3.7 Arpanet Control Algorithms
Jim Herman
Bolt, Beranek and Newman
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3.8 Internet Management and Control

Jack Haverty
Bolt, Beranek and Newman
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ROUTING

o MIN HOP (GGP)

e SOURCE ROUTING

e “DUMB" GATEWAYS (FIXED ROUTING)
e VARIOUS UP/DOWN PROTOCOLS

FLOW_CONTROL

e TCP LEVEL (H - H CONTROL ONLY)
o DOES NOT CONTROL DG FLOWS -

CONGESTION CONTROL

e SOURCE QUENCH

e RATE CONTROL ONLY, DOES NOT INTERACT
WITH ROUTING

£Z?



(ep]
I

ROUTING =» SPF
e DELAY-BASED
e MULTIPLE TOPOLOGY SUPPORT
- TYPE OF SERVICE
- RESTRICTED ROUTING

CONGESTION CONTROL
'« MODEL AFTER ARPANET
e AFFECT ROUTING AND FLOW CONTROL

FLOW CONTROL
e INTRODUCT STATE INFO

GW <GW INFO (ON ENTRY, SELECT EXIT W)

HOST INTERFACE ENHANCED TO SUPPLY FLOW INFO

G INTERACTIONS
e NOW GGP AND IP
o CHANGE TO CONTROL PROTOCOL AND DATA PROTOCOL
o CONTROL PROTOCOL
‘- ROUTING, RESOURCE MGMT, FAIRNESS
e DATA PROTOCOL
- ALLOWS AGGREGATION, INTRA_NET REPACKETIZATION, ETC.
o EGP

/2.8




1) FIGURE OUT WHAT YOU ARE BUILDING

2) BE PARANOID

3) EXPECT CHANGES EVERYWHERE

/2.9



3.9 Wideband Satellite Network
Gil Falk
Bolt, Beranek and Newman
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A COMPARISON OF SATNET AND WIDEBAND NETWORK MECHANISHMS

SATNET WIDEBAND
NETWORK
SLTELLITE INTELSAT IV-A WESTAR
(C-BAND) (C-BAND)
ANTERNNA SIZE 30 M 5 M
IDENTICAL STATIONS YES YES

TESTED WITH UET
11 DB DISADVANTAGE

S - S S S G e e A R S S S S T S S G e S e e S S S e e S e S S S e e S e e -

CHARNEL RATE (MAX) 64 KBPS 3.088 MBPS
128 KBPS (FUTURE)

T - e S G S P S G e g P e T g e (e e S G - —— -

CHANNEL SYMBOL RATES 32 KSYM/SEC 1544 KSYM/SEC
772 KSYM/SEC

386 KSYM/SEC
193 KSYM/SEC

- G S e e G R e S T G R S e S s e S S S e D e S e -

MODULATION TYPES ' BPSk,lQPSK BPSK, QPSK

FEC RATES 172, 1 /2, 3/4, 7/8, 1

HOST ACCESS VDH VDH (FRAMING ONLY)
HDH (FUTURE) 1822

HOST/SATNET PROTOCOL HAP

————— " — - - Y R S s T S e B S S S e B e B S S - = =

CURRENT CONTROLLER H316 PLURIBUS
IMPLEMENTATION c/30

——— s e S g e S S e S T B S S G S S S T b S e B o S S ————
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SATNET WIDEBAND
NETWORK
FRLNME LENGTH 317 M8 21.2 M3
20.3 KBIT 64 KBIT
FRAME SUBSTRUCTURE INFORMATION LEADER
CONTROL: STREAM
SETUP
DATAGRAM
CONTROL
PCDA OPTIONS FPODA FPODA
CrPoDA CPODA
SUPERFRAME HELLO FRAME EVERY NONE

4 PODA FRAMES

-._..__.._—_.._.__.---.-___.._———..___._....._._—-.-......_,_.________-—.___-..-__—--.-...—-.-___-....-.-_...-

