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gboboooggoooood
godbooobbbboboobuoooooooooboobbobbobbooood
gogbbbbbdobbtooooboobbboooobboooobbobbboooo
goodgobboooooobbuoobooooboooboooooooboboooon
gbboogooobbbboboogbboobobbobooouooobobobbon
gbobbobuoobbbdgbbououooobbobuoubbobooobbbbooogo
gooo
guoddgbbbooboooobooooooobobboboobbbboooon
gbobobbogoogboobuoobbbooooooobboooboobboooon
guogoobooobbooobbboudgboooobbbbboooogboboboo
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ggodoooobobbuouoooobobobbuooboboobbbouoooob oo
gboboboboboooooooboobooobboobbooboobobbouooon
gbodgbboooouoobbbbodoouoobobobboboobbooooboobbao
goooodobboogobbbbdooooodobbboboooooobbboboao
googoobbbooooobogaao

gobogbooboobobbibobobooobuoooobobooboobbobbo
gbobbobuoooobgbbbuoooubobbbuoouooooobbbobbooo
gobbobbboooobobbodooboooboouabuboooobaobobon
gobobogbooguoooobbbboooooboobbbuooooooboboboag
gbobobbboooboobbbooooooboboboooboboboboboogo
gbbobuooooobbbbbobuooobbbuobbbuoobbbbbooooao
gbbooobbobooouobodbbbboooboodgoobbbbbooooan
gbobotbogooooogooobbboooobobobboooobobbbooob oo
gogbodobbogbuogoobbbuouooooouoobobbuooboooobooaon
ggogubdobooboodooobbbbbbuobbooobobobobobobn
gugboobbbuodoooobbbboouooobobbououonobobboobbb
gboboboobgoobboouoobooboboooooobbooboobboobb
gbobobbooboooogoboooobboobbobobbooooobbobboooboo
000 (0350000 A00) 00000000000 ODOOOOO0OoOOOOoOoOOO
gugoobbbooooooboobobobbbbbooobobobbboboboboon
gbobbboboodgbboodbboobobbbuoooboobdoabboooaao
00000000 (0350000 BO0)000000O0O0OO0OOOOOOODOOOOO
000000000000 00000000oOo0ooooO (0350000 coo)o



U 50 ISDNODOODOOO 129

gooodg gooooo gooooo

¥/ gogg »# gogg »# gogg
: A uogagg - A uggo - A uggo

oooo oooo oooo

<<
<<

g 35 0d0boaobbuodd
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Jubgdoouobbbobodbbtgtdbogd
HpN

gododgobooboooobobbobbbbobooboooooboooobboob
goboboboobbbobdago

4.1 OO UOOOO

BSDUNIXODOOOOODOOOoOOOooooooOo s2200b00booooouoood
gbododguobooooobbobuooooboobobbbbooooboboobboabo
O0d0iet0000O0O0O0OO0O0OO0OO0DOODOODODOOOODOOUOODODDO
gbobogobboooboobooobuoboboobbbobbbbobbooooboo

gbodboooboobibobbodgououogooboobbobbobboboon
gbobobobboooobobbbbbooobooboouoooobboboboooan
O0ooooobobooboboO flayerd 0000000000 ODOOOOOOOOO
gbbbodooobuoooobbboooobbodooobooouboooboobo

gboobooogooooooooboobobobobbuobboooouobooboon
gbobobboboooobuobuobbbooogbboobbbooooobbboogooo
gbogbboboogbooobbbobuouoooooboobooobo 2100000
mbuf 000000000000 OOO0O0OO0OOOOOODOODOODOO0O0O0OO0

4.2 O0O0OO0O0O

32200 0000000000000000000 ifctlout(ifp, flag, dst) D O 0O OO
0000000 ifctlin(ifp, flag, dst) D0 000 0ifp0 000 000000000000
OO0D00D00DO000flagd 00000000 DOO0O0OO0OODOODODOOOOOdst
gogooobbbbodobbbbobodoboobobbboobdoooobooboaon
gobobobouoboodgooouoobuootboooobboboobooooobuooon
gbobobobuoooggbobbobbdooooooboooooboobbbbooonbn
gbooooogd
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2100000000 BSDUNIXODOODOOoOooooobooooooooooboooo
if lagsJ 0 IF_UPIF RUNNIGUOOUOOUOOIFUPOOOODODDODOOOOOODOODOO
OO00OO00o0o0oOoooOoooIFRUNNINGODODOOOODOOODODOoOooooDoDOo
OO000000 Ethemet 000000000000 0OO0ODOOO0OO0OOODOOOO
obooooboobooboboobOobobobDuoboobOoOIF_UPIF RUNNINGO OO O
gboboboobboooogbobbobboodbobobobbooobbobobobao
gboogoboooboobooooobbooboobbbobo IrvPpoggn
O0O000000O0OIF RUNNINGOOODODDOOOoOobDoOoooooooooooo
Ooodooooobob IF.UPO IF RUNNINGOOOOOODODOOOOODOOOO
gbobooboobobooooobbbuooobooooobbonn

