobobbbo

esnmp_trap U0 00000000 0O0O0DOOO

int esnmp trap (
int generic_trap,
int specific_trap,
char *enterBrise,
VARBIND *VDb) ;

oooooboboboooo

generic trap
o0obOobOobOOoboOosSsNvPv2000DODODOOOOOOOOO
specific trap
o0obOOobOOobOoboOoSsSNvPv2000D0ODODOOOOOOOOO
enterprise

gooboooboooooboboboobooooMIBOODODDODOOOO
NOTIFICATION-TYPEU DO OODODOOODODOOODODOOODOODO
0000000 DO0D0D0OSNMPv2-Trap-PDU O 0 SnmpTrapOID.O
ooooobooboooogoo
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6.3.1.13

6.3.1.14

vb

0000 varReINDOOO (NULLOOOOOODOOOOOOOO
0oooo)

0000000000on
ESNMP_LIB_OK

000000000000000
ESNMP_LIB_LOST_CONNECTION

ooooooooooooobobobobobobobobobbbbOoooogo
gobooooo

ESNMP_LIB_NOTOK

gooooooooobobobobobooooobbooboooo

esnmp_term O 0O OO

esnmp_termO0000000O0O0O0OOODODOOOOODODODODDODOOOOO
OOOeSNMPOOODODODODOOOODOOOOOOOO OO0OO0OO0O0OOO
gooooooooooboboboobbooooooooooooooon
gMBOOOOOODODODDODOOOOOoOODODOOOODODODOOOO
OeSNMPOOOUOOODDODDOOODOOOODODODOOOOOOODOO
ooooooboboooog

esnmp termO000000000O0O0O00OO00OO

void esnmp term( void ) ;

0000000000o0on
ESNMP_LIB_OK

esnmp term 000000000000 ODODO0OOOOOODOOO
ESNMP LIB oK 000000

esnmp_sysuptime 0 0 00O

esnmp_sysuptime DO OO 0OOgettimeofday 0O OODODOOO UNIXO
000000 sysUpTime D0 O 0OOOOOOOOOOOOO OOOO
gog1i0000000 TimeTicksOOOOOOO (OOODODODODODOO
O0oooobOoODoDoOO0O0)ooooobooboooDoOoOoOoooobo booo
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U00000D0esnmp init 000000000DOD0OD0O0O0O0OOO0OO
oooboooooo

O000000 UNIXOOOOOOOO SNMP TimeTicks 000000
00000000000 0000000 000000000UNIXOOO
0 sysUpTime 0000 O00O00O00OD D000 ODODO0OOOOOO
sysUpTime 000000000 O0OO

gooooooboooo

unsigned int esnmp_sysuptime (
struct timeval *timestamp) ;

oooooboboboooo

timestamp

gettimeofday U 0O OO0O0OODOOODOOOOOOOOONO struct
timeval 000000000 O0OO0O include/sys/time.h 00
ooooooaoa

NULLODODOOOOOO sysUpTimeOD OO DODOOODODODODODO

esnmp_sysuptime OO OO000D0O0OOOOOOO

#include <sys/time.h>
#include <esnmp.h>
struct timeval timestamp;

gettimeofday (&timestamp, NULL) ;
o_integer (vb, object, esnmp sysuptime (&timestamp)) ;

oooooobboooog

0 000 (gettimeofday 00 0)000000 0O0O0C0O0O0O
00 timestamp 00 000000000000 O00O00O00
000000000 1/10000000000000

632 U000 0OO0O0bOooboobboOooboog

SNMPOOOODOOODO variableBindings (OO OOOOO MIBODO)O
oooooooooooooboobbobbbbbbbbbbb0 libsnmp
U0000000D0D variableBindingUUOUOUOOOOOOOOQOGOOQ
oooooooobobobobobobbbbobobbobbobooooooooooo
goooooo
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gooooobboooogooooobooMiBOOOODODOoOOOOO0O4goOo
ooooooo0o sNMPOOUOUOUOUOOOOOOOOooooooDbDODOO
oooooboboboooog

doooooooooooooooboooboboboboboboobobobobbbo
L J *_get

e * get

doodooooooooooobooboboes3230000000ooogog

6.3.21 * get 0000

* get JOOODOOMIBOOOO(DOOO MIB-20000 system)
O0000o0o0ooo(@OoooMIB20000 ifEntry)J0O00O00CO0O
MIBOOODODOOOOOODDODOOOOooODOO ODooooobooooooo
oo ooobDDDD0Dsnmpi@®UOOODODODOOOO

libesnmp U OO0 O0O0O0O0O0O0O0OOOODODODODDDDODDODDODDODDOOOO
O000o0o0o0o0o00Db cetooooooooooboboboboboboOO
ooooo

odoooooooooooooooooboobobobooobobobobbbbo
gooo0o0o0o0o0o0o0o0OOOo0oo0oooooooooooooooooo
OD0D000D0000D0000 *»+ get0O0OD0O0OO0ODOOO Get SNMPDOO
gooooobbooogoooobon

* get UUOOO00ODODOOOOOOODODO

int mib-group get (
METHOD *method) ;

Ooooooooood
method

godoooooooo MeETHODOOOOOOOOO
action

ESNMP_ACT_GETO ESNMP_ACT_GETNEXTO O O OO
ESNMP_ACT_GETBULK O OOODODO

serial num

OO0 SNMPOOOODOOOODOOODOOOOO SNMPOO
ooooooooooooooboboboboboboooobobobbbo
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O0 serial numO00O00O00D00 OO0 SNMPOOOOODO
U0 serial numO0O0000O00O00OO

repeat cnt

GetBulk OO OOOOOODOOOO ODOOOOOOODOO
OvarBINDOOOODOOOOODOOOO OOOODOLO

max repetitions00OO0O0OO0O0O0O 00D OOVARBIND 00
oooooooooooooon

max repetitions

GetBulk ODODODDODODO ODDODOOOOODOOO VvARBIND OO
o000 oo ooooooobobooo
goooobboooooooooboboboooooooobooboo
goooog

varbind

oDOOOOOOCOOO0OODOOOODOOOODCOOOODO VARBIND
0000000 oO00o0O0 ODoooooOoooooooaooo
method->varbind-sname 00 O 00000000 OIDOOO

0000dbOOooooboooDooooooboooooao
method->varbind D OO O0OOOOOOOOO0O
VARBIND D0 0OOO0OOO0OOOOOOO oIbDOOOOO
method->varbind->name D 0000000 OOOO0O

libsnmp 0 O 00 (o_integerd o stringl o oidl
OO0 o octet)HOODOOODOOOOOODOOD
O00O00O00 libsnmp instance20id 00O 0O0O0OO
method->varbind->name O OO OO0 OIDOOOOOOO
ooooooon

object

MIBOOOODOOODODOOODOOODODOOODOOOODOO
000000 method-sobject-sobject index OO OOO
0d0@oOooooooooooooooooooooooooo
0000000)0DOO0ODO0O0ODODO0OO0DOODOODOODODODOOD
O00oOD0oO00ooooooooo
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method->object->oid 00 00O0OOMIBOOODOOODOO
Joodobo0OoOo00oddOog obOoOO OOOOODODOOOOO
0000 OID O method->varbind->name OO0 OO0 O0O0O0O0O0
ooooOooibDODO00O0oooOoooboDoOoooooOoOooo d
00000 oid2instance OO DO OO

* get0000000CO0CODOOOOODOODODODO
ESNMP_MTHD_noError

ooooooooooooono
ESNMP_MTHD_noSuchObject
goboboooobobooobbooobboobboooobbooobnb
ESNMP_MTHD_noSuchlnstance

ooooobobooo0oooooboboooooobboooood
ooboooooo

ESNMP_MTHD_genErr

googooooboo

6.3.22 *setODOOOOQOODODO

* et 0000000 OO0OO0OOMIBOOODO (DOOO MIB-20 system)
0000000000000 (000 MIB-20 ifEntry) 0000000
OO0MBOOODOODOOOOOOOOOOOOOOOOOOODOOOO
OD00Osnmpi(® 0000000000

libesnmp OO0 O O0O0O0O0OoOoOoobobobobOOOODODODODODDOOOO
O00o0o0o0o0o0o0D0Db setoooooooooobobobobobobooo
goooo

ggodoooooooooooooooooobbboboobbobobbbbb
goooooooooobb oo ooooooooooooDDbDoDoo
O0000o0o0o0oopobobooobODboDD *» set0D0D0ODODODODODODODO Set
SNMPOODOODDOOOOOOODDOOO

