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Address Learning. The r emot e br i dge gr adual l y l ear ns t he addr es s es of al l

s t at i ons on t he l ocal and r emot e networ ks . On t he FDDI i nt er f ace , t he

s our ce addr es s ( I EEE48- bi t f ormat ) of al l pas s i ng FDDI packet s ar e s t or ed

i n t he Addr es s Tabl e . When FDDI packet s ar e r emoved f r omSMDS mes -

s ages f r omt he SMDS i nt er f ace , t he s our ce addr es s of t he r emot e FDDI

s t at i on i s s t or ed i n t he Addr es s Tabl e , al ong wi t h t he as s oc i at ed r emot e

br i dge addr es s ( E164) .

Forwardi ng and Fi lter i ng. The des t i nat i on addr es s of al l packet s on t he

FDDI r i ng ar e compar ed agai ns t t he Addr es s Tabl e . Onl y packet s whos e

des t i nat i on i s not known t o r es i de on t he l ocal FDDI r i ng ar e f orwar ded

t o t he Hos t or t o SMDS. I f t he FDDI des t i nat i on addr es s i s i n t he Ad-

dr es s Tabl e , t he packet i s f orwar ded t o t he s i ngl e , known r emot e br i dge .

Ot herwi s e i t i s mul t i cas t ed t o al l ot her r emot e br i dges i n t hi s br i dge gr oup.

A.2 Multiple Spanning Tree

The mul t i pl e s panni ng t r ee al gor i t hmwoul d onl y be di �er ent when det ermi ni ng

t he t opol ogy.

Each Bay Bridge \decl ar es " i t s e l f as t he l ocal r oot . Thi s i s done by br oadcas t i ng

BPDUs on t he l ocal FDDI r i ng wi t h a br i dge i dent i �er wi t h a val ue guar ant eed

t o be l ower t han t he br i dge i dent i �er s of al l ot her l ocal br i dges on t he t r ee . ( `0'

woul d be an obvi ous choi ce) . BPDUs ar e not f orwar ded or t r ansmi t t ed over t he

SMDS networ k. Thi s i s s een by s ome as an advant age of t he mul t i pl e t r ee , as

t he SMDS t r a�c ( and hence t he us er cos t ) woul d be r educed. However , i t i s

ar guabl e t hat t he BPDU t r a�c woul d be ext r emel y l owand woul d cont r i but e

negl i gi bl e ext r a cos t t o t he SMDS s er vi ce .

I f a l ocal t r ee has two r emot e br i dges at t ached, as i n �gur e 2, bo t h br i dges may

become r oot s . Thi s i s becaus e t he l ocal t r ee woul d s pl i t i nt o two t r ees , each

connect ed t o t he ot her vi a SMDS. The s pl i t woul d be det ermi ned by t he l ocal

br i dges |each l ocal br i dge wi l l choos e t he c l os es t ( or l owes t cos t ) r oot and not

f orwar d packet s t o t he ot her . Hence, l oops and packet dupl i cat i on i s avoi ded.

The \s pl i t " poi nt between t he two t r ees may be moved by changi ng t he cos t

count t r ansmi t t ed by t he r oot s . Thi s coul d be us ed by t he networ k manager f or

l oad- bal anci ng.
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r amet er s , s uch as br i dge gr oup addr es s es , may be s et l ocal l y by t he net -

wor k manager .

Runni ng FDDI SMT The Hos t r uns s t andar d FDDI s t at i on management

s of t war e .

Moni t or i ng and St at i s t i cs Gat her i ng The Hos t moni t or s t he per f ormance

of each boar d col l ect i ng i nf ormat i on on: t he t r a�c on each networ k, packet

er r or s , addr es s conver s i on hi t r at i o et c . Thi s i nf ormat i on wi l l be pr es ent ed

t o t he us er and t o networ k manager vi a t he l ocal networ k management

agent .

Runni ng Network Management The Hos t wi l l al s o r un SNMP networ k

management code t o al l owr emot e moni t or i ng of t he br i dge .

A Spanning Tree Topology

Two di �er ent s panni ng t r ee t opol ogi es wi l l be i nves t i gat ed and i mpl ement ed on

The Ba y Br i d g e :

1. A s i ngl e s panni ng t r ee over t he whol e networ k, and

2. Mul t i pl e di s j oi nt s panni ng t r ees wi t h each r emot e br i dge as t he r oot of

t he l ocal t r ee .

Once a t opol ogy has been det ermi ned, bot h al gor i t hms oper at e al mos t i dent i -

cal l y. Bot h met hods ar e s ummar i s ed bel owand ar e des cr i bed mor e f ul l y i n [ 6] .