4.3 000000

[.331,E.164,X.121(X.25 00 00000)0000000000ODO0DO0O0O0ODOOOO
gooubgobobobboooobooooobbboobboobobooobooobon
gobobobogdgogogoboooooooboboogbboobbobobb 4.10
goo

gboggdgbboboobbobbubbobboobooobboboooobogo
gbobobobuoogooboboboububboobbdoooobooboobuoooon
goguoouooobobdobobobboobbobobbdoobboboobobbooad
gbobbouooogbooobobboooooooboobobboooobbbuooobn
gooooobobboo

4.4 UQ0OUOOOOOOONO

if duc(00000D0DODO)

ifdecO00000000DOO0OOOODOOODDOODO0ODLOO 3240000000
gboboodbbobobbobobbosoubbbubbbuoboogbbobbobbon
gooooo

ifduecO00000D00O0OO0O0DOOOODOOOODOODOOOOOOODOODODOO
gbobbbobooodbobbboboodoboboobbbbooooobboboobobo
goobobbooooooooboboboddooobobobooooobobboboon
googobobobotooooodobboouoooboboobuoooboooooon
goggon
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U 41 00b00gdabboaoobbbob

0Byte |DOO0O0OODOO
1 Byte 1D
2 Byte goooooo
3 Byte ooo
4 Byte 0on
5 Byte gooogooo
6 Byte 0on
7 Byte oooon
8 Byte 0on
9 Byte gooogooo
10 Byte oo
11 Byte googn
12 Byte

! gooogod
(0DO0O)
aggo goboogod
oo
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042 XSpOOoooooooooO

of1|2[3/4] 5] 6 | 7
0 Byte 0000000
1Byte | 000000000 |[0000 |LTA

043 XSPOOOOOOOOOOODOODO

0 |0000bO0oooo 00

1 Null good

2 Terminate Request godd

3 Terminate Reply good

4 Are You There oooooooad
5 I Am Here oooooooo
10 My Options ooooood
11 Options Ack ooooood
12 Version Reject gogoobod
13 Class Reject goooad

14 Address Reject goooon
15 Size Reject ododooooooo

if xsp(point-to-point] 00O 0O 0)

if xsp 0 [ Xerox Synchronous point-to-point Protocol” [?|(0 000 XSPO O ODO)0O

OO00o0ooooooooXSpOO0O0DOOOOOOOODOODODOOOOO Ethernet
O00000D00000000 XeroxODOOOOOOODDOOODOOXNSOOOODODO
obhoboobooboooodoboooXspoobooooooobooobooo
OboddooobooboobobooXspOooooooobobobOobOobOobOoooOo
gbbbouooboobooboboooboood

Xspooo42000000000000L0OD0O0O0O0ODOODbDOObDbOODO 43000
gogbbodobuoodgboobboooboobbiob44000000bbObOObDOD
gbobobduogobbbooboobuoobuoboobobbuoooob b 410000
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Not Ready

Client Activate

Medium Up
Notify Client

Awaiting Awaiting
Medium Client
Medium Up
Client Adtivate | Medium Up

Notify Client
Send MyOptions

Send MyQOptions

Notify Client

M " ADTTAN a
Active Passive i OPTION |
Negotiatior Negotiatior iNEGOTIATIOJN
. - PHASE _
OptionsAck MyOptions received MyOption§ received
received - Send OptlonsAck:
Send OptionsAck Send MyOptions,
Awaiting Awaiting :
Options OptionsAck |
777777777777 MyOptions received | OptionsAck
Send OptionsAck received
_____________________________________ 0o _ o _ _ _ _
Data " DATA |
Medium Down Transfer | MyOptions received i TRANSFER:
Send OptionsAck _ _ & -PHASE.