* set JO00O0O0O0O0OOOOODODODODODOOOOOO

int mib-group set(
METHOD *method) ;
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ooooooooood
method

gododoooooo0oMeTHODOOOOOOOOOOOO

action

ESNMP_ACT_SETO ESNMP_ACT_COMMITO
ESNMP_ACT _UNDOD 0 0 00 ESNMP_ACT_CLEANUP O [0
oooo

serial num

OO0 SNMPOOOOOODODOOOOOODOO SNMPOUO
cooooboobooboooooboooboooboobooobooDboon
U0 serial numO0 0000000000 SNMPOOODOOO
U0 serial numO0O00000000OO

varbind

MIBOOOOOOOOOOOOOODO (OIb)O OO vARBIND O
00000000000 ooo0oooocooolibooooooa
method->row->instance 00O 0O0O0O0OOOOOO

object

MIBOOODOOOOOOOOOOOOoOoOooooooDDoDOODOOO
000000 method->object->object indexU D D00
00@QOooDoOooooOooooooobOo0ooDooooDogon
ddddodooOo)yooooooOoooOoOooOoOoOoODODbODOOO
000000000000 00000 method->object->o01id
dooooooMiIBOOOOOOOOOOO0OOoOoooooGoo
oooibood

flags

libesnmp U0 O0O0O000000O000OO0O0OOO0OODODODDDOO
Oodd ESNMP_FIRST_IN. ROW O OOGOGQOOoOoooOOoOOOO
ddddrowO0O0O0O0O0O0O0O000ooooOoOoOoOoOOOO
U000 ESNMP_LAST_INROW OO UOQOODDOOOOOO
oot rowld0000ooooooooooooDODDODO
00000 ESNMP_LAST_IN.ROWOOOOOOOOOOO
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METHOD D 0 OO OO O commitd undoO cleanup OO OO OO0
O00000o0oooooooo

row

esnmp. hOODODODOODOODOOOODODODODO ROW _CONTEXT OO
oooooooooobobobobooooooooooooogoog
dodooooooooooooobDDDD setgoggg
UO0rowDODODODODODDDDDD OO0OO0OO0O0O0OD0ODDDODOSsetO O
O00O0OdO0OcommitJOO undoOODOOOODOOOODOO

rowd 000000000000 0O0O0OOOODODODODOOO

cleanup OO0 O0O00OOO0OOOOODOOOCODOOOOODOOOODO
0000 rRow _CONTEXTU D UOODODDOOODOODDOODOO

instance

O0O0rowOOOOOOODOODOOIDOOOOOOO
000000 livesnmp OO O0O0O0OOOOOOOOO
binding oid 00 object oid OO ODOODOOOOO
oo0ooooooo

instance len
method->row->instance 0O 0O0O0O0O0OOOOO
context

goooooooboobobobbobbbbbboooogg
ooooooooooobobobobobobooboobobbobb

save

O00OundoO0OO0ODOOOODOOODOOODOOOODOO
ooooooooooooooboboboooobobbobb

state
gooooobooooooooooooooooooo
oodoooooooooon

* set JO0O00O0O00OQOOODOODOODOOOOOODOODOOO
ESNMP_MTHD_noError

gogoooboboboooogoo
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ESNMP_MTHD_notWritable

ooooobobooooooooboboooooobooooogoo
ggo

ESNMP_MTHD_wrongType
oo0oobobooboobooooobooooo
ESNMP_MTHD_wrongLength
0o0ooboooboobooobooooo
ESNMP_MTHD_wrongEncoding
0o0ooboooboobooobooooo
ESNMP_MTHD_wrongValue
oo0ooooooooon
ESNMP_MTHD_noCreation
gboooobbobooboooobooboo
ESNMP_MTHD _inconsistentName
gboooobbobooboooobooboo
ESNMP_MTHD _inconsistentValue
goooobooooooboon
ESNMP_MTHD_resourceUnavailable
gooobooboobooboooboo
ESNMP_MTHD_genErr
gooobbooboobogooon
ESNMP_MTHD_commitFailed
commit0 00000000000
ESNMP_MTHD_undoFailed

undo 0O OOOODOOOOO
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*setOOQQoOOO

gooooooooobobobobobbbbobooooooooooooooag
U0oodobbOvarBINDUODODODOOOMETHOD O OO OOOOOO
o o0b0O0O0METHODUUOUOUOUOU0O0U0000U00O00O0OO ROW_CONTEXT
ooooobobooooooooboobrowl DODODOOOOODODDOO
O ROW CONTEXTUUOUOODODODDODOOOUOOOOOOOODODOOOO
googoooobooogogooo

- JO0ODDOOOODODDODDODDODDO MIBOOOOOOOOOO
- VARBINDOOOODOOOOODOOO oIbDOOOO

O ROW CONTEXTU OO OOOOO rowOOOOOOOOOODOOOOO
00000 ROW_CONTEXTUO O OO contextJUOUO saveO D DODOOO
NULLOODOOODO stated0 00000 ESNMP_SET_UNKNOWN 0

obooooo

goodooooooooooooboobbbbbbbbbbbboooogooo
0000 ESNMP_ACT_SETODOO METHOD O ODOOODOODO

OO0ooooooooooooOoobDoooDOooDOooDrowd0OODO
O0oooooobo0ooo(@obooooboobooooooooDoon)o
method->action == ESNMP_ACT coMMITU U UOOUOOOOO

O00O0OrowOOOOOOODOOOOOODOOOOOOOOO rowdO
0000000000000 00000 000000 method->action ==
ESNMP ACT UNDOO OO rowODOOOOODOODOOOOOCOO (commit
000000o000ooOoO00ooOoOU00oO0O0)ODODODO0oDOUOODOOO
ooooo

oo rowlDOOOOOoOoOOoOOo Orowddoooooooooooooo
0 0 method->action == ESNMP_ACT CLEANUP 000000000 OO
0o0oo0o0ooooooooooobooo rwooooooogono

0000000000000 00000000000
ESNMP_ACT_SET

dodooooooooooooobDbDsetbbbbObDDODODDDODOOO
gooooooooooobobooboobobobobbbbobbbbbbbobobono
gOo0o0obO@bObOoOoobObOoooObOoOooObDooobooboboooo
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O0ooo0ooooooO)y ocodorowOOOOOOOODOODOODO
method->row OO OO ROW CONTEXTU O OOOOOODO

000000000 ROW CONTEXT 0O OO0DO0O0O0O0DO000O0000O
0 O method->flags 0000000 ESNMP_LAST IN RoWO O O OO OO
0000000000000 rowDDDOOOO0O00O0O0OOO0OO0OODDOO00O
000D00000000000000000000

dodooooooooooobbbbbDbDbDbDD setRequest OO
ooooooooooobooboboboobobobobb sNvPOOOOGOQOQoQ
O0DcommitJ000O0O0O set0000O0O0ODODOOOOOODODDOOO
goooooobooboogoooo

method->row->context 000000 O0O0O0OO0OOOOOOOODOO
libesnmp OO OO0O0O0O0O0O0O0OOOOOOODODODOOOOO rowOOO
U varBINDU U UOUOUOOOOUOOUOOOO0OO0ODOODODODOD foo type OO
oooooobooooogogooon

ESNMP_ACT_COMMIT

goboooobooobobodtdrow0DO0O0oOoOOoOooOoOODO
(setRequest OO O0)0000000O0O0ODODODOOOODODOODO
gooddrowddOOoooooooooooooooobbbbbboboo
goooooobooboogoooo

odoooooooooooooooooboooboboooobobobobbbbo
gooooooooobobobbbbooooouooooooooobobooDoo
O00000000D00 setJundo0000OD0OODOOOOOCOCOODOOO
O000000 method->row->saveUDOOOOOOO0OOO0ODOOODOOO
gooooooobobobobobbobbOooouo ooooooooooooo
row 0000000000000 0xxx0000000000O00O00O00O0OO
U000 xxx00000snmpi 0000000000000 000000

method->row->save U0 O OO0O0O0O0O0O0O0O0OOOOOOOOOOOO
U00libesnmp 0O ODDOOOOO0OOO

setJ00000O0O0O0ODOESNMP_MTHD_noError00 0000 ODDOOOO
O000O0D0O0O0O0D0OOESNMP_MTHD_commitFailedD O O0OO0O0O0O

commitJ 000000000000 000libesnmpd undoO0O00OO00O0O
0000 DO0O0O0D0O0OO0DOcleanupOOO0OOOCDOOO
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ggd

U0000o0o0o0o0ooDD set0000000OUOUSetRequest
gooooooooobobooobobobobbbbbbbbbboo
O000OundoO0DOO0O0ODOODODOODODOOO

ESNMP_ACT_UNDO

gobooooboboobod rowDOUODODOmethod->action ==
ESNMP ACT UNDO O OOODOODODOODOOCODOOODOO commit
000000000000 0D0O00OROW CONTEXTUOODOOundoDOOODO
O00000O0DOODOO0OdcleanupOO0OO0OOOCOCOCOOO

O0D0D00000000commit00000000D0O0OOOOOODOODO
0000000 (@O00000method->row->save 000000000
O0o0ooooOooDoOoOooooooooo)o

oobooogn0 ESNMP_MTHD_noError 0 0000 O0D0OOOO
ESNMP_MTHD_undoFail D 0 0O OO

ESNMP_ACT_CLEANUP

OO000O0OD0OODOO0O0O0C00C0O0OO00OO00O rROW_CONTEXT O cleanup OO O
0000000 commit0 0000000000 DO0OOODOODODOOO0O
00 0 method->action == ESNMP_ACT CLEANUP OO0 0000000

O0D0OOsetrequest 00 0D00O0OO0OOO0ODOODODDODOOODOOODOOO
0 0 method->row->context 0 00 method->row->save 000000
0o00oooopooooooooooooooooooooooooon
ooooooo

ceanup 00000000 OOOOOCODOOOOOO

6.323 O0O0ODODODOOOOOOOOOOO0OOO0O0O0O0OOOoOoOO

subtree tbl.h U0 0000000000000 0O0O0O0O0OOOODODOO
oo0o0o0o0o0o0obObObObO 0000000000000 UUU METHOD

gooooobobooooogooooobo

int mib group get(
METHOD *method,

int mib group set(
METHOD *method) ;
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Get UUUOUUODODDDDOUOGetOGetNext UU U GetBulk DO OOU
oooboooooo

GetUUOoooOOOOOOOODOOOOOO

1. ODO0ODOobDOO0D0OO0DOoODOoOoOobOOobOOobOOoO oo
000 oid2instance libesnmp 000000000
method->object->0id0 0000 (ODDOODOOOOOOO OID)O
method->varbind->name OO0 000 (00000 OID)0OOOO0O
oooooooooboboboboobooooooobooog