A.1 SingleSpanningTree

The Si ngl e Spanni ng Tr ee al gor i t hmper f orms 3 bas i c f unct i ons :

Negot i at e t he Topol ogy. The Bay Br i dge exchanges BPDUs wi t h al l s t at i ons

and l ocal br i dges on t he l ocal FDDI r i ng and wi t h ot her r emot e br i dges .

Ar oot woul d be chos en bas ed on t he Br i dge I dent i �er i n exact l y t he s ame

way as i n a s t andar d s panni ng t r ee . Topol ogy l oops and packet dupl i cat i on

woul d be avoi ded i n an i dent i cal way t o t hat des cr i bed i n t he I EEE802. 1d

St andar d.
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2. 3. 1 Addr es s Fi l t er i ng

As ment i oned i n s ect i on 2. 2, t he Br i dge Boar d mus t copy t o t he hos t or SMDS

i nt er f ace al l packet s f r omt he r i ng wi t h a des t i nat i on addr es s t hat i s no t i n t he

Addr es s Tabl e . To per f orm t hi s f unct i on, t he FDDI MAC copi es a l l packet s

f r omt he r i ng. The Pr ot ocol Conver t er t hen deci des whet her t he packet s houl d

be f orwar ded or �l t er ed.

2. 3. 2 Br i dged Packet St r i ppi ng

I t i s t he r es pons i bi l i t y of al l s t at i ons on an FDDI r i ng t o r emove t hei r packet s

f r om t he r i ng. For a normal FDDI i nt er f ace , t hi s i s s t r ai ght f orwar d |the

i nt er f ace s t r i ps al l packet s wi t h a s our ce addr es s t hat mat ches i t s own.

Thi s i s mor e di �cul t f or a br i dge , as each packet t r ansmi t t ed ont o t he r i ng by

t he br i dge wi l l have a di �er ent s our ce addr es s .

Ther e have been a number of s ol ut i ons pr opos ed t o t hi s pr obl em; t he mos t pop-

ul ar s ol ut i on i s t o us e MY VOIDSt r i ppi ng. The cur r ent AMDFDDI Sol ut i on

does not al l owMYVOIDSt r i ppi ng t o be i mpl ement ed; s o as an i nt er i ms ol u-

t i on we us e a t echni que known as Sour ce Addr es s Tabl e Mat chi ng. The s our ce

addr es s of each packet t r ansmi t t ed ont o t he FDDI r i ng i s s t or ed i n l ocal as s oc i a-

t i ve memor y (MUSI CSemi conduct or s 64x1k LANCAM) . Each i ncomi ng packet

i s mat ched agai ns t t he addr es s es i n t he CAM. I f a mat ch i s f ound, t he packet i s

r emoved f r omt he r i ng. Thi s t echni que has t he advant age t hat no ext r a VOI D

f r ames ar e t r ansmi t t ed, at t he expens e of ext r a compl exi t y. The t echni que wi l l

f ai l i f mor e t han 1024 packet s ar e t r ansmi t t ed by t he br i dge each packet t o a

di �er ent des t i nat i on dur i ng one t oken hol d t i me (THT) . For our demons t r at i on

networ k, t hi s i s not pos s i bl e .

2.4 Host and Host Interface

The Hos t ( Sun SPARC I I wi t h SBUS backpl ane) act s pr i mar i l y as a moni t or

and manager ; i t i s no t i nvol ved i n pr oces s i ng dat a packet s between t he two

networ ks .

The Hos t wi l l be wi l l be r es pons i bl e f or :

I ni t i al i s i ng t he br i dge Thi s i nvol ves r es et t i ng car ds and devi ce dr i ver s , i ni -

t i al i s i ng s t at i s t i cs count er s and al l ocat i ng addr es s es . Us er - de�nabl e pa-
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of 50ns enabl i ng over 100, 000 packet s per s econd t o be pr oces s ed. Dur i ng t he

pr oces s i ng of a packet , t he conver t er wi l l s ear ch f or pat t er ns i n t he pr ot ocol head-

er s ( e . g. MACheader s , LLC, SNAP, I P et c . ) and cons ul t l ocal addr es s t abl es

t o make r out i ng dec i s i ons . When a deci s i on has been made, t he packet maybe

f orwar ded t o a number of di �er ent out put channel s . Thes e channel s maybe con-

nect ed t o anot her networ k i nt er f ace ( per haps at di �er ent pr i or i t y l eve l s ) , hos t

bu�er s f or i ncomi ng dat a packet s or f or t he l oggi ng of per f ormance s t at i s t i cs

or cal l - l oggi ng dat a by t he Pr ot ocol Conver t er t hat ar e pas s ed ont o t he hos t .

