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LOCAL NET REQUIREMERNTS —

SOURCES

e —

wesele- DESKTOP COMPUTER IS INCOMPLETE

hY

ECONOMY OF SCALE ON

SOME SERVICES:
—~— QUALITY PRINTER -

—— CHEAP STORAGE
—— GATEWAY TO P.T.T.
—— SUPER ARRAY PROCESSOR

@ INFORMATION SHARING:

—— ENTERPRISE DATABASE
—— MULTI-AUTHOR REPORTS
—— DECISION CONCURRENCE
—— BUSINESS COMMUNICATIONS
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TYPICAL COMMUNICATION EXAMPLES
-ﬂ-_“-—_.-——___.______-_-—_—-_

-——  ENGINEERS WANT TO USE WP LASER PRINTER
—  MAIL AND MESSAGE EXCHANGE

— OUTPUT OF ADMIN DBMS

ENGINEERING WRITES REPORT
g ¥

PROBUCED BY WP CENTER

—  ADMINISTRATION USES DATA SERVICE VIA P.T.T.

—  ENGINEERING = » W

ETC.



MHY ARE THE NETS DIFFEREN'T ?

m

1. PURCHASER DECISIOMNS

— FIRST PRIGRITY IS COMPUTING APPLICATION
{ADMIN/WP/ENG'G)
— INTERCONNECTION REQUIREMENT IS LESS CLEAR

— HARD T MEASURE VALUE
-~ SECONDARY CONCERN

2, MANUFACTURER DECISICNS

— TECHNOLOGY CROICE NOT CLEAR .

— NON TNTERCONNECT = mewuue- CAPTIVE MARKET

B) AT LEAST A DECADE 0F
coNFUSTON | 4




INCOMPATIBILITIES

AT THREE LEVELS —

@ DIFFERENT MANUFACTURERS HAVE CHOSEN
DIFFERENT LOCAL NET TECHNOLOGY

— ETHERHET — BROADBAND
— RING — PABX

@ FACH MANUFACTURER PROVIDES A COMPLETE
END-TO-END TRANSPORT SERVICE
(FACH DIFFERENT FROM NEXT)

@ INTERPRETATION OF THE DATA IS DIFFERENT
0¥ EACH MACHINE

— CHARACTER CODES
— 32/36 BITS

— BYTE ORDER, BIT ORDER
— PRINTER FORMAT CONTROL



z LAYER MODEL

PACKET, : ' PACKET,
ADDRESS SOURCE
NETWORK NETWORK
DRIVER DRIVER

PHYSICAL WIRE :



3-LAYER MODEL

PACKET, 1 PACKET,

ADDRESS SOURCE
END-TO-END END-TO-END
TRANSPORT TRANSPORT

PACKET, | PACKET,
 ADDRES SOURCE
NETWORK NETWORK
DRIVER _ DRIVER

PHYSICAL WIRE )



3-LAYER MODEL

APPLICATION -
APPLICATION
- PACKET, ’ | PACKET,
ADDRESS I SOURCE
END-TO-END END-TO-END
TRANSPORT TRANSPORT
PACKET, . 1 PACKET,
ADDRESS SOURCE
NETWORK NETHORK
DRIVER DRIVER

PHYSICAL WIRE ?




3-LAYER MODEL

- 180/081

CORRESPONDENCE
APPLICATION
—6,7— APPLICATION
PACKET, PACKET,
ADDRESS . SOURCE
END-TQ-END ' —3 45— END-TG-END
TRANSPORT TRANSPORT
PACKET, PACKET,
ADDRESS | | source
NETWORK 1= NETWORK
DRIVER ‘ - DRIVER

PHYSICAL WIRE ?



3-LAYER MODEL

O

/

FILE TRANSFER )
APPLICATION FILE TRANSFER -
’ APPLICATION
PACKET, & PACKET,
END-TO-END : END-TO-END |
TRANSPORT TRANSPORT
PACKET, PACKET,
ADDRESS SOURCE |

d

NETWORK NETWORK
DRIVER DREVER

PHYSICAL WIRE ¥
_ TELL OTHER END WHAT NAME TO USE FOR THIS FILE

——  READ DISK
—  MAKE UP PACKETS
—  WRITE DISK

—  CHECK INTEGRITY OF RECEIVED FILE
——  COMMIT TRANSACTION |



INTERNET GATEWAYS

S~

APPL. APPL
| A
E} E/E H/E
TRANSPORT TRANSPORT TRANSPORT
NET HET NET NET
DRIYER DRy DRy DRIVER _ -
St B
!
NET A NET B

N

— {EVEL I

(LOCAL MET TECHNOLOGY?

INCOMPATIBILITY IS EASY TO

BRIDGE, INVISIBILY ....

(EVERYTHING ELSE IS HARD)




TYPICAL EXAMPLE:

(1) «

t  HISI
WORD .