2. 00O0O0O0bOOO0OO0ObOOOoOoObOOOoObOOoOooboOooDbDObObDOOO
coooooOooooOooOo(@OooOoooocUoboOooooboDbOoDog
oo0OooooOboOoobooOo)y ooogoooiboooooooDooOoOoo
goooobbooooooobooooooo

3. ODOO0O0O0OD0OOO0ODOO0OOO0ODOO0 oIbO method->actionO OO
goodoooooooooooboobobooboobobooboobobbbbb

4. DO OoIbDOOO0OODODOOOvaRBINDOODODODODDODDDOD OOOO
00000 MIBOOOOOOOOO OIDUO method->varbind OO
000000000 O0O0o0bOoODOoO0oO0ooooooo o oiboOod
00000000 instance20ID libesnmp 0O OO0 OO0 OOO
oooooooooog

5. 00000000000 vaRBINDOODODODDDDOOOO

UooooooDDooObObODbDbDODDO libesnmp UOO0OO0OD0ODODOO
O0000000 method->varbind0O0O0OO0OO0ODODODODODODOO

— o _integer

— o_string

o_octet

o_oid
000000 bOo0ob0o0ob0bo0ob0bo0obO0o0bbobOn 1ibesnmp

oooooooooooooobobooboobooobobbbbobbbo oo
goboooboboooboooboobboooboobobooooooon

ggooooMiBODODDODDODDODODODODODOOOOOODODOOOOOO
gdddoooooooooooobobobDbDDbDDO method->varbind
goooooooooooo
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goooooooooobooobbbobbbbbbbbboboo

6. OD0O000O0OOODOODDODOOOOODOO
e ESNMP_MTHD_noError — 00000000000 DOOOOOO
ooooDooogooooooood
e ESNMP_MTHD_noSuchlnstance
— 0000000000000 0000000000DO0O00
ooo0o
e ESNMP_MTHD_noSuchObject
—O000oooooooooooooooon
e ESNMP_MTHD genErr —O0 0000000 D0DO0OOOOODO
oo0o0ooo0oooo
ooono

CO00O0OOoDOOO0OOdvarBINDOOOOOOODOODOODOOOOCOOO (ocT
O00OomipOO0O00O0O0ODO esnmp.hO0OOOODOOOCDOOCODO)

ESNMP_TYPE_Integer32 (varbind->value.s1 00 000)

3200000000000 0000 varBINDOOOOOOO

o integer U0O0ODODODODODODODOD O0000000000O00O0O0OO
O00o0d0o0o0o0o0oooooobDbobobDDbDDbOD signed int0O0OOO
oooooboboooog

ESNMP_TYPE_DisplayStringd ESNMP_TYPE_Opaquel
ESNMP_TYPE_OctetString (varbind->value.oct 0000 0O)

goooooooooobD ooobooboobobobbbbbDbDbbDbod
0o0o0oobODbOO0o0o0oooobbobOocTOOODODDODOVARBIND
gooboogoooo

DisplayStringOD O ODOOOO ASCHHOODOOODOOODOOO
OctetStringU O OOODOO OctetstringOUODOOOODOOOO
ddoddooobocTOOOOOOOOOOOOOOUg

- 0000O0O0oDOU00OO0O0O0OOUOO0ODO0OOOOoDO@oooo
((qty-bits - 1)/8 + 1))0

— bbbbb..bb 0000 bitstringUOODODDODODDODDODDDODOOOO
0000 ood0ppddooboo0oooooobbboooon
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oooooOobOOoOoobObbOOoOoOoobooobobobDbobOOoOooooo
ooooooon

VARBIND O OO (DODODOOOCODOO)DOOODOOOODO o string
o000 oo o oo O
goooobbooogooooboobon

OO varBINDO OO (ocTOOODOOOQODOO)YOODOOOO
o octetU0OOOOOOOOO ODOOODOODOOOOOOODOOCT
oooooooooooooobooboboobooobbbbo

= ESNMP_TYPE_Objectld (varbind->value.oid 0 OO
varbind-s>name 00O 0O 0 0O)

gooooobooobbboooooooobobooooooon
goooobboooogoboboipndggoboOOvaAarRBINDO OO
goooogoo

varbind->name 0 00000000 OOOOOCOOOOMIBOOOOO
00000d00b0O0d000bO0oO0O0oobOoOO0oO0oobOOoOoOo obbOoolboO
0000000000 00000 orp2Instance 00 000OOOO0O
000000000 vaRBINDOOOO name 0000 OOOOOOOO
ddoodooooooMIBOOOOOO oOIDOOOOoOoOOoOooOoDOO
instance20id 00 000OOO00O0O

obobobOO0oOooooooib0bomipn0O0OoOooOoDDbDOOOOO
goooobbobooooooobvarBINDUOODDODODOOOOOO
o oidOD0ODOOOOOODO

oboooboooboibobobOodonfb 1.3.6.1.2.1.3.1.1.2.0
oOoooOooOobDoDooOooOooibooOo AsCHODODOOOO0OO
cooooboobooboDooooOoIibO varBINDUDOOOOOOOODO
o stringUDOOOOOOOO

- ESNMP_TYPE_NULL

NULLOOOOODOO0O0O0 ooooooooobobobooooobooo
oodoooooooboObOvarBINDUOOOOOOOOOOOOOOOO

GetO GetNextO O OO GetBulk OO VARBINDO O OOOODOOODO
ooooooo oooboooobobobbbbbbbbbbooooo
Sset D0 0O0OvARBINDUOUOUOOOOOOOOOOODODDODO

e ESNMP_TYPE_IpAddress (varbind->value.oct 000 00)
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iPOO0ODODOOOOOOOO4000000000D0DDDODDODO 40
oo iiroooobbbooooobbooooobobboooooobo
OdocTOOOOOOOVARBINDOODODODODODODOOO

oododoooooooooboobobobobobobIPO0OUOOO VARBIND O
O000O0O0O0O0O0OUOo integer0O0OoOODODOOO

oO@oobbooooooo)yoooooooboowrbibooo
VARBIND O OODODODOOODODODo stringODOOODODODODODO OO
40000000

ESNMP_TYPE_UInteger32 ESNMP_TYPE_Counter32
ESNMP_TYPE_Gauge32 (varbind->value.ul 000 00)

3200000000000 320000000000000000A0
unsigned int 000 VARBINDO OO OOOOODOOO

VARBINDOOOOODOODDOOOOUOOODDODO o integer OO
goooogo

ESNMP_TYPE_TimeTicks (varbind->value.ul 0000 0)

3200000000000 00000000O0unsigned int g
VARBIND O OUOOOOODDODODO

OO0O00000varBINDOOOOOOOOOOOo integer OO
goooboooooo

ESNMP_TYPE_Counter64 (varbind->value.ulé64)

6400000000004 000000000 AlphaOO0nnOnO
unsigned long OO0 VARBIND OO OOOOOOOOO

00000000 ®40D00O)O varBINDOOOODODOOOOO
o integer U0 OO0DOODODOOOOO

6.3.3 libsnmp OO OO0 O0O0O0O

U000000libsnmp 0000000000 000000DO0OO libsnmp
goooooboboooooboobooogoooo

o_integer
o_octet
o_oid

o_string
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e str2oid

e sprintoid

e instance2oid

e oid2instance

e inst2ip

e cmp oid

e cmp oid prefix
e clone oid

e free oid

* clone buf

* mem2oct

e cmp_oct

* clone oct

e free oct

e free varbind data
* set debug level
e 1is debug level

e ESNMP_LOG
6.3.3.1 o_integer 0O 0O0O

o integer UUUO00O0ODODDOOO0O0OOOODDODODO vARBIND U DO DO
goooooo

oooooboboboooo

int o_integer(
VARBIND *Vvb,
OBJECT *obj,
unsigned long value) ;

Ooooooooood
vb

goooobobobovarBINDUOUOOODDDDODOOOOOOOO0OO
VARBIND O OOOOOOODODODOO
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obj

VARBINDOOODODOOO oIpOOOOO MIBOOOODODO OBJECT U
gooooooboooo

value

VARBIND U OOUOOOOODDOOO

goboboogooooobboooobooooooobobooooobbobooo
ooooooo0o0o0o0o0oooooooooooooooooo

U000 Ipaddress DO OODODODODODODODODDDODOD 400000
gobooooo

ESNMP_TYPE_Integer32:
32000 INTEGER
ESNMP_TYPE_Counter32:
32000 Counter (D OO O)
ESNMP_TYPE_Gauge32:
32000 Gauge (OO O0O)
ESNMP_TYPE_TimeTicks:
32000 TimeTicks (DO O0O)
ESNMP_TYPE_UInteger32:
32000 INTEGER (O O ODO)
ESNMP_TYPE_Counter64:
64000 Counter (DO OO)
ESNMP_TYPE_IpAddress:
IMPLICIT OCTET STRING (4)

o integer UUO0OD0DOODOOOOOOO

#include <esnmp.h>

#include "ip tbl.h" <-- for ipNetToMediaEntry type definition
VARBIND *vb = method->varbind;

OBJECT *object = method->object;

ipNetToMediaEntry type *data;

: assume buffer and structure member assignments occur here
switch(arg) {
case I_atIfIndex:

return o_integer (vb, object, data->ipNetToMediaIfIndex) ;