Addr es s conver s i on, checks umcal cul at i on and encaps ul at i on/decaps ul at i on i s

al s o car r i ed out by t he Pr ot ocol Conver t er as t he dat a s t r eams t hr ough.

Learni ng, Forwardi ng and Fi l t er i ng

The Br i dge Boar d gr adual l y l e a r ns t he addr es s es of al l s t at i ons on t he l ocal

and r emot e networ ks . On t he FDDI i nt er f ace , t he s our ce addr es s ( I EEE 48- bi t

f ormat ) of al l pas s i ng FDDI packet s ar e s t or ed i n t he Addr es s Tabl e . When

FDDI packet s ar e decaps ul at ed f r omSMDS mes s ages f r omt he SMDS I nt er f ace ,

t he s our ce addr es s of t he r emot e FDDI s t at i on i s s t or ed i n t he addr es s t abl e ,

al ong wi t h t he as s oc i at ed r emot e br i dge addr es s ( E164) .

For f o r wa r d i ng a nd �l t e r i ng , t he des t i nat i on addr es s of al l packet s on t he FDDI

r i ng ar e compar ed agai ns t t he Addr es s Tabl e . I f t hey ar e not i n t he t abl e , t hey

ar e copi ed f r omt he r i ng. I f t he FDDI des t i nat i on addr es s i s i n t he Addr es s

Tabl e , t he packet i s f orwar ded t o t he s i ngl e , known r emot e br i dge . Ot herwi s e

i t i s mul t i cas t ed t o a l l r emot e br i dges i n t hi s br i dge gr oup.

FDDI packet s wi t h gr oup addr es s es maybe s e l ect i ve l y mul t i cas t ed or �l t er ed.

A s t at i c ent r y i n t he Addr es s Tabl e det ermi nes whet her t he mul t i cas t addr es s

s houl d be f orwar ded or �l t er ed. I n t he abs ence of an ent r y i n t he t abl e , t he

packet wi l l be f orwar ded.

FDDI packet s decaps ul at ed f r omi ncomi ng SMDS mes s ages ar e checked agai ns t

t he Addr es s Tabl e t o check t hat t hey ar e des t i ned f or a s t at i on on t he l ocal

FDDI r i ng.

2.3 FDDI Board

The FDDI boar d wi l l us e t he AMDFDDI Super net chi ps et t o cont r ol acces s t o

t he FDDI r i ng and t o bu�er packet s between t he FDDI MACand t he Br i dge

Boar d.

Apar t f r omt he normal FDDI MACoper at i on and packet bu�er i ng, t he FDDI

boar d mus t per f ormt he f ol l owi ng f unct i ons :
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CELL DATA CRCMIDCSNTYPE

53 bytes

44 bytes10 bits4 bits2 bits

LENGTH

6 bits 10 bits

Cell Sequence Number Message Identifier Cell Payload Length

Fi gur e 7: St r uct ur e of an SMDS Cel l .

t he mes s age does not compl et e , i t wi l l t i meout and wi l l not be del i ver ed. The

mes s age t i meout val ue may be de�ned by t he networ k manager .

Up t o 128 i nt er l eaved SMDS mes s ages ( L3 PDUs ) may be r eas s embl ed at t he

s ame t i me up t o a t ot al dat a s i ze of 512 kbyt es . Wi t hi n each mes s age, ce l l s may

be mi s or der ed up t o a maxi mummi s or der i ng of �8 ce l l s . Thi s i s an i mpl emen-

t at i on of t he al gor i t hmdes cr i bed i n [ 9] .

2.2 BridgeBoard

The Br i dge Boar d i s r es pons i bl e f or t he f orwar di ng and �l t er i ng of packet s as

wel l as bui l di ng a cons i s t ent t opol ogy. The t opol ogy wi l l be det ermi ned by

t he di s t r i but ed s panni ng t r ee al gor i t hmr unni ng as a pr oces s on t he l ocal hos t .

Two al t er nat i ve s panni ng t r ee pr ot ocol s wi l l be i mpl ement ed as des cr i bed i n

Appendi x A.

Al l f orwar di ng and �l t er i ng of packet s wi l l be car r i ed out i n har dwar e . The

deci s i on maki ng and header mani pul at i on wi l l be car r i ed out by a Pr ot ocol

Conver t er .