Terminate Request received Client deactivate
Send 'I“e] mn?ateReply Send TerminateRequest
Notify Client
________ T_ ""_"Te}rﬁifla_te""_A — oA
erminate t recived wait !
L Send Torminasd Teminate | TERMINATION
Dally Reply i PHASE ‘
,,,,,,,,,,,,,,,,, Request = ‘——g—7"— __ ____F-------
Break Physical Terminate
Connection Reply recived

0 4.1: XSpoooogo
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044 XSPOODOOOOOOOOODOOO

0Byte |DO0O0OO0ODOOOOOOOOO
1Byte | OO00OODOODOOODOOO
2 Byte

3 Byte

4 Byte Oooooon

5 Byte

6 Byte

7 Byte

8 Byte 00000 Entity 00O

9 Byte Obooooooboo

10 Byte oonooooo

if Icp O if ipcp(point-to-point 0 00 O 0)

if Icp O ifipcp 0 IETF!'00 000 0O O O ”Point to Point Protocol”[?|(0 00 O PPP

0000)000000000O00o0ooPPPOOODOO HDLCO UVIODOOOODOO
oboooooooooobooboobooobobooboboboo pbLCcooOoDbDOn
00000000000 0PPPOO OLink Control Protoco(DOOO O LCP OOO) DO
Network Control Protocols(D0 000 NCPO OO )O0O000O00O0OLCPOOOODOO
gbodgbbboogubboooouoboooboboobuooooobbobobn
gooouvibcoooooooobooboboooLecpoOnoonOOO 420000NCP
gobdboobdogoooobboooooobooo ipbobooobbobbo
0 ”The PPP Internet Progocol Control Protocol”[? (D000 IPCPO OO )0 0000
I[PCPOO IPOOOO0ODOODO0OIPOOODODODDODOODOOOOOODOO
OoboooooogpPPOOOO0OO0OOOOOLCPOOODOOOODOLCPOODOOO
O000000000000000”The PPP Authentication Protocols”[?] 0 00000
gooboboooNCcPODODOOO0DOOOODDOODDODDODDOO ifldepd
ifipep 0 ifipep 0000000 000000000000

if xes(ISDNOOOODO)

ifxes X210 OOODOOOOOOODOOOOOOOODOOOOOOOXx21000
Oobo0ooooooooo DTE-DCE0OUOOOO0ODODLOOOOODOOobOOo0noonog
goboboobobbuoooooooobbbobbboobbboXx2igbooan
gbobobobooogogobbbobbboooobobbobobbobbobboogn

!Internet Engineering Task Force
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PO RTA
RCR
LListen C Closed Closing
str
TO
AO/SCR
RCN/TO str
TO scn
Req-Sent | p Ack-Revd| RCR Good Reqf
RCR sca
scn TO/scr  RCN
1 ser
RC
C
Good Req5¢® Ack-Sent| RCA Opend str
RCR RTR
scr sta
Events Actions
RCR - Receive-Configure-Request scr Send Configure-Request
RCA - Receive-Configure-Ack sca Send Configure-Ack
RCN - Receive-Configure-Nak or Reject scn Send Configure-Nak
RTR - Receive-Terminate-Req or Reject
RTA - Receive-Terminate-Ack str Send Terminate-Req
AO - Active-Open sta Sent Terminate-Ack
PO - Passive-Open
C - Close
TO - Timeout

042 LCPOOOOO
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gbooooogd
X21000000obooobooboboobbobbIs4903000000 1hpin 0 OO
0000000000000 00 X27?]00009.6Kbps 00O OO0 X.26[72]000
O0o0booboboboooboobooooooobobobooboboooooDo IS 4903
goooooo T,Roooooboooo clooboboobobbooooooT,RO
obhoooooobooobobogoooob syNcooboouoooooobooooo
gobgouogogbbuoooobbdod 43,0 440000

if lapb 0 if ui(00O00000000)

if lapb 0 0X.250 0000 O Link Access Procedure Balanced (0 000 LAPBO O
OO000000000o0o000LAPBOOOOOOOO0OO0O0O0O0O0O0CO0OO0O0O0O0A0
O0obo0oooooooooooo 4500000000000 b000b0O0b0O0000O0
oooOooooOOoobOOob0oOoobOO0oOoooO0bOb0oOoooboOoooooOoobooboOoOooon
ooLns,vdoooooooboooobooolgoooooboooooobooooobooonon
Oo0000o000o0oobooooooooooogoobooboooooooooooon
Oo0o000ooooooooooooooooooooOObobboboOoooOoOoo0o sooo
OOobocotooooooboooooooobobooobooobOOobOob 128000000
OoO0sO0000oooobooooooooooooooooboooooovuooon
Oo0b0ooooooooooboooorcsboooooooboooooonooooonon
Cyclic Redundancy Check O O 0O 0O O