PROCESSOR

KIS]
¢

TRATSLATE

ARPA
FILE

TRANSFER

ARPA
E/E
TRANSPORT

ARPA
NET
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XEROX
BITS

WP SYSTEMN
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T0

PRINTER
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1 RANSPORT
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NET NET
DR, DR.

XEROX BITS
PACKAGED IN

J

ARPA PROTOCOLS

RING




.. TG PRINTER
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NET
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RING NET
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FILE
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FILE
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ARPA
E/E
TRANSPORI

XEROX
E/E
TRANSPORT

ETHER
NET
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ETHER NET

XEROX BITS 1IN
'ARPA PROTOCOLS
ON A XEROX NETHORK




PRINTE"

ARPA . XEROX . XEROX XEROX
FILE | FILE | FILE PRINTER
TRANSFER | TRANSFER TRANSFER DRIVER
ARPA | XEROX XEROK
E/E | E/E E/E
! | : .
- TRANSPORTTRANSPORT TRASPORT
ETHER ETHER
HET ~ NET
DRIVER DRIVER
XEROX BITS /4
PACKAGED IN 7 -

XEROX PROTOCOLS



PROGRAMS INVOLVED

1. WORD PROCESSOR

2, HISI =@ XEROX TRANSLATOR
3. ARPA FILE TRAMSFER

4,  XEROX FILE.TRAN#FER

5. ARPA END TO END

6.  XERCX END TO END

7. ARPANET DRIVER

8,  RING NET DRIVER

9,  ETHERNET DRIVER

10.  XERDX PRINTER



PROGRAMS INVOLVED

1,  WORD PROCESSOR

2, HISI -}XERO)‘( TRANSLATOR
3. ARPA FILE TRANSFER

4,  XEROX FtLE_TRAﬁsFER

5. ARPA END TO END

6,  XEROX END TO END

7. ARPANET DRIVER
f——RHHE-HET-BRIVER P
9,  ETHERNET DRIVER

10,  XEROX PRINTER

TC CHANGE LOCAL
NET TECHNOLOGY
IS EASY!



N

Q. WHY  DIFFERENT END TO END TRANSPORT PROTOCOLS ?

A. SUBSTARTIVE UNRESOLVED DIFFERENC:ES_‘.
- — ADDRESS PLAN, STRUCTURE, SIZE
—— PACKET SIZE, .FRAGNENTATION, REASSEMBLY
— FLOW CONTROL, SOURCE QUENCHING, WINDOWS
—CLASS OF SERVICE, DELAY, RELIﬁBILITY} PRIVACY
- ROUTE CONTROL

—FBROR RECOHVERY PROCEDYRES



EXAMPLE OF ARGUMENT

T TTT P T T T
¢ l YHAT I (
B /] FocTioN 4 I
TRAﬁgEORT ACROSS TRAEQEDRT
THIS
NET INTERFACE NET
DRIVER 9 DRIVER
1 RELIABLE (NO CHAMGED RITS) S)
| APPLICATION
2 NO DUPLICATE DATA * NEED NOT
THINK ABOUT
3 FIFO SEQUENCE DATA
COMMUNICATION

4 DELIVERY ACKNOWLEDSEMENT PROBLEMS



TYPICAL APPLICATIOX-FILE

FILE FILE
TRANSFER TRANSFER
L.
E/E £/
DRIVER
DRIVER

\\“-~h“__~*_ CORMUNICATIONS SYSTEM

&AL END-TO-END SYSTEM

TRANSFER




INTER ENTERPRISE GATEWAYS

WHY? |
— COMPANY —COMPANY PURCHASE ORDERS

— WIRE TRANSFERS
— PURCHASE OF DATA BASE INFO

— GENERAL MESSAGE SERVICE

* EXTRA REQUIREMENTS:

— PRIVACY OF ENTERPRISE DATA
— IMPROPER TRANSIT

— CORPORATE IMAGE

— LIABILITY FOR ACTING O MSG

— AUTHENTICITY OF ARRIVING MSG



@ SATEWAY HAS FILTER

ENTERPRISE ENTERPRISE

A B
NETHORK NETWORK
FILTERS TRAFFIC * .
T0 A’s FILTERS TRAFFI
SATISFACTION T0 B's
SATISFACT ION
EXAMPLES

— HOLD FOR HUMAN REVIEY
— COPY INTO A LOG
— ACCEPT OR REFUSE, BASED ON SOURCE/DESTINATION

— FORVARD TO DIFFERENT LOCATION £OP. INSPECTION



@ TRUSTED INTERMEDIARY.

TRUSTED
INTER-
MEDIARY
ENTERPRISE ) ( ENTERPRISE
A . . B
~ PROVIDES
— AUTHENTICATION
— INTRODUCTION

~— BILLING FOR SERVICES RENDERED BY B-»A
orR A-=B