OooDoo0oooooooo
ESNMP_MTHD_noError

gooogooobobooooooo
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ESNMP_MTHD_genErr

oooooboboboooo

6.3.3.2 o octet0 0O

ooctet U0DDDODOOO0O0O0UODODOOOOOODD vaRBINDO OO DO
goooooo

oooooboboboooo

int o octet(
VARBIND *vb,
OBJECT *obj,
OCT *oct) ;

Ooooooooood
vb

gooogobobobovarBINDUOUOOODDDODDODOOOOOO0OOOOO
VARBIND O OOOOOODODODODOO

od

vbOOOOOODODODDDO NULLDDDDDODODOOOO
ooooobbO0o0ooobboooobboo0oOogoon v
000000000000 mallocOOOOOOQOGOGQOO
goooobobooogooooooDon

obj

VARBINDU O ODO oIDOUOODODO MIBODODOOO oBJeECTU OUOU
oobooooon

value

VARBIND U OOUOOOOODDOOO

goboboogooooobbooooboooooobbooooobobbooo
ooo0o0o0oo0o0o0o0o0oooooooooooooooooo

ESNMP_TYPE_OCTET_STRING

OCTET STRING
ESNMP_TYPE_IpAddress

IMPLICIT OCTET STRING (4) — 0000 00O0O
OoOooooooooo
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ESNMP_TYPE_DisplayString
DisplayString (Textual Convention)
ESNMP_TYPE_Opaque
IMPLICIT OCTET STRING

ooctetUOUOODODODOOOOOODOO

#include <esnmp.h>

#include "ip tbl.h" <-- for ipNetToMediaEntry type definition
VARBIND *vb = method->varbind;

OBJECT *object = method->object;

ipNetToMediaEntry type *data;

: assume buffer and structure member assignments occur here
switch(arg) {
case I_atPhysAddress:

return o_octet (vb, object, &data->ipNetToMediaPhysAddress) ;

ooooooooooog
ESNMP_MTHD_noError

ooooooboooooogoogo
ESNMP_MTHD_genErr

O0odo0O0ooooooooo
6.3.3.3 o 0idOODODO

ooidOODOOOOOCIDOODOOOOOOOO varBINDOOODODODO
goooo

Ooooooooood
int o _oid(
VARBIND *vb,
OBJECT *obj,
OID *oid) ;
Ooooooooood
vb

goooobobobovarBINDOOODODODODDOOOOOOOOOOO
VARBIND OO OOOOOOODODOOOOO
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ggd

vbOOQOQOOODODODODODO NULLDODDDDODODODOOO
gooooboooooobobobbooobobboooggd vb
U0odooooioibiDD mallocUOO0O00Oooooog
ooooooboo0ooooooooo

obj

VARBIND O OODO OIDOOODOO MIBOODODOOO oBgecTO OO
oooooogoo

value

VARBIND DO O0OOOOO0ODOOO0ODOODOOOOIDODOOOO
goooobe2100000000DDOO

gooboooooobobboooobooooooboboooobobboo
oooo0ooo0o0o0oo0o0oooooooooooooooooo

ESNMP_TYPE_OBJECT_IDENTIFIER
OBJECT IDENTIFIER

o old0DDOOOOOOODDOOOO

#include <esnmp.h>

#include "ip tbl.h" <-- for ipNetToMediaEntry type definition
VARBIND *vb = method->varbind;

OBJECT *object = method->object;

ipNetToMediaEntry type *data;

: assume buffer and structure member assignments occur here
switch(arg) {
case I atObjectID:

return o oid(vb, object, &data->ipNetToMediaObjectID) ;

oooDooooooooo
ESNMP_MTHD_noError

ooooooboooooogoogo
ESNMP_MTHD_genErr

gooooobobooogo
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6.3.3.4 o _stringO 0400

o stringUOD0O0O0000D0DODDOOO0O0OO0OOOD vaRBINDO O DO
goooooo

oooooboboboooo

int o _string(
VARBIND *vb,
OBJECT *obj,
unsigned char *ptr,
int len);

oooooboboboooo

vb
OO0000O00C0varBINDOOOOOOOOOOOO OOOOO
VARBIND OO OOOOOOOOOO
oo
vbOOOQOOOOooooOo NnuLLOoooooooooono
goooooboooooooo oboooooodo ve OO
000000000 mallocOO0O0O0O0O0OOoOoOoOOoOOoOOnOn
oooooooobooooa
obj
VARBINDO O OO ocidO00O0OO MIBOOOOOO oBJecTOOOO
ooooooogao
ptr
VARBIND OO UOOOOOOOOOOOOOUOOOoOOoOoooOooao
oooaoao
len

ptr0000000000000000O0O0O0O0O0O0O0OOODOO

goboobooooooobboooobooooooobobooooobbbooo
goooooooooooooogougooouoooooooo

ESNMP_TYPE_OCTET_STRING
OCTET STRING
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ESNMP_TYPE_IpAddress

IMPLICITOCTET STRING (4) — 000000 O0OOO
oooooooo
ESNMP_TYPE_DisplayString

DisplayString (Textual Convention)
ESNMP_TYPE_Opaque

IMPLICIT OCTET STRING
ESNMP_TYPE_OBJECT _IDENTIFIER

OBJECT IDENTIFIER— 0O 000000 1.3.6.1.4.1.3.6

o stringODOOOOOOOODODODODO

#include <esnmp.h>

#include "ip tbl.h" <-- for ipNetToMediaEntry type definition
VARBIND *vb = method->varbind;

OBJECT *object = method->object;

ipNetToMediaEntry type *data;

: assume buffer and structure member assignments occur here
switch(arg) {

case I_atPhysAddress:

return o_string(vb, object, data->ipNetToMediaPhysAddress.ptr,

data->ipNetToMediaPhysAddress.len) ;

OooDoo0oooooooo
ESNMP_MTHD_noError

Oo0oDoo0oooooooood
ESNMP_MTHD_genErr

ooooobooboooogoo

6.3.3.5 str2oid 0000

str2oid0000C00CO0O0DOODOO OIDOOO((@@OUOCODO)O oIpO
ooobooogooo

gojooooooooooooooooboobobbbbobbbbboIDOOO
ooooooobobbbbbbbbbbbboboboooooooog oibod
001280 0000000000000 0000000000 ooooo
ooO0OoooOooObObDomIDODDODOOOOOOO

str2oid 00000 0OoIDOOOOOOOOOOOO

oooooobooooo
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OID * str2oid(
OID *oid,
char *s);

str2zoid00000D00O00O0O0O0OOOO

#include <esnmp.h>

OID abc;

if (str2oid(&abc, "1.2.5.4.3.6") == NULL)
DPRINTF ( (WARNING, "It did not work...\n"));

gogoooobboood

NULL 00000000000 000000000O01ID0
O0D000(@MO0OD0O0)000D00O00

6.3.3.6 sprintoid 0O 0O0O

sprintoid 00000 oIDOUOOUOOOOOO0ODO0OOOOOODODOOO
OO ompOOoOOOOO0O128000000000000D0D0O0O00O0O0OO
orpUUOUOUOObOODOOOO0OOOOooLoDOODO

oooooobooooo

char * sprintoid(
char *buffer,
OID *oid) ;

sprintoid 00000000 DODOOOO0O

#include <esnmp.h>

#define SOMETHING BIG 1024
OID abc;

char buffer [SOMETHING BIG];

: assume abc gets initialized with some value
printf ("dots=%s\n", sprintoid(buffer, &abc));

goooobobbooooooobooo

6.3.3.7 instance2oid OO0 00O

instance20id000000O0D0O0O0OOCOCOOOOIDOOOOODOO
OoooooooobobOooOoooOoobooboOooooboobOoobObOOO
U000 instance 00000000 1en 0000000 OOOOCDOOOO
U oid2instance UUOUOUOO0O0O0OODODODDDD get next OO OO
O0oooooO0oobDooDbOoon
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goodoooooooooooooboboboobbbobbbbDbDbDDb oipd
goooooo0oooooboboboboOo0o0oooooooooooooooo
oooooboboboooooooboboooooo

goooobobboo0o0ogoobompngoooboIDOODOOOOO
ogoooobobboo0o0oooobobboooog oo oOO
free oid0 00000000000 DODOOOOODOODODODODODOOOOO
ob0ooobO0ooobob0ogompnbbOoOobobDOObOoOOOO

instance20idJ 0000 oIDOOOOOOOOODODOOOODODOOO
gooooobbooogoooboboooon

oooooboboboooo

OID * instance2oid(
OID *new,
OBJECT *obj,
unsigned int *instance,
int len) ;

oooooboboboooo
new

gogooiboooobobDomnODOOODODODODDOO

obj
gooooooMIBOOOOoOOoOoooOoooooooooooooao
00000000 O0oO0b0ooibooooooooMiIBOOOOOOO
Oootoooooobotoooooolibooa

instance
instance 00O 0O0O0O00OOO0OOOOOOOOOOMIBOOOO
0000000000000 b0ooo0o0o0ooooiboooooon
oo0oibOoOoOooooa

len

instance 00O O0O0O0OOO

instance20id 00 0000O0OO00OOODODOO

#include <esnmp.h>

VARBIND *vb; <-- filled in
OBJECT *object; <-- filled in
unsigned int instance[6];

-- Construct the outgoing OID in a GETNEXT --
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-- Instance is N.1.A.A.A.A where A’'s are IP address --

instance [0] = data->ipNetToMediaIfIndex;

instance[1] = 1;

for (i = 0; 1 < 4; i++) {

instance [1i+2] =( (unsigned char *) (&data->ipNetToMediaNetAddress)) [i];