LAPBOUOOOOOODOOO 450000LAPBO DTE-DCEOOUOOOOOOOOO
T.90[?]0 DTE-DTE0O0O LAPBOODOOODO0OO0D0O0O0OO0O0OOOOODCED LAPBO
0000000 LAPBOOOOODCED LAPBOOOOOOOOO T.9000OOOO
DTEOO LAPBOOOOOOOOOCOOOOOOOOOOOODOOOOOOODOO
O0o0o0ooooooooobboooon DTE-DCE, DTE-DTEODOOOO0OO0O0OODOO
oooogo

ifuwid 000 LAPBOOOOOOOOOOOOO0O0O0O0O0O0CDOOOO0O0O00000
OooooooooobooooobooObobO0obO0oOooOOoOobOOooOoOobboOooooDoOoooDo
oob0oooooooooooooooobooobooooo

if vic( OO OODDODO0000)

if vjc 0 ”Compressing TCP /IP headers for low-speed serial link” [?](0 O OO O Van
Jacobson Compression method 00 VJCODOOD)00O000D0OO0O0O0O0OODOOVIC
OO0TCp/IPOO0OOO0O00OOOOOOODOOOUOOOOOOUODOOODDODODOOOODOO
0000000 1ByteJOOOOO0DOO0OO0OOO1IByteD0OOOOOO0OOOOO TCP/IP
00000 40Byte 0 O00OO0ODOOODOOOOO 41Byte0 0O OVIJCOO TCP/IPO
gboboboobbdsBytelO0booobbOo0obOooobOoboooboog
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CALLING DTE
FROM DTE FROM DCE
STATE T C R I STATE
No.| NAME 0|1 |ONDFH 0 | 1 [ONDFH NAME |No.
1 READY READY 1
2 CALL REQUEST
SYN PROCEED TO 3
SN SELECT
SYN T
_|_
4  SELECTION
SIGNALS SYN i
IA5 i
+ +
5 DTE WAITING SoN
SN DCE WAITING 6A
As CALL 7
m PROGRESS SIGNALS
SN DCE WAITING 6A
As DCE 7
PROVIDED INFORMATION
_|_
TN DCE WAITING 6A
SYN
SYN
CONNECTION 11
IN PROGRESS
READY 12
FOR DATA
13 DATA
TRANSFER | D DATA 13
TRANSFER
A A
T T
A A
Time

043 X210000000000000000000
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CLEARING DTE
FROM DTE FROM DCE
STATE T C R I STATE
No.| NAME 0|1 |ONDFH 0 | 1 [ONDFH NAME |No.
13 DATA D D DATA 13
TRANSFER |} A TRANSFER
T T
A A
16 DTE CLEAR
REQUEST
DCE CLEAR 17
CONFIRMATION
DCE READY 21
1 READY READY 1

Time
044 X210 0000000000 DO0O0DOOOOno

0000000000000 TCp/IPOODOOODOOOOOOOOOODOODOOOOO
goooo

if slip 0 tty slip(COOOOOO)

if slip 0 BSD UNIX OO Ottyslip 0 SunOS 4 O O ”Nonstandard for transmission of
IP datagrams over serial line: SLIP”(0 000 SLIPO O O0)00000O000OOOOO
OOSLIpPOO00OD0O0OO0OOCO0OO0OO0OO0O0O0OO0O0OO0DOOOOOODOOOOOOOOOOOOn
0000000000000 0000000o00o0o0ooooooooDoooooDO
OOooo0oooooogn 0xe0,0xded 0xdb+0xde,0xdb+0xddD OO0 OO OOOO O
O0DO000000 ixe0ODOODODOOODODO

if pppa O tty pppa(0000000)

if pppa BSD UNIX OO Otty pppald SunOS 400 PPPOOUOODOOODODOOO
00000 HbLCOODOOODOOOOOoooobooobooooo
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O 45 LAPBOOOOOOO

SABM

\

UA

o =

1(0,0)

I(1,2)
oTiT2 3 4[5 6]7 S e

0 Byte 01111110000 O00O) RR3

1 Byte 0000 o

2 Byte 00000 T

3 Byte »//

! g
N-3 Byte SABM: Set Asynchronous Balanced Mode
N-2 Byte FCS UA: Unnumbered Acknowledge
RR: Receive Ready
N-1 Byte DISC: Disconnect
N Byte 01111110(0 00 00) I(x,y): Data (x: Sequence y: Acknowledgment)

