Networking

Ethernet
TCP/IP
Rational Networking
hardware
installation
commands
programming

Delta: new features

future plans and possibilities



Al A B AS R T —— — — —

Coaxial Cable Segment

<+ (500 M max)
Transceiver Cable Coaxial Cable + stk
50 M max ,,[ yd"i esblt
go sk B — — — - 5“_0_
Station —™ Transceiver & Connection
to Coaxial Cable
(100 max per segment)

a¢.+?v~e)fc.ue4"-c.( (ns porer - e.(u"fﬁ\c% d(‘:wv\w.d'u\\
Figure 7-1a: Minimal Configuration

, EL ’ Segment 1
- —J | L 2

Repeater

- = — 1 — -
Segment 2 T L,-’ T

Figure 7-1b: A Typical Medium-scale Configuration

60 2



ETHERNET SPECIFICATION: Physical Layer
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Ethernet Packet

target Ethernet address

source Ethernet address
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ARP: Address Resolution Protocol

0\,\1*3_ Dlaradk ceddron Stored - vavat frnd Erhunot adired,

Internet Address: 89.0.0.1 89.0.0.2 89.0.0.3 4 byter
Ethernet Address: g 0.4.5.0.1 8.0.4.3.2.9 8.0.4.3.0.4 G byt
active connect
to 89.0.0.2
Arp Table Arp Table Arp Table
A A
Ethernet: from 8.0.4.5.0.1
’ to everybody our:aug
Arp: Query: where is 89.0.0.2 ?




ARP: Address Resolution Protocol

Internet Address: 89.0.0.1 89.0.0.2 89.0.0.3
Ethernet Address: 8.0.4.5.0.1 8.0.4.3.2.9 8.0.4.3.0.4
active connect
to 89.0.0.2
I am 89.0.0.2 I'm not 89.0.0.2
no Mfws&A_
Arp Table Arp Table Arp Table
89.0.0.2 =>
8.0.4.3.2.9
—
Ethernet: from 8.0.4.3.2.9
to 8.0.4.5.0.1

Arp: Response: 89.0.0.2 is at
8.0.4.3.2.9




ARP: Address Resolution Protocol

Internet Address: 89.0.0.1 89.0.0.2 89.0.0.3
Ethernet Address: 8.0.4.5.0.1 8.0.4.3.2.9 8.0.4.3.0.4
active connect
to 89.0.0.2
Arp Table Arp Table Arp Table
189.0.0.2 =»>
i infervet "““‘l“’”j“?“ 8.0.4.3.2.9
Rigep clear ARP ek Lew ~igg i)
WM Pumpi ssm Bineed
oWk and yefeied A

Ethernet: from 8.0.4.5.0.1
> to 8.0.4.3.2.9

IP: from 89.0.0.1
to 89.0.0.2

TCP: Connect etc...




ARP Packet

target Ethernet address

source Ethernet address

ARP header

opcode: 1=query, 2 = response

source Ethernet address

source Internet address

target Ethernet address
=y F
kmtac_t i MBFonmbe -

target Internet address




TCP/IP Packet

target Ethernet address

source Ethernet address

IP header
P\JT‘BLo-L rn {Teld = TcP/TP

source Internet address

target Internet address

source socket

target socket

TCP header

12
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Configuring A Rational Machine

Standard Files

| Tools.Networking.Exos_8010_3_Sd
code for Ethernet controller

Net-Specific Files

I Machine.Transport Name Map
names and addresses of all machines

I Machine.Tcp_lp_Name_Server (optional)
address of name server

| Machine.Transport_Routes (optional)
addresses of gateways

et (/7
€7F/\‘M ‘Z\J‘_A 4
Gp-(a-Fiooa-67-AC

Machine-Specific Files el doted nstakie
. Q‘ varr (@ Y cach by b
I Machine.Tcp_Ip_Host_Id SRz e 2

Internet address of this machine L
. . Machine
to prevent mistakes, append cluster_id fuwr mth o
! Machine.Ethernet_Host_Id (optional)
Ethernet address of this machine
to prevent mistakes, append cluster_id

M.D/‘p‘;"(eu “act

i;h}w/; wl'(/ ‘IL/'l C/ % - W()\./C_ /‘ ¢ :;i" O’L’L‘ S
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Starting the Network

IMachine.lnitialize_Network

—h
.

Tcp_Ip_Boot
2. Ftp_Server.Start
3. start Archive server presavve sbject shuchire

4. start customer's servers...

The Telnet server starts automatically.



Commands

! Commands.Ftp

! Commands.Telnet



Programming

Ftp Telnet Telnet_Server
File_Transfer Telnet_Protocol
Transport
[ N
Taosrep 1\ W] \ T |
T/

Packages Fip and Telnet are in ICommands.
All others are in !Tools.Networking.