}

instance2oid (&vb->name, object, instance, 6);
oooooooooood

NULL

ooooobobobOo0o0oooobobobooboIDODOOOoOoonO
O@DooooD)yoboooooo

6.3.3.8 oid2instance 0 O OO

oid2instance U0 0O0O0O0DoIDUUOU00OU0OOUOOOOOOOOOOOO
goooooooboobobobbbboooo ooooooooooDobooDoo
gooooboboboboooboomMiBOOOOOOOO0Ooooo obooog
oooooooMiBOODODOOOOOooobObOOOOoOooobDoOoOoo
gogoooobobooog

oripIUOO0OOOODODOOUODODOUODODOUOUODODUO max lendOononOOd
0000000000 O0DO0)YoOODOO max lenO0O0OD0OO0OCOO
oooooboboboooogoooboboooooo

gooooooboooo

int oid2instance (
OID *oid,
OBJECT *obj,
unsigned int *instance,
int max_len) ;

oooooboboboooo
oid gooooooboooboobobobbbbbbobooo
gddompdbnoooOOoOoogno

obj MIBOODODDODDODOOOOOODODOOODOOOOO
gooooooboooo

instance gooooboboo0oooobobooogooobon
ooon
max_len goooooooooooooooboon
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#include <esnmp.h>

01D *incoming = &method->varbind->name;
OBJECT *object = method-s>object;
int instLength;

unsigned int instance([6];

-- in a GET operation --
-- Expected Instance is N.1.A.A.A.A where A’s are IP address --
instLength = oid2instance (incoming, object, instance, 6);
if (instLength != 6)
return ESNMP_MTHD_ noSuchInstance;

N O instance[0]OIPOO OO0 instance[2] U instance[3]10
instance[4] 000 instance[5] 00O O OO0

oooooobboooog

- O0—0000000000 00 oid00000000000000
goooobboooooooboboogogo

- 0—00O0OO0DOOOOOOODODO

- >0—00000000C000O0(M@OD max Ien0OOD0O0OCOO
oooooooooo)o

6.3.39 inst2ip 0O OO

inst2ip000000OCIDOODOOODOOODOOIPDOOOODOOO
OO0 cet00O0O setO00O0O0O0O0ODODODODODOOODOEXACTOODODODOO
U000 cetNext OO0 GetBulk UOOOONEXTOOOOOOOOOO
NEXTOOOOOOOoooooooooooooDboobooboobobDbobo
goooooooooooooboboobobbbbbbbDbDbbbbon

ooooooboboooo

int inst2ip(
unsigned int *inst,
int length,
unsigned int *ipAddr,
int exact,
int carry) ;

Ooooooooood
inst

IPO0O0O0O0O0O0O0O0O00D oid2instance 10000000000
O0000000000D0 uwnsigned int000O0DODODODOOO
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ObOoQbooO255000000000 EXACTOODOOOOODOOOD
00000000 1000000 NEXTOOOOOODODODODO?2550
oooooooooopooobobobobobobobobbbbbobboOboOoO
gooooobooooobbbbO0o0o0ououobbibO ipAddress
gooooooboboooo

length

gobobooooooobboooo 4b00000obobooooobobo
obooboo4000000000000OO0OOOODODOODOO
0000000 ipaddrdd o000 cetOOODOOOODODOO
ooooo400000000000DDDOO

ipAddr

iPO0O0O0O0O0OO0O0OO0O0OOODODODODOOODOO0OO0O0O0OO0OOUOUOOO
oooooobooooogoooon

exact

TRUEOOUOO FALSEOOODODDOOO

TRUEOOO EXACTOOOOOOODODOO 250000000000
goooob4000000000001000000 OO carry
gobooooo

FALSEO OO NEXTOOUOOOUOD carry0O0O0O0OO0OOODOO 4
goooooooooooboboobboiwroooooooooooooo
04000000000000000o0cO0OOOOODODOO0O0O0O0
gog2s50000oooooboboboboboboobobobobbbobobn

carry

NEXTO IPOOO0OO0OO0OO0OO0OO0ODOODOODOOOODOD OO0 IPO0OOOOO
ob0o0l10b0000ob0 0obobo0oooboDbUObD400b0DbOOO
oooooobooooogoooon

U00didbOD0inst2ip0 00000000

U00d0b0EexacTO0O0000000 cectODOOO IPODODOOOO
ooooo

#include <esnmp.h>

OID *incoming = &method->varbind-s>name;
OBJECT *object = method->object;

int instLength;
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unsigned int instancel[6];
unsigned int ip_addr;
int iface;

-- The instance is N.1.A.A.A.A where A.A.A.A is the IP address--
instLength = oid2instance(incoming, object, instance, 6);
if (instLength == 6 && !inst2ip(&instance([2], 4, &ip_addr, TRUE,O0)) {

iface = (int) instancel[0];
}

else
return ESNMP_MTHD_ noSuchInstance;

o000 100000000 ipAaddr000ODODODODODODOOO
O00O0000 cetNext UOOODODODOOOODODDDD OODO NEXTO
O000O0Ocarry00 10000000

#include <esnmp.h>

OID *incoming = &method->varbind-s>name;
OBJECT *object = method->object;

int instLength;

unsigned int instance[6];

unsigned int ip addr;

int iface;

-- The instance is N.1.A.A.A.A where A.A.A.A is the IP address--
instLength = oid2instance (incoming, object, instance, 6);
iface = (instLength < 1) ? 0 :(int) instancel[0];

iface += inst2ip(&instance([2], instLength - 2, &ip addr, FALSE, 1);

OO00O0OO0D0OD0O0O0C000D0O00O0OGetNext0OOO0OO0OOOODO
goo0o0oo0oooOooOooOooOoboU0ooc0oboO0oooobDOoDooDOooo
O 00Ogreater-thanO0 0 00O Oequal-to0 00O OOOOO

oDOO0O0O0OO0O00000N.A.A.A.A.B.B.B.BUOOOOODOO 10O
000 200 ipAddr 00000000000 DO0OODO WO 10000
Ob00d0Aa.Aa.2aA01001IIPOOOCODOSB.B.B.BO 2000 IPODO
O0bOO0oO0o0ooobobbOoOoOoooboboboebUoO)ybbobbOoooo
o000 (B.B.B.BUUO)UOOODODOOOOODDODDOOOODOO
inst2ip 000000000 OCOOOOOO 10000000 (length-5)0O
googooobobooooooon

B.B.B.BUUOOOO0ODOOOODDOOODODOOD@ACDOOO)ODOOO
gooooopooooogoooon

O000O0O0Oinst2ip000000D0ODODOB.B.B.BOOOOOOOOO
OO0D000CO0OD00000 (length-1) 000000000 A.A.2.A0000
o000 ooo0oo0ooooboO NvODODODODO DODODOODOOA.A.A.20
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6.3.3.10

goooooooboobobobbbbooooouo ooooooooboobooDoo
ooooooboooooooobbobooo

#include <esnmp.h>

OID *incoming = &method->varbind-s>name;
OBJECT *object = method->object;

int instLength;

unsigned int instance[9];

unsigned int ip_addra;

unsigned int ip addrB;

int iface;

int carry;

-- The instance is N.A.A.A.A.B.B.B.B --

instLength = oid2instance (incoming, object, instance, 9);

iface (instLength < 1) ? 0 :(int) instance[0];

carry inst2ip (&instance[5],instLength - 5,&ip addrB, FALSE, 1) ;

carry = inst2ip(&instance[l],instLength - 1,&ip addrA, FALSE, carry);

iface += carry;

if (iface > carry) {

-- a carry caused an overflow in the most significant element
return ESNMP_MTHD_noSuchInstance;

}

oooooobboooog
- carry 0 0000000 0O0OOOOOOOOOOOOO

- EXACTOOUOOOOONEXTUOOOOOOOOODODODDODO carry

010000000000000 OD000oooooDoooooo
ipAddr 0 0O OO

cmp oidOOOO

cmp_ oidO0000O0 200 oIpOOOOO0OOOOOD ODOOOODOOO

go0ob0OOoO0obOOOO0ODbDOOO0ODbDOOOoODbOOOobObOOobObDOoOoboDO

o000 ompddooOooOooooooboboOon

goooooobooo

int cmp oid(
0ID *q,
OID *p);

00o0o0oooooooo

e +1—oid g U oid p OO0QOQOon
e« O0O—oid gloid pOooogno

e -1—o0id g O oid p OOQOQOQ0gd
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6.3.3.11

6.3.3.12

cmp_oid _prefix 00O OO

cmp oid prefix 00 00000000000000O0  oIDUOOOOO
gooooboooooooogoooooooooooooooooooooo
goooiboogobobobobbbbbbbboboooooooooooogo

ooogoooboooooboooobobOoUobObOoOobODbOoUobobOoUoobOoon
oiboOoO0O0O0O0O0O0O oD g UOUOOUOOODO0ODODO0OODOOOODODODOO
gdoip g Uoooooooooooooooooobobobobobb o
goooooopoboboboboboo0o0otdop g OOODO oD UOOOOODO

o0o0o0o0o0o0o0o0o0ObObO O0o0o0o0o0o0o0o0oooUoooOoDbDDbDoID g
ooooooboooooooobbobooo

ooooooboboooo

int cmp_oid prefix(
OID *q, _
OID *prefix) ;

cmp_oid prefix0 0000000000000

#include <esnmp.h>

OID *q;