O 45 LAPBOOUODOOODOO
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046 00000obobooboboboboon

o|1]2[3]4]5]6]7

0 Byte 01111110000 0o

1 Byte

! oon

N-3 Byte

N-2 Byte FCS

N-1 Byte

N Byte 01111110000 0o
N.OO0O0Od

oo oog

mono-sync J OO0 O0O0O SYNCOOUOOOOODOOOODODOOOOOOOODOODOO
O00Obi-syncO0 ODODOOO SYNCOOUODODODODODODOOUOOOUOUOODOoooboooo
OO0 bi-syneUUOOOOOOO IBMOOOODODODOODOOOODOODODO SYNCODOO
oooooboobooooo INoUTODOOOOoLOoobobooboobboobooooo o
O00D00O0 bi-syneOOODODOODOODO SYNCOOODOOODODOODODODODOO
O0Oo0gd bi-syncO0 OO X2100O00O0OODOOOOODOOOODO0OOODOODODOO
guooogooboggd

U0 Omono-sync bi-syncOOO0 OO0 0O000O0O0OOO0OO0OO0OOO0O0OOOOOOO
gboboooobbbobuooooobobboboobooboboobbooobog
obooboouooodo LApPBOODOOOODOOODOODLOODODOOOOOOLOD
gogobooboooobbobbbbd46ebbboobobuooogn o11111100 0
gbbuodgboobbdoodgb g sbbuooobbboob obbbbooobobb
gbooob b-syncO000 000000 0O0OOOODOOOODODLDODOODOOODDOO
gooobbbbuooboobobboboboooooobobboooobbbobobobon
gboooobobon

ififd0 if ntd (00000000000 DOOCOOODOO)

itild0000000o0oooooooooooooboooooo0bitntd000OOonog
gbobdooobbboooobbboooboboboo

ififld0 00 0000000000000 booooooobbDoobDodobonog
goboobbobbbooboboobboooobobobbooooaooboobn
gboobooboboooobobboouooooboobooobobooooobbboboon
gobbogoobodgobobbdoobooobooboooooobobboobn
fd0 0000000000000 00b0b00o00uooooobDobooooooDO ifd
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goboooboobbobboboobo0fddboboboboboob UNIXODODOooo
gogobbbobuogoogoboobobuoboobbaobobboobobbbbbougo
gbobogbboouogobobooobobb

ifntdJ00000000000000O00000000000O00O0O00O0O0O0O0 ntd

googobobuotboggooubobboodoooooobobbooooobobon
gbooobogbuoooboobobbbbooboobboobobboboboboboboob
gbbbbuooooooobbuooboobboodoooobobbbboooan
gboogbdogogbobbboooobbooboooooboobbobbooboon
guotoduguoooboubuooooooobobbuooooooboouobuonobooon
gbdboooobogobboooooobboboooooobbbbobooo
gbobobobbbdouotuogbooobuoodooobooboobobobooobon
OOo0oooooooobbOooboooob rCSOobbooooboboobooboooo
OrcSOobgbboooobooogbooobooooobobooobDoobobnoon
gbooobobooboobbooouooboooooogoobbobooooooagaoon
gbobobbbbooobuobobuoboooobobobboooboobbboooogo
OOooooooobooboooobooobboboooobooooobob0 ndoOO
goboboboboogooboodoobbboodooboooboooooooon
gbogbobbbooobobooobooobboouobboooooooobouoooga
gboboobobbooodobobuooobboo

4.5 ISDNUOOUOOOODOOOOOO

gooogoood

ISODNOOOoooooooooooboooobooooboooobooouoo IsbND O
OooboooooobooobooboboooboboobooIsSbNODbOOoOoooooboooooboooo
ObooooboboobbOobobboooobbbobobuobboboOooOobouonbO ISDN
gobooobogo IsbNObooboooooobboboboboobboobboo
O00o0o00oobOooboo X2100000000 ISbNOODoooooooooo g
OO00000000b000000 RS23200 RS4220000000000 4600 M0
gobbboboooooooooob 4700dno

RS232C 000000000 20Kbps UDOODOOOODOODORS42300 300Kbps OO
O0O000oO0o0ob00o470000000000 RS23200000000 RS423000
goobobooobboooobobobobobobobbOoob Rre232c0bOboboOooDO
guRrsS22Cc0b00ouoobooobuougbuoooobobobobooooooog
gbboogobbbobogoobobuogoo
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_ Communication
- Board
HOST f RS422 | Terminal
| RS422 Adapter
_Converter
HOST RS232 RS422| Terminal
RS232 RS422 | Adapter