Sockets & Connections:
Open

O00| 1000

DO 1 OOE

Soultat (ki o budd a commection



Sockets and Connections:

Passive Connect

2
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Sockets and Connections:

Active Connect

| passive
-1 connect

0O,

O
®

Ethernet header <4
IP header
TCP: from Z to X
Connect
~two pwamm agree un seckut T TS Uh
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Sockets and Connections:

Connection Accepted

Ethernet header

IP header

TCP: from X to Z
Connect Accepted

Srmet e
\T“‘MMJ/



Sockets and Connections:

Transmit

5

{ Transmit
={ "hello!"

A - r -1::_E;-;:;:EE;E;E;E;E‘E‘:‘.:'1 T
(_) N

—§» | Ethernet header —_—
IP header

TCP: from X to Z
data
hello!
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Sockets and Connections

%\O ()
ofclRIolofo

(9



Sockets and Connections:
Restrictions

OO o)ofo

A connection is identified by the sockets at its ends.
No two connections may have the same sockets at
both ends. In other words, no two connections may
have the same value for the 4-tuple

(local host, local socket, remote host, remote socket)

20



Sockets and Connections:

Restrictions
passive
connect
i | passive
-} connect

O
OJOXC

Two programs may not passive connect
on the same socket at the same time.

The second program to attempt this will
be returned status => Socket_In_Use.



Assigned Sockets

.2 ign DoD

0.20 FTP data

0.21 FTP control

0.23 Telnet

0.42 Internet name server

1.0 .. 1.2 ign Rational

1.0 Archive.Copy (HJL)

1.3 Host/Target Debugger (NCE)
1.9 Print Queue Server (JMK) .
1.10 Inter-R1000 Mail (DHB)

see JMK for new socket assighments

2.0 .. 255.255 for temporary use



Standard Servers

FTP

. Telnet
passive | |
connect | .

O
O &) 3

| passive
1 connect

23



Telnet Ports

\&

Nt

ports ‘ 1 '

16

17 | 18

afped oA

.-+ 224 |225] ... [ 255

Port_Manager

Telnet Server

Transport
Connections

(X~

RS-232

ports !

J

.\

V A NN 4 \

16

C

17 18

JUJ

V4
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Datagram Protocols

- lower overhead, but no guaranteed delivery

« appropriate for single-exchange protocols

UDP/IP

Transport.Open (Network => "UDP/IP",
Local Socket => <a TCP socket>,...
Transport.Connect {(Remote Host => <an Internet address>,
Remote Socket => <a TCP socket>, ..
Transport.Transmit (Data => <a datagram>, ...

Ethernet

Transport.Open (Network => "Ethernet",
Local Socket => <receive packet type>,...
Transport.Connect (Remote Host => <an Ethernet address>,

Remote Socket => <transmit packet type>,..

Transport .Transmit (Data => <a datagram>,...

passive connect returns immediately (no effect)

Transport.Remote_Host & Remote_Socket may be used
to obtain information about last datagram received

maximum datagram size is 1006 bytes: longer datagrams
are truncated.



UDP/IP Packet

target Ethernet address

source Ethernet address

IP header
?\o'fbco-{ Ip fetd = unep/If

source Internet address

target Internet address

source socket

target socket

length

checksum

12

N NDNNMDN &
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84.1.16.3

Name Server

Name Resolution

84.2.14.8

84.5.11.4

('lfred" ;

Transport_Name
.Host to_Host_Id

-] Tcp_Ip_Name_Server

84.1.16.3

Transport_Na

e_Map

TCP/IP

84.5.11.4 fred

where

is fred?

Internet Name Server Protocol:

DoD IEN 116

2%



84.1.16.3

Name Server

Name Resolution

84.2.14.8

84.5.11.4

Transport_Name
.Host to_Host_Id

("fred”);

J
Tcp_Ip_Name]Server
84.1.16.3

Transport_Nagpe_Map

TCP/IP 84.5.114 fred

fred

is 84.5.11.4

28




84.1.16.3

Name Resolution

84.2.14.8

84.5.11.4

Transport_Name
.Host _to_Host_Id
("fred”);

Tcp_Ip_Name_Server
84.1.16.3

Transport_Name_Map

Name Server

TCP/IP 84.5.11.4 fred

| don't know fred.