OBJECT *object;

if (cmp oid prefix(q, &object->o0id) == 0)
printf ("matches prefix\n") ;

oooooobboooog

- -1l—oid000OD0O0OO0OOOODODDODOO
- 0—oid00OOOOODDOOOODO

- +l—oidUJ0000DODODOOOOOOO

clone oid DO OO

clone oid0O0O0OD0OD0O oIDOODOOODODDODODODOOO

ooooooooooooooooooobooboboboboobobobobbbbo
orpyudoOoOObOOOOO

goodoooooooooobobobbbb oipnoooooooo
gbooooib0oooogobobomDUODOOODOOODOOOD

ggodooooooooooooobbbbbbbbbbboooogooo
goooooo
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6.3.3.13

goooibogoooooooooboooooooooooooooo
gooooooooobobobobobobobbobobooooooooooooon
ooooobobboo0oooooboboooogboIDOOO ooog

goooo

goooobobompnOOOOOOOOODDOO

gdommO0O0O0ONULLODDDDDDDDDODODO NULLOOOOO0OO
OOoo0O0ooO0oOo{ooy0CO0OCoIDnOODOODODOO

oooooboboboooo

OID *clone oid(
OID *new,
OID *oid) ;

oooooboboboooo
new

goooooooompnoooooooooooad
old

googobobbompggooonoobOOOOOg

clone oidJUOOO0DODOOOOOOOOO

#include <esnmp.h>

OID oidil;

OID oid2;

: assume oidl gets assigned a value
memset (&o0id2, 0, sizeof (OID)) ;

if (clone oid(&oid2, &oidl) == NULL)
ESNMP_LOG( (WARNING, "It did not work\n")) ;

oooooobboooog
NULL

oo0ooooObOoooO oobOooobOooobD oiboooooo (o
O00o0)oooooOoo

free oid OO OO

free cid0 00000 oI DOOOOOOOOOOOOOOOOO

oo sSN\vPOOOOOOOOOO0OOO0OO0OOO0OO0OO0OOODLOODOOD 68



oid-selements U0 0000000000000 0O0O0O0O0OOODODODOO
O000O000000 oid-snelem OOODODODODODODODODOOO

gooboOo0oodompnOOO00OOO0ODODOOOOOU0ODODObOOOOOoODbOOO
ooooooboooooogooo

oooooboboboooo

void free oid(
OID *oid) ;

free 0id00D0DD0O0O0OOOOO0DODODODO

#include <esnmp.h>
OID oid;

: assume oid was assigned a value (perhaps with clone oid()
: and we are now finished with it.

free_oid(&oid) ;
6.3.3.14 clone_ buf 0O OO

clone buf OOO0OO0ODODDODODODDODDDDODDOOOOOOOOOOO
goooob1l1ooooboobooooooooobobooogNobbDbOoo
0000l IenQO0QOoOoOoOoobbOOObOOOOOOOOOO0OOOO0O0OOO
O0ooob obbb0O0OOmallocO00OO0O0O0O0O0OOODODODODOOOO

gooooogooo

gogodoooooooooobbbobbbbbooogo

gooooooboooo

char *clone buf (
char *str,
int len);

goooooooood
str

Oootoooooobooooooboooo
len

googooooooboo

clone buf OOOO00ODOOOOOOOOO

#include <esnmp.h>
char *str = "something nice";
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6.3.3.15

char *copy;
copy = clone buf (str, strlen(str));

oooooooooogoo
NULL

mallocO0 000000000 ODO0ODO0OO0ODO0OO0OO0OOOOODODOOOO
oooooooooooboooobobobobbbbbbbbboon

memZ2oct 0000

mem2oct 00000000 (DOOOOCODODOO)O octTOOOOODO
ooono

ggodooooooooooooooooboobobbboobbobobbbbb
oodooUompOopoOoOOOObOOODODODODDDODODODODODDODOOODOO

goooooooooooooboobobbbbbobboboo

oooooogocTOOODODODODDOOOO OOOOOOOO ocTOO
ooooobobobooooooboooogogooo

gooooooboooo

OCT * mem2oct (
OCT *new,
char *buffer,
int len) ;

mem2oct DO OOOO00OODODOOOOO

#include <esnmp.h>
char buffer;

int len;

OCT abc;

: buffer and len are initialized to something
memset (&abc, 0, sizeof (OCT)) ;
if (mem2oct (&abc, buffer, len) == NULL)

ESNMP_LOG ( (WARNING, "It did not work...\n"));

oooooobboooog
NULL

goooobobobo0o ooooobobobibocThOOOQoon
O{@oooo)boooooo
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6.3.3.16

6.3.3.17

cmp_octdOd

cmp oct 0 200000000000 DODOOO0ODO 200000000000
gooooooooobobooobobbobbbbbbbbbobobbDbb oo
oooooooooooboboooboobobobbbbbbbbbbbbooo
goooooddodoooooooooooobboboo

goooooboboooo

int cmp oct (
OCT *octl,
OCT *oct2) ;

cmp oct DO O0ODOOOOOOOODOO

#include <esnmp.h>
OCT abc, efg;

: abc and efg are initialized to something

if (cmp_oct (&abc, &efg) > 0)
ESNMP_LOG ( (WARNING, "octet abc is larger than efg...\n"));

oooooobboooog

- -1 0J0000D0O00O0O0OODOOOOOODOD 20000000000
- (0—000O0O0O0OO0ODO0ODODODODUUUODDDODOD2000D0O0O0O

- +1—000000D0000DOO00O0ODOO0O0O0ODOO 200000000

clone oct OO OO

clone oct DO OD0ODODocTUOOOOOOOOOODDDODO

o000 ocTU0OU0UOODUUUDUUUUOOO
ocTOOOOOOOOODODODOD ocTUOUOOOOUOUOOOUOODOOO

gooooooooooooooboobbbbbbbbbbbooogooo
gddocTDOOOOOOOOO

oodoooooooooooooooooboboboooboobobobobbob

gbOgooibooobooooooooboboobobOoooobOobobOobogon
gbobooobobooobobobooobobooobobobooooboboo
goooooooobobobobobobDbDbODbDbocTOODODOOOOOODODOOO

googobbocTO0ODODOOO0OOODODo ocTOOOODDOOO
oooooboboooooooobbobooo
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6.3.3.18

goooobobooog

OCT *clone oct(
OCT *new,
ocT *old) ;

gooooooboooo
new

ooddoooooocTOoddooooooooaa
old

ooooobobboocTO0onoOOOOOOO

clone oct UOOODODODODOOOOOOO

#include <esnmp.h>
OCT octetl;
OCT octet2;

: assume octetl gets assigned a value
memset (&octet2, 0, sizeof (OCT)) ;

if (clone oct (&octet2, &octetl) == NULL)
ESNMP_LOG ( (WARNING, "It did not work\n"));

gogoooobboood
NULL

ooooobobboo0o oooobobobobocTOooooonO
O@ooooD)yoboooooo

free oct 0O OO

free oct 0000 ocTOOOOOOOOOOOOOOO

ocThOOOOOOODDDDODDOOOObOObObOObOOOOOO0docTd
oo0o00O00o0o0o0obobO0oooobooboDbbOOd o ocTOODDOOO NULL
Oo0ooooo0opopobOocTOODOODODODODOODOODODODDDODO NULL
O000O0octDOODO lengthODOOODOOOODOODO

oot octTddoooooooooooo
goooooobooboogoooo

oooooobooooo

void free oct(
OCT *oct) ;
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free oct U0 DODDO0OOOOOODODODODO

#include <esnmp.h>
OCT octet;

: assume octet was assigned a value (perhaps with clone oct ()
: and we are now finished with it.

éree_oct(&octet);
6.3.3.19 free varbind data 00O 0O

free varbind dataUOUO0ODOD0OO0OVARBINDUO DO DODOOOODODOOOOO
oooooooooobon

O0000000 free oid (vb-sname) OO0 OO0O0O0O vb->type
000000000000 free out 0000 free 0oid00O0O00OODO
000000 vb-s>value O0O00OD0ODOO0OOOOO

VARBINDU ODDODOOOOO0OO0O0O000000000000000000
gooooooboboobbbbbooogooooooo

gooooooboooo

void free varbind data(
VARBIND *vb) ;

free varbind data 00 000000000000

#include <esnmp.h>
VARBIND *vb;

: assume oid and data are declared and
: assigned appropriate values

vb = (VARBIND*)malloc (sizeof (VARBIND)) ;
clone oid(&vb-s>name, oid);
clone oct (&vb->value.oct, data);

: some processing that uses vb occurs here

free varbind data(vb) ;
free (vb) ;

6.3.3.20 set_debug_level 0O OO

set debug level DO UOOO0O0OO0OO0O0O0OOO0OOOCDOOOCODOOODO
gooooooooooobooobooobbbbobobbbbbDbbboboobo
oooooooooooobooboboobobobobbbbbbbbbbbobobono
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oo oooooo
O WARNINGO OO ERRORIODODODODODO stdout DO OO DODOO

oooooboboboooo

void set_debug level(
int sfat, )
LOG_CALLBACK ROUTINE callback_routine) ;

gooooooood.
stat

gojodooo oo oooooooboboo
ERROR

gooobobobooooooboooooooo
WARNING

O0O000oDO000ooDo0o0oO0oO0 ERRORODOOO
TRACE

oobo0o0o0oo0ob0o0oo0obo0oobboO0O ERROROOO
WARNING OO OO

DAEMON_LOG

UoooobD syslogOO0OOOO0O0OO0O

EXTERN_LOG

goooooooooobobooboobbobobbbbbbbbbboo
ooooboobbbbbbbbbbooooo2000000Ooo
gooooooooooooobooboboboboboboobobbbbo
OO0O0D00O DAEMON_LOG OO0 EXTERN_LOGOOOOO
gooooobobooooooobboood

callback routine

gooooobboooooobbboooobbbooogoooooon
ggo

void callback function
int Tevel,
char *message) ;

level UUOUOERROROWARNING U O OO TRACEODOUOOOOO
EXTERN_LOG O ODODO stat00O0D0DODODOOOOUOESNMP_LOG
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6.3.3.21