143

(O<- - Bus Terminater

ISDN BUS

DSU

——— NTT

046 ISDNOODOOODOOOODOOOODOOOOOOO

047 ISDNOOOOOOODOODOODOOOOODOODOOD

ooo Sun Sparc Station I Sun3/60 Sun3/160 | OMRON LUNA
ooooo - - Sun MCP GPX Board
oooooo RS232C-RS422 RS232C-RS422 - RS232C-RS422
godoooooon NH-5101-1 Aterm 112 ISPTC ISPTC
ISDN OO INS 64 INS 64 INS 64 INS 64
Oooo 1 B channel 1 B channel 2 B channels 1 B channel
good 64K bps 64K bps 64K bps 64K bps
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048 ISDNOOOOOOODOOOODOOOOODOODOOn

ogooo 1 2 3 4
if duc if duc
OoO0ooo if_xcs if xcs

ggoobog |bobodb (obodobdg (jgobbod
gooo 1. bODoboogdgobobbobodoodn
gogood 2 0ObOodoodobobbodoodn
ugdgod 3. ouubbbuooobobbodo
gdod 4 O0Oooboboooobbodoo

guooooogad

ISbNOOO0obOOoooooooboobbuoobobobobbooboooooobon
gboobobuoooogooobbbuooobbbobubbooboboobobogon
gbobbuboodabogbbbooobobbbobuoobobbbboooan
goobbobooobbooboooooobbooboooooobbobboooo
ggooobobbboboooobobbbobobobdobbobooognooobod
gubogggoob44800dgug4ggugnoooogb1guogbbouonoooo
gbobbbooodgbdoboobbbbuoodobbboodoo

0000000000000 (00000 64KbpsOD )0 OO0 O0DOODOOOODODO
gboogdbuogooooobagobobuooooboobobobboobobooooon
gogbougboobbgdoooooobooboobobbboboooobboobobo
gboboobubobobbbbooouoboobuooooooobobbobboooo
gboboogbobbouooobboobooboobobbooobobobbobbbb
gobobooboooogoobobotboobobuoboooobobbobobooboo
Oobbodoodboobooboboddlappbooogoboobooooon
gobodbbobobooobbbobobuoobbboooboobbooboogo

Ubobooobbooboodd point-te-point O 0D O OOOOOOOOOOOO
gbobbooobdboobobbobbbbboooboooouooobobbobao
goobobobuoboooooobobobobobbobobboobbobobbooooann
oboooobooboobbobbbo0doouobbobbobOoobOoddd point-to-point
gbobouoguoogoogbooboboooogbbobbooooobbbboooon
O000000oboooboboobOobOdOpoint-to-point 0 OO DO OOOO XSP O
pPPOOODOO0OOOOODUODDOODDOD point-to-pointJ DO UOOOUOOOODODO
gobboboooobbooggo

oobobdobooboboodbobbobobooobooobbbobooboo IsbNOO O
OOobooOobobooobooooobooboobDoooobobobooooooooonn iflapb
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if duc

if xsp

if xcs

gbooogod

RS232

HOST Modem H——— NTT

RS232

U4 0000000000O000DO00O00DOO0ODOOODOOD0

goodbobobooobobooboiflapp00 000000 oooooooogoon
gbhobooboooobboobbooobOooboobooIspbNOobbooonoono
iflapp00 00 00000DOOOO0OO0O0ODOCOOOOOODOOOODOOOODOOO
gbodbubuoobooboouodooooooobbobobuoobooboboo
goboobbgboboboboboogbuobobobobobobbbooobooooaa
gbooobobbboooboooobboobuoboobbobuobdn point-to-point
OooobooboboboopPPPO XSPOUODODOOOODOOOOOOODOOOODODO
OobobooboooooooIsbNODOOODOODOODbOOOOOoOoDbO0bLO0DOO
gooboobbobbdbbobooobbobboboboobbbobbbbooogo
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062 04200000000000
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ftpO0 0 0O000OODOO 7.4KB/s
ping 0 00O RTT 30ms

0 6.3: 64Kbps O ISDNO OO OODOOOOODOOODOOO

0000 (Byte) 102 150 500 1000 1500 2000
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HEN 0.000210 | 0.000582 | 0.000680 | 0.000280 | 0.000550 | 0.000360
00000000000 000000000000000000OUOOOoOO (s)
0000 (Byte) 102 150 500 1000 1500 2000
HEN 0.010943 | 0.020858 | 0.065490 | 0.140000 | 0.168490 | 0.198904
00 0.000344 | 0.000980 | 0.000534 | 0.000458 | 0.000434 | 0.000540
000000000000 0O000O000O0O000OD00OOoULoOOOO (s)
0000 (Byte) 102 150 500 1000 1500 2000
uo 0.755878 | 0.818284 | 0.867008 | 0.978274 | 1.052631 | 1.137280
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00000000000 0O0O0OODOO00O0DOUODOODoOoO (s)
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O 6.4 UUCP-TOOODOODOOODOODODOO

gooood

goooboo

000000 (Bytes)