84.1.16.3

Name Resolution

84.2.14.8

84.5.11.4

Transport Name
.Host _to_Host_Id
("fred”);

Name Server

Tcp_Ip|Name_Server
84.1.16}3

Transpqgrt Name_Map

TCP/IP  84.5.11 .4) fred

20




Troubleshooting

- Who can connect to whom?

sl Contreller (’“W\~7'NW\) f

Can you connect to yourself?
bt net net

- Network.Show

. P
Are the servers connecting? . . yeA, sowc w0
QVL} At ot ?
- Console error messages

, Ereelo DMWBQ Mttt v Shaoo i
(E—YG.\ cedd See N oz com o

e/t
Ao =
(orracted Uia el (23)



Troubleshooting Hardware

R1000

ctrir

« controller
Tcp_lp_Test.Auto

« transceiver cable
Tep_Ip_Test.Fcc (with loopback) oo cute ¢hn lop e
loopback pin 3 to 5; 10 to 12 ke

- transceiver and coaxial cable i
Tcp_Ip_Test.Fcc (with transceiver) . i & b
negative test: remove coax terminators

ComwLt T O ey ko ne amd ot /J.Jdlmﬂ
oM

31.1



Examining Transport Connections

job

219
236
237
241

S

[GINGNE)

ICommands.Network.Show

TCP/IP
TCP/IP
TCP/IP
TCP/IP
TCP/IP
TCP/1IP
TCP/IP
TCP/IP

¥ I"%Cﬂ/

[E
b/ 2R

OO OooNO K =

remote host

connecting
connecting
connecting
89.1.0.236
connecting
89.2.4.255
89.2.8.255
89.1.0.236

socket

89.0
38.11
2.65

[),A.“\/V"- Sz

lepin T
T"I“’“ + ﬁ

Telet /977:1 '
env end

322



Uses of Networking

Target
Builder

Mail

FTP

o~ 7

Archive Queue
.Copy .Print
RPC

Transport

332



Delta: new features

Permanently Elaborated (for speed)
Increased Capacity

48 Transport.Connection_lds (not 32)

32 Telnet Ports 224..255 (not 240..255)
Product Authorization
Internet Routing (gateways)

RPC Access Control o o
fush umger coveet T‘&e.d-»“(?« G ocient o MmAS M b

24



Product Authorization

!Implementation.Product_Authorization.Show_Registration

Product Authorization Notes
Ftp 116A15C...
Rpc 14EB3F...
Tcp/Ip 118284A...
Telnet 13BRCEAQS...

25
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Gateways and Routing

Internet: 89.0.0.1 89.0.0.6 82.9.0.5 82.1.8.3
Ethernet: 8.0.4.5.0.1 8.1.6.0.0.2 8.1.6.0.0.4 8.0.4.1.0.5
active connect
to 82.1.8.3
Route Table Route Table
89.0.0.6 82 82.9.0.5 89
o —
is+ Gateway Gateway
A A
\ 4 \ 4

Ethernet: from 8.0.4.5.0.1
to 8.1.6.0.0.2

IP: from 89.0.0.1
to 82.1.8.3

Ethernet: from 8.1.6.0.0.4
to 8.0.4.1.0.5

etc...

IP: from 89.0.0.1
to 82.1.8.3

etc...

36



Examining the Routing Table

!Commands.Transport_Route.Show

27 . dww  (copbuk addrwh

gfwv\ maddng om et 39 a;j\ fo\hr“u_l\c
Route Destination Network
127 127 Ip
89.4.1.255 88 Ip pe oice
88. 64 B l . 18 89 IP O W, aetwerk ~ U\fov{)“ b-((’—‘c’ﬂuvd

catlows Same Rowtiny Table onm

botho 3 rdwea + 5_‘,1!.1‘”7/
.4, 255 37

’ ‘7‘6\19(‘(_, s
ard serihad B cdt -

cCan  haw aal ¥ Yle 09944\& - otk thew /ofm/)p/e Cosne frg
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Network Numbers

net local address
7 s 2 brd
1 byt 357{‘&
network local address
1 vt 1l bt
2 by't‘:“ 2 oy tes
m network local
20 bits Rpits
3 byt 1 byees

Each Ethernet should be asssigned a unique network number.

For more detailed information, see DoD RFC 960 (assigned
numbers) and RFC 791 (IP).

3%



RPC and Access Control

Client

RPC

Transport

Transport

Service

Ethernet header

IP header

TCP header

RPC request
procedure
version
username *
password *

parameters...

Username and password are new in Delta.
The server job sets its identity using this
information.




AX25

FTP

RPC

Transport

TCP/IP AX25

O

Ethernet

RS-232 (asynchronous)
YT, 8 + bi »'DLL

F——3 Xlzg en,-f-gr.c\

® >

pro con

cheaper slower (9600 bps)
point-to-point
non-standard

HO



AX25 Packet

DLE STX
level 2 (frame) header

level 3 (packet) header

checksum

all



FUTURE POSSIBILITIES

New Transport Protocols

Transport

TCP/IP AX25

T ctdiee P(‘b""b el
Ofen Syotema Confanrm > MAY
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