U00o0o0bbDbO0O0 callbackODOD0ODOO0OO0OO0OO0OO0ODDOOOO
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000000000000 exTERN LocUOUOOOOOOOOOOOO
goooooooooooDobbOoONuLLO00000g0ooogo

set debug level JOOOOODODOOOOOOO

#include <esnmp.h>
extern void log handler (int level, char *message) ;

if (daemonize)

set debug level (EXTERN LOG | WARNING, log handler) ;
else

set debug level (TRACE, NULL) ;

is_debug level 0O OO

is debug level OO00O0OOOOODOOOOODODOOOOODODOOOOO
oooooooobooobobObbb o000 oooooooooooo

- ERROR—UOU0O0O00O0O0O0OO0O0OO0OO0OOOODODOOOO

- WARNING—OODODODODODODODODODODODOO ERROROOOO

- TRACE—UOUODODODODDOOOOUOODODODOOOOO ERROROOO
WARNING OO OO

- DAEMON_LOG —syslog0 0000000

e EXTERN_LOG—UO0O0ODOO0O0OOO0OOODDOOO callback O
oobooooooo

00000000000
int is debug level(
int type) ;
000000000000
TRUE D00000000000000 ESNMP LOoGO 000000
000 O000000000000000000
FALSE 000000000000 0000000

is debug level OOO0ODOODOOOOOOOO
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6.3.3.22

#include <esnmp.h>

if (is_debug level (TRACE))
dump_packet () ;

ESNMP_LOG O O OO

ESNMP LocUDO0OOD0OO<esnmp.h>000000000000000DOOO
o0OchObOO0o00booobobbouoo0obobbOooU0l DAEMON LOG
gooooooooooobooobobooobobbbbbbbbbbbbbbobo
EXTERN LocUUOUOO0O0O0O00O0OD0ODODODDODDODDDO callbackO OO
goooooboboboboboboboboboboboboboboobbbbbo

gd

esnmp logOOOOOOESNMP_LOGOUOODOOODOODO
00000 ESNMP_LOGUOOOOODOOODOOODOODO
O0D00O00000D0D0000 esnmp_logsO00OOOOODO OO
0000 EesNnvP LOGOOODODDODODODDODODDOODOOO

#define ESNMP LOG (level, x) if (is_debug level (level)) { \
esnmp_log(level, esnmp logs x, _ LINE ,  FILE );}

x JO0doooooooooooooa
text - format, arguments,

0000 printf 00000000
level

ooooobooboooogo

ERROR 0000000o0o0oon

WARNING oo0ooooooon

TRACE 000000000000 00000000
0000000

oooooboboboooo
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ESNMP LOG(level, (format,...))

ESNMP oG U UOOODODOOOOOOOOO

#include <esnmp.h>
ESNMP_LOG( ERROR, ("Cannot open file %$s\n", file));
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O0D00000000D0D0000 ifnet STREAMSOODODOOOODO
STREAMS OO OO0O0OO0OOOD0OOOOOSTREAMSOUOODOOODOOO
goooooo0oooobobobobobobboboo0ooooooooooooo
Ooooo0o0o0ooooboOOoOoOSTREAMSOOOOO DLPIDDDODOOO
OO0 BSDifnet 00 0O0OO0OO0ODOOOO0OO0DOOODOOO ifnet
STREAMSO0O0U0O0OD000O0OO0 STREAMSUOUOODODOOODOO ifnet O
oooooobooooooooobboboooo

OOOSTREAMSODOOUOOD0OO0O0OO0ODODODifnet STREAMSODODOO
O00000O00O0O00OSTREAMSOODOOOODOOODOOOOOO
oooooobooooogogooo

0 8-100ifnet STREAMSOOUODOOODOOOOODOODOOOOODO
goooooooooboobbooooooooooon
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O 8-1: ifnet STREAMS OO OOO
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8.1.1 STREAMS I 0O [

OO0OOOOSTREAMSODODOOOOOOO0 ifnet STREAMSOOOOO
ooooooobobobobobobbbooooooooooo

gd

ifnet STREAMS OO0 0OUOUOUOUOUOOOOOO STREAMS O[O
gooooobobbooogooooboobon

00000000 ifnet STREAMSODODOOOOOODODOOOODODOO
STREAMS OO0 OUO0ODOOOO0ODOOOODOOODLPIODOODOOO
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8.11.1

ifnet STREAMS OO ODOOODOO

oobob0o0oooooosl112000000ooboDbO0ooooooon
O000ifnet STREAMSO0OUO0OD0OO0OOODOOOODODOOODOOOOO
STREAMS OO0 0O0O0O0OO0OO0OOO0OOODOOO0OO0OO0O0oooboooooo
goooooo

ifnet STREAMS OO UODOOODOOODOOOOOOSTRIFNET OO0 DLPI
gooooooooooboboobobobobobDbDbDbDbDbDbDbObOO0On0 STREAMS
ooooobobboooogooobon

STRIFNETO OO DLPIOODOOODOOODOOOODOOODOOO
o0O(@OooOboOoO0o0ooooobOboOoooooUoooobDbboOoOooo
oOoO0)oboboooooooboboboooooboobobobbooOoooo
gooooogoo

# /usr/sbin/strsetup —c

ifnet 0000 dib00000000D0O0OO00O00DOOO0O0ODODOOOOO
0000000000000 00000000000 UdUddocontighiid
oooooboboboooooooboboooooo

STRIFNETO OO DLPIOODOOO0ODOOODOOOODOOODOOOn

1. 00000OO0O0OoO0ooOoOooooo
2. /usr/sbin/doconfigO O OO OOOODOO

000000000000 oobdd /usr/sbin/doconfig
-cO00O000000D000 00000000 doconfig@UiOOnO
ooooa

3. bDOObOOoOoOooooboboboobooooooo

000000000000000000 0000000000000
()0OOO0DD0DO0O000O00O0O00000O000

Enter a name for the kernel configuration file. [HOST1]: |RETURN

4. 000O00O0DO0DOOOCOOOCOOOOOOOOOOOOOOOO0
yO0OOoOooo

A configuration file with the name ’'HOST1’ already exists.
Do you want to replace it? (y/n) [n]: y

Saving /sys/conf/HOST1 as /sys/conf/HOST1.bck
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*%% KERNEL CONFIGURATION AND BUILD PROCEDURE ***

5. 0000000000000 0000000000000

oo

STRIFNETO OO DLPIOOODOOOODOOOODOOOODO
ooooo0oo0ooooooooooooooooooooo
oooooooooooooboboboooooo

6. ODOO0OO0OOOOOOOOOUOU0O0OUOOUOOoUUOUUDbLPIDOO
STRIFNETOOODODOO

ooooooooooobbbbbbboboooooooogyonono
goo

doconfig O OOOOONedDDDOODOOOOOOOOOOOOOO
0ol ead000D0DD0ODO0O0O0OOODDODODOOed) DO
goooogo

O0000edd00O0O0OD0OODLPIOODOOODOO STRIENET
O00O0O0O0 hest100D0DODODOOOOOO0OO0OO0OO0O0O0O00O0O0O0OO
oooobooooboboooooooobbbobooooooobon
goooooboooboooogogo

Do you want to edit the configuration file? (y/n) [n]l: y

Using ed to edit the configuration file. Press return when ready,
or type ’‘quit’ to skip the editing session:
2153

48a
options DLPI
options STRIFNET

1,%w
2185
q

**% PERFORMING KERNEL BUILD ***

7. U000000oooooooobbbobDbDDbODbDDbODdoconfigdd
oooobooboooooobobboooobDbD (hyobboooooo
gooboooooo

U000000D0strsetup -1 0000000000 DOODDODOOO
STREAMS O 000000 0DOO0OO0O0ODOOOO0ODOOOOooOOoOooooO
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8. strsetup -cU0O0OD0OO00OOOOO0OO0ODODOOOOOOOOODODO
goooooo

OO00O0O0Ostrsetup -cO0O00O00OO0OOODODODODODOODODOOO

# /usr/sbin/strsetup —c
STREAMS Configuration Information...Thu Nov 9 08:38:17 1995

Name Type Major Module ID
clone 32 0
dlb device 52 5010

dlpi device 53 800
kinfo device 54 5020
log device 55 44

nuls device 56 5001
echo device 57 5000

sad device 58 45

pipe device 59 5304
xtisoUDP device 60 5010
xtisoTCP device 61 5010
xtisoUDP+ device 62 5010
xtisoTCP+ device 63 5010
ptm device 64 7609

pts device 6 7608

bba device 65 24880

lat device 5 5
pppif module 6002
pppasync module 6000
pppcomp module 6001
bufcall module 0
ifnet module 5501
null module 5002
pass module 5003
errm module 5003
ptem module 5003
spass module 5007
rspass module 5008
pipemod module 5303
timod module 5006
tirdwr module 0
ldtty module 7701
Configured devices = 16, modules = 15

U000dooooioioDb doconfigooooooOOODOODDDDDDOO
O00000000 doconfig@®@UOODODODODODODOOO
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gooooboboboooogooooobbooooooooboboooog
oooo