Feb 25 00:20:21

Feb 25 00:22:00

11248

Feb 25 01:20:03

Feb 25 01:21:42

7482

Feb 25 02:20:02

Feb 25 02:21:42

7075

Feb 25 03:20:05

Feb 25 03:21:44

43714

Feb 25 04:20:03

Feb 25 04:21:42

30104

Feb 25 05:20:03

Feb 25 05:21:42

7832

Feb 25 06:20:02

Feb 25 06:21:41

0

Feb 25 07:20:02

Feb 25 07:23:21

101674

Feb 25 08:20:02

Feb 25 08:21:42

8234

Feb 25 08:50:03

Feb 25 08:51:43

0

Feb 25 09:20:02

Feb 25 09:21:42

29858

Feb 25 09:50:03

Feb 25 09:51:43

0

Feb 25 10:20:03

Feb 25 10:21:42

7596

Feb 25 10:50:02

Feb 25 10:51:42

0

Feb 25 11:20:03

Feb 25 11:22:32

1453199

Feb 25 11:50:03

Feb 25 11:51:43

5292

Feb 25 12:20:02

Feb 25 12:24:12

1076613

Feb 25 12:50:04

Feb 25 12:51:44

381530

Feb 25 13:20:02

Feb 25 13:24:12

908857

Feb 25 13:50:03

Feb 25 13:51:43

599200

Feb 25 14:20:02

Feb 25 14:21:42

7462

Feb 25 14:50:03

Feb 25 14:51:43

0

Feb 25 15:20:02

Feb 25 15:20:52

0

Feb 25 15:50:03

Feb 25 15:51:42

15032

Feb 25 16:20:02

Feb 25 16:21:42

7743

Feb 25 16:50:03

Feb 25 16:51:43

0

Feb 25 17:20:20

Feb 25 17:22:00

27741

Feb 25 17:50:03

Feb 25 17:51:43

2319

Feb 25 18:20:02

Feb 25 18:21:42

12035

Feb 25 18:50:03

Feb 25 18:51:43

680230

Feb 25 19:20:02

Feb 25 19:21:41

28824

Feb 25 19:50:20

Feb 25 19:52:00

7100

Feb 25 20:20:02

Feb 25 20:23:22
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Feb 25 20:50:03

Feb 25 20:51:42

0

Feb 25 21:20:02

Feb 25 21:21:41
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Feb 25 22:20:02

Feb 25 22:22:32
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Feb 25 23:20:03

Feb 25 23:21:42

52363
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O 6.5 UUCP-TOOOODDOOOOOOODOODOO

00 (0)[oe61]06.2
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10/200 150 | 0.287 | 0.174
10/300 100 | 0.309 | 0.170

goobooboogoboooobbobbn
gogobobooooobood

afulafsls
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00000640 100/1800 000000000000 0O0ODOODOODOOOO 38000
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gogobobobooboogbe2dbbo0bObbbObD10DbOO0OsMBOOODOOO
000 20/1000000000000 10/1000000000000000O 6.40
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OO0 Internet OO UO0O0ODODO0O0O0O0O0O0O0OOOD0OO0 Internet JO0DOO0OOOO
gooboboo wibEboooooooooooboboobboobbobobooobo
gbbooooboogbobbobuooboououoooooobbbboooogo
goggobbobbbdodooboobuououoooodobbobbbbbooobboboo
goobboooobbboobboboooobobbuooooboboon

120 270000000 WIDEQO OO4OOooooobooooooe4bbbbbOoO
gboboouogboooobodbobbbobbobobob NNTPOODOODD
OOONNTPOOOODOOOOODOODOODOODODOOOOO0OO00bOO0o0ooobooooon
goobobobobbgbobobbbooobbboobbooobbod NNTPODOOO
gobbobbbooguououodot 1,200000ooobbbobobbdggaoo
oboogobobbboobuooobooobob 43MByteD DO OOOOO
OO0 33.6MByteU DD UODODOOOOOOOODOODOO 64KbpsD ODOODOODOOOO
gddooooobbbuoooobouogbogdaNNTPODODDOODOOOLDOODOOn
obhobooobogboobobobobobboaNNTPOODOODDODODOODOOOOD
gogobbbooobbouoobboboobbooogogbobobbbobbbon