MESSAGE TYPES DATAGRAM DATAGRAM
STREAM STREAM
BURST STRUCTURE 1 MESSAGE AT AGGREGATED MESSAGES
SINGLE PRIORITY AT DIFFERENT PRIORIT.E
MAXIMUM LENGTH 2 KBITS/4 KBITS 16 KBITS/32 KBITS
(MESSAGE/BURST)
SCHEDULING UNIT 16 BITS 1 CHANNEL SYMBOL
/137



A COVPARISON OF SATNET AND WIDEBAKD NETWORK MECHANISMS (CCHTINUED)

SATNET WIDEBAND

NETWORK
BASIS FOR URGENCY PRIORITY
HAKDLING MESSAGES
EASIS FOR ORPERING URGFNCY PRIORITY
RESERVATION TRANSMISSIONS
BASIS FOR SCHEDULING URGENCY FIFO
RECEIVED RESERVATIONS
RECOVERY FROM LOSS OF COMPUTATIONALLY ADDITION OF
DATAGRAM SYNC INTENSIVE OFFSET ONLY
MULTIFRAME BURST NO DATAGRAMS
FRAGMENTATION
RESERVATION  CONTROL BURST CONTROI. BURST
TRANSMISSSION GR PIGGYBACKED OR PIGGYBACKED
STREAM RATES ARBITRARY EVERY 1,2,4, OR 8
SUPPORTED : FRAMES
STREAMS SHARED BY YES NO
MULTIPLE SITES?
STREAM SCHEDULING INTERMIXED WITH SEPARATE SUBFRANE

DATAGRAMS USING
PSEUDO RESERVATIONS

e e e e e e o e e e e e e e o e e e o e e e e e o o e e e e e e e e e e e e e e e e e e e o o

b o



SATNET WIDEBAND
NETWORK
~DDRES3ING LOGICAL LOGICAL
STATLC GROUP DYNAMIC GROUP
UNCODED BIT ERROR PERFORMANCE 10%%¥_6 10%¥%_3
AT MAX CHANNEL RATE
ERROER CONTROL CRC FEC
ARQ (OPTIONAL) CRC

_._—._—.-.-—-_-——-._-....-.-.-._.--....._———-.—-—-___—...__....-.__———-p-.--.__—.__—._.._——-—__--.n..-_—-._-—-.

OPTIONALLY PASS ON ;
OR DISCARD MESSAGES YES YES
CONTAINING ERRORS

-.-___—-__-.—-—.-_.-—_——-_—--.----—_—-.-—_.--————_—.,..—_-__—-—...—_-_——_-_.---—.._—__—_-....-_—..

n——-..-.—_...—_—-——_——._-....._-...._-.._—_._-.—-___...————...-.-..-..-_———-—.._.._-__—-.-a-—-——__-u...-__—--.

END-TO-END LIMITED NO
FLOW CONTROL C A,

___.....__-..___..._.._..._.....-____._..__._..____.._...__.__....._.....-..._..._...._-_..._...._.__.....-__........_____._.__..,

i3 7



3.10 Packet Satellite Network
Dale McNeill
Bolt, Beranek and Newman
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PFOOA - PRIORITY ORIENTED DEMAND
ASSIGNMENT

Aﬂmww&mm
Flexibility for Channel Allocation:
@ Arbitrary Number of Stations Can Shere Channel
@ High Availsbility Achieved Through Use of Distributed
Control Techniques
© Dstagram and Stream Service Provided

/f6




FODA DATAGRAM SERVICE

® Hessages Sent as Individual Packets

© Per Pachet Ressrvation

@ Distributed Control Results in Two - Hop Service
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Hello — Heilo
sub PODA PODA PODA PODA sub
lFramo ' Frame I Frame ! Frame l Frame ’ Frame l

I 41ms j+— 317 ms —>f+— 317n«.s——>{-4—317ms—-+<—317ms—=—{

l_" 1-31 880 'l
. /Informmon C>

I ‘Subframe Subframe

fe——276ms :{: 41 ms—-h-]

— PODA FRAME —

SATNET Frame Structure
Figure 2
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