1. OO0O0oO0o0oooboooobobbbbbbbObobOOoogo
/*

* Application program to set up the "pifnet" streams for IP
* and ARP. This must be run prior to ifconfig
*/

#include <stdio.hs>

#include <fecntl.hs>

#include <errno.h>

#include <stropts.h>

#include <sys/ioctl.h>

#include <signal.h>

#include "dlpihdr.h"

#define IP_PROTOCOL 0x800
#define ARP_PROTOCOL 0x806
#define PIFNET IOCTL_ UNIT 1236

main(argc, argv)
int argc;
char *argv(];

extern char *getenv () ;
char *p;

short unit = 0;

char devName [256] ;

if (argc != 3) usage();
strcpy (devName, argv[1l]);
unit = atoi(argv(2]);

sigignore (SIGHUP) ;
setupStream(devName, unit, IP_PROTOCOL) ;
setupStream(devName, unit, ARP_PROTOCOL) ;

/*
* sleep forever to keep the Streams alive.
*/
if (fork()) /* detach */
exit () ;
pause () ;

}

usage ()

{
fprintf (stderr, "usage: pifnetd devname unit-number\n") ;
exit (1) ;

}

setupStream(devName, unit, serviceClass)
char *devName;
short unit;
u_long serviceClass;
{
int f£d, status;
dl bind req_ t bindreq;
dl bind ack_t bindack;
int flags;
struct strioctl str;
struct strbuf pstrbufctl, pstrbufdata, gstrbufctl, \
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gstrbufdata;
char ebuf [256];

/*
* build the stream
*/
fd = open(devName, O RDWR, O0);
if (fd < 0)
{
sprintf (ebuf, " open ’'%s’ failed", devName) ;
perror (ebuf) ;
exit (1) ;

}

if (ioctl(fd, I_PUSH, "ifnet") < 0)

{

sprintf (ebuf, " ioctl I_PUSH failed");
perror (ebuf) ;
exit (1) ;
}
/*
* tell pifnet the unit number for the device
*/

str.ic_cmd = PIFNET IOCTL_UNIT;
str.ic_timout = 15;

str.ic_len = sizeof (short);
str.ic_dp = (char *) &unit;
status = ioctl(fd, I_STR, &str);
if (status < 0)

{

sprintf (ebuf, " %$s - ioctl");
perror (ebuf) ;
exit (1) ;
}
/*
* bind the stream to a protocol
*/

bindreq.dl_primitive = DL_BIND_ REQ;
bindreq.dl_sap = serviceClass;
bindreq.dl_max conind = 0;
bindreq.dl_service_mode = DL_CLDLS;
bindreq.dl conn mgmt = 0;
bindreq.dl xidtest flg = 0;
pstrbufctl.len = sizeof (dl_bind req t);
*)

pstrbufctl.buf = (void &bindreq;
pstrbufdata.buf = (char *)o0;
pstrbufdata.len = -1;

pstrbufdata.maxlen = 0;

status = putmsg(fd, &pstrbufctl, (struct strbuf *)o0,
if (status < 0)

{

perror ("putmsg") ;

exit (1) ;
}
/*
* Check requested binding
*/
gstrbufctl.buf = (char *)&bindack;

gstrbufctl.maxlen = sizeof (dl_bind ack_t);
gstrbufctl.len = 0;
status = getmsg(fd, &gstrbufctl, (struct strbuf *)O0,
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if (status < 0)

{
perror ("getmsg") ;
exit (1) ;

if (bindack.dl primitive != DL_BIND_ACK)

errno = EPROTO;
perror (" DL_BIND_ACK");
exit (1) ;

ooboooobOoooboooobbOoobobO0gn /dev/streams/1n O
oboooboooboobobooz2bo000oboooobogoooDo 1100
coooooooOooooo@p)DO0bO0DOD1000D00DODO
0000 ARP)ODOOD ODOODOODUOODODOOUODODODDODO
0000000000000 ooobobobDDpavsedgoonon
goooobboooogoooobobogogo

000000000 2000000000000000O0O0O0000O
UO0O00O0O bL_ ATTACH REQUOIOODOOODOOODODODOO
00 DL ATTACH REQUUOUOODDODODOOOOO 2000000
00000000 /usr/share/doclib/dlpi/dlpi.ps 0 DLPIO
oooooooooon

goooooooooooboboboobbbobooboooo

gooooobbooooooobobooooooooboobbooog
goooobboooog

goooooooooooobobbooboboobbbbbbbobooobb
goooooooooobobobobobooobobbbbbbbobooboobo

Ooooobobo0o0o0ggon /sbin/init.d/inet 00
ooood

ooooooooooooobobobobobobobooooboboboboObDOoOogg
/sbin/init.d/inet 00000 1000000000000 OOO

gojooooooooooooooooob oo oUUUooo

O ifconfigOOOOOODODODODOOOOO

O0o0o0o0o0o0o0o0ooobbbbbbb0000 /sbin/init.d/inet
OO0000O0/etcO0D0D0ODDDDODD run ifnet00000ODOOO
goooogo
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#
# Enable network
#

case $1 in

echo "Configuring network"
/sbin/hostname $HOSTNAME
echo "hostname: \c"
/sbin/hostname
if [ "$NETDEV_O" != '’ ]; then
echo >/tmp/ifconfig "S$NETDEV_0".tmp
# place command invoking executable BEFORE \
ifconfig lines
/etc/run_ifnet
/sbin/ifconfig $NETDEV_0 $IFCONFIG 0 > \
/tmp/ifconfig "SNETDEV_0".tmp 2>&1

if [ $? != 0 1; then
ERROR=‘cat /tmp/ifconfig "$NETDEV O0".tmp"
if [ "SERROR" = "SERRSTRING" ]; then
/sbin/ifconfig $NETDEV_0 up
else
echo "$0: SERROR"
fi

fi
rm /tmp/ifconfig "$NETDEV_0".tmp
fi

5. bD0OO0O0oO00ogoooooon

/usr/sbin/shutdown -r 000000000 0OOOOOO0O0O0OO
0000000 o0o00b0oO00oo0on0 ooooooooo

# /usr/sbin/shutdown —-r now
8112 OU0O0O0OOOOOOOOOOOOOOOOOOOOObOOOOO

STREAMS 000000000 O0OO0OODOOD 10000000 20
000D DLPIOOOODOOODODOODOO DOODOOoOooOod
/usr/share/doclib/dlpi/dlpi.ps 00 000O000OOOOOO0ONO
0d00O000obO0oO0O0oODO0o0oOoobO oOoDbLPIOOOOODOOOOn
O00000000OSFPGMRunn OO OO ODOODOOODOOOOOO
Ooo0o0oOooooad

ooooooooooo prPIDO0OOODO0OODOOOODDDDDDOOO
oo oooooobboboooooooobbboooooobobDLPI
gogoooobobooog

DL_PHYS ADDR REQ/DIL_PHYS ADDR_ACK

DL_BIND REQ/DI_BIND ACK
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DL_UNBIND REQ
DL_UNITDATA REQ/DL_UNITDATA IND/DL_UDERROR IND

DL_OK_ACK/DL_ERROR_ACK

82 BSDUUULOUOD STREAMSUUUUOOOOODLDON
googn

dlb STREAMS OO 0000000 DOOOOOOOBSDOOOOOOO

O0D0D000O0O0OO0STREAMSOUOODODODOOOOOODDOOOOO

OO0 STREAMS OO 0OO0OOOOUOOOOOBSDODOOOOOOOOO
gooooooooboboobobobboooooooooooooo ggo
Ob0o0oD0o0o0obO0ooOoobooOooboO STREAMSOOOODOOO
oooo0o0o200000000o0ooooobo 1000STREAMS OO
goooooooooooOoObrPID0O0O0OO0OO0OOOOOODbDDbDDbDDbDObOO
01000000000 000g00obifnect000000O0ODODODO
gooooobooboogoooo

08200dlb STREAMSOUOODODODODOOOOODODODOOOODODODODOOO
goooooooooboobboooooooooon
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STREAMS
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821 UbUUOOLDDLPIODDOOODLDOUODLOODLODOODOn

dib STREAMS OO0 OO0OOOO0OO0OOOO0OO0OOOOOOOOOOOOO
000000o0ooOo0obOoooo0oooooDooooooooooooon
0000000000000 000d /usr/share/doclib/dlpi/dlpi.ps
0Jd0OoO0000O0O0d0o0ooOoO0oO0oDbOO0o0O0obODOOd00oooOoOooooOooo

DL_ATTACH REQ/DL_DETACH REQ/DL_OK ACK
DL_BIND REQ/DL_BIND ACK/DL UNBIND REQ
DL_ENABMULTI REQ/DL_DISABLMULTI_ REQ
DL_PROMISCON REQ/DI,_PROMISCONOFF REQ
DL_PHYS ADDR REQ/DL PHYS ADDR ACK

DL_SET PHYS ADDR REQ
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DL_UNITDATA REQ/DL_UNITDATA IND
DL_SUBS BIND REQ/DL_SUBS BIND ACK
DL_SUBS_UNBIND REQ/DL_SUBS UNBIND ACK

000000000 (b _ETHER) DOSTREAMSOOOODOOODOOO
gogoooobboooog

8.2.2 STREAMS U U UOOOODODO

dlb STREAMS O O0OOOOODOOOODOODLPIODODOOCODOOO
oooooooooooobooboDbrLPIODOOODODODOOODODODDODDO
ooooobobobooooooboooogoooo

DLPIOOODDODDOO0O0O0000ODO0O0000o0ooobOobOobo0o0gg
oooboooooo

# /usr/sbin/st