O000uodd NNTPOOOODDOODOODOOOODODOOOOOOODLODODOD
gboouodooooooobobbboooobobuobboooboboboobbo
gbbooooobuooboooo0ONNTPODOOOOOOO LANODODDDOOD
ooooooovuvucp-TOOODOODODODODOOOODOODODODODOOO
gbbobbbobboboooooooo

odoobouooooooboob oo

UoboobooobuoobobbbiboDb Intermet 00000 O0O0OOO0OOOO
gbobboooouooobobbbbouooooobboouoboooobbobbod
gbodboboboogoobbuoooobboooboboboboooobbooooon

gobbobobobiboogobuoooooooobbbobobboobooooboon
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gbbobooobobooboooob

gbodddodooooooobbobobooboooboboobobobbobobbd

gbobboboboooooboobobooooooboboobooooo1obogon
gbobobbuoooooubbbouuobooboobbuoouooobbobuoooan
gbbboobboologobouoododbuooobbsbuodoboooooboan
gobodgbooboobobuoogooobboobbboooosobbobogonbod
gooboogbbobuoogobboobobobdobbbogoboubbobogoog 1000
gbobbobooobogbobuoboobooobbbuoooobobbbooougo
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O00: BSD UNIXOOOOOOOOOOO

File: /usr/include/sys/file.h

struct fileops {

int
int
int
int

} socketops =

(xfo_rw) O);

(¥fo_ioctl) ();
(*fo_select)();
(*fo_close) ();

File: /usr/include/sys/socket.h

struct socket {

short so_type; /*
short  so_options; /*
short  so_linger; /*
short so_state; /*
caddr_t so_pcb; /*
struct protosw *so_proto; /%
struct socket *so_head; /*
struct socket *so0_q0; /*
short so_q0len; /*
struct socket *so_q; /*
short  so_qglen; /*
short so_qlimit; /*
struct sockbuf so_rcv, so_snd;
short so_timeo; /*
u_short so_error; /*
short  so_oobmark; /*
short SO_PETP; /*

s

File: /usr/include/sys/protosw.h

struct protosw {
short  pr_type; /*
short pr_family; /*

179

{ soo_rw, soo_ioctl, soo_select, soo_close };

generic type, see socket.h */
from socket call, see socket.h */
time to linger while closing */
internal state flags SS_*, below */
protocol control block */

protocol handle */

back pointer to accept socket */
queue of partial connections */
partials on so_q0 */

queue of incoming connections */
number of connections on so_q */

max number queued connections */

connection timeout */
error affecting connection */
chars to oob mark */

pgrp for signals */

socket type used for */
protocol family */
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}s

short
short
int
int
int
int
int
int
int
int

int

1991 00O WIDE OO0

pr_protocol;
pr_flags;
(xpr_input) ();
(*pr_output) () ;
(xpr_ctlinput) ();
(*pr_ctloutput) );
(xpr_usrreq) () ;
(*pr_init) O;
(xpr_fasttimo) ();
(*pr_slowtimo) ();
(xpr_drain) () ;

File: /usr/include/net/if.h

struct ifnet {

+s

char
short
short
short
short
int
struct
struct
int
int
int
int
int
int
int
int
int
int

struct

*1f_name;
if_unit;

if_mtu;

if_flags;
if_timer;
1f_metric;

ifaddr *if_addrlist;
ifqueue if_snd;
(*if_init) () ;
(*if_output) ();
(*if_ioctl) ();
(*¥if_reset)();
(*if _watchdog) ();
1f_ipackets;
if_ierrors;
1f_opackets;
1f_oerrors;
1f_collisions;

ifnet *if_next;

File: /usr/include/sys/mbuf.h
struct mbuf {

struct mbuf *m_next;

protocol number */

see below */

input to protocol (from below) */
output to protocol (from above) */
control input (from below) */
control output (from above) */
user request: see list below */
initialization hook */

fast timeout (200ms) */

slow timeout (500ms) */

flush any excess space possible */

¢ ¢ )

e.g. ‘‘en’’ or ‘‘lo’’ x/

sub-unit for lower level driver */

name,

maximum transmission unit */
up/down, broadcast, etc. */

time ’til if_watchdog called */
routing metric (external only) */
linked 1list of addresses per if */
output queue */

init routine */

output routine */

ioctl routine */

bus reset routine */

timer routine */

packets received on interface */
input errors on interface */
packets sent on interface */
output errors on interface */

collisions on csma interfaces */

/* next buffer in chain */
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u_long m_off;
short m_len;
short m_type;
u_char m_dat[MLEN];

struct mbuf *m_act;
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/%
/*
/*
/*
/%

offset of data */

amount of data in this mbuf */
mbuf type (0 == free) */

data storage */

link in higher-level mbuf list */
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