Prot ocol Conver t er

Thi s i s a cus t ombui l t uni t , opt i mi s ed f or f as t conver s i on between networ k pr o-

t ocol s . I t i s pr ogr ammabl e al l owi ng many di �er ent pr ot ocol s t o be handl ed by

t he s ame uni t . Thi s wi l l enabl e t he Pr ot ocol Conver t er t o pr ovi de s i gni �cant

har dwar e as s i s t f or hi gh s peed r out i ng. Fur t hermor e , t he i ns t r uct i on s et us ed

by t he Pr ot ocol Conver t er i s pr ogr ammabl e and r eadi l y upgr aded s houl d new

oper at i ons be r equi r ed.

The pr es ent i mpl ement at i on of t he Pr ot ocol Conver t er r uns on a cl ock cycl e
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Message Size : 250 bytes

BOM

Cell size: 53 bytes

COM

COM

EOM

COM

COM

30 bytes
Information field in cell = 44 bytes

Fi gur e 6: Segment at i on of an SMDS Mes s age.

Lengt h, CSN(Cel l Sequence Number ) and MID(Mes s age I dent i �er ) , �gur e 7.

Cel l - s equence number s ar e mai nt ai ned f or each mes s age, s t ar t i ng at zer o f or t he

BOMcel l .

The ce l l - l engt h �el d wi l l al ways equal 44- byt es , except f or t he EOMcel l . The

SARBoar d cal cul at es t he ce l l - l engt h f or t he EOMcel l .

Reas s embl y

The SAR Boar d accept s al l ce l l s f r om t he SMDS Boar d s ynchr onous t o t he

SMDS l i ne c l ock. I ncomi ng ce l l s ar e r eas s embl ed i nt o SMDS mes s ages bef or e

bei ng handed t o t he Br i dge Boar d.

AMID t abl e i s mai nt ai ned i ndi cat i ng whi ch mes s ages ar e cur r ent l y bei ng r e-

as s embl ed. Cel l s ar r i vi ng wi t h newMIDval ues ar e added t o t he t abl e .

Al l i ncomi ng ce l l s ar e s t or ed i n a ce l l bu�er unt i l a compl et e mes s age i s r ece i ved.

When t he mes s age i s compl et e , t he mes s age i s handed t o t he Br i dge Boar d. I f

Revision: 2.0



Ba y Br i d g e 8

I dent i �er s (MI Ds ) cor r es pondi ng t o mes s ages i n pr ogr es s . The DQDB MAC

mai nt ai ns a t abl e of cur r ent MI Ds and al er t s t he Hos t of except i ons . The MAC

does not check f or cor r ect ce l l or der i ng as t hi s i s handl ed by t he SARBoar d.

The MACchecks t he CRCof al l i ncomi ng ce l l s and hands ce l l s di r ect l y t o t he

SARBoar d f or r eas s embl y, i ndi cat i ng whet her t he ce l l has pas s ed t he CRC.

Out goi ng cel l s :

Cel l s ar e handed t o t he SMDS Boar d by t he SAR Boar d. When t he SAR

Boar d r eques t s a t r ansmi s s i on, t he DQDB MAC wi l l negot i at e f or acces s t o

t he SMDS medi um. When acces s i s gr ant ed, t he SAR Boar d pas s es a ce l l t o

t he SMDS boar d. The CRCchecks umi s cal cul at ed by t he MACand added t o

t he ce l l t r ai l er . The ce l l i s pl aced i n a SONET/DS3 f r ame by t he PLCP and

t r ansmi t t ed ont o t he medi umby t he Phys i cal Layer .

The Ba y Br i d g e wi l l oper at e wi t h ei t her a STS- 3 or DS3 phys i cal l ayer and

PLCP. Thes e wi l l be i nt er changeabl e vi a a daught er boar d t o t he mai n SMDS

Boar d. The cl ock f or t he SMDS Boar d i s der i ved f r omt he Phys i cal Layer .

The PLCP:

For i ncomi ng ce l l s , t he Phys i cal Layer Conver gence Pr ot ocol ( PLCP) i s r es pon-

s i bl e f or accept i ng ce l l s f r omt he DQDB MAC, packi ng t hem i nt o a SONET

STS- 3 or DS3 f r ame s t r uct ur e . The STS- 3 mappi ng i s s hown i n �gur e 4 and

t he DS3 mappi ng i s s hown i n �gur e 5.

For out goi ng ce l l s , t he PLCP pl aces t he ce l l s i nt o t he f r ame s t r uct ur e bef or e

handi ng t he payl oad t o t he Fr amer . The s ys t emwi l l us e t he Bel l cor e Fr amer

f or SONET STS- 3 r at e and t he Tr an Swi t ch Fr amer f or t he DS3 r at e .

The PLCP i s cur r ent l y i mpl ement ed us i ng a number of �ni t e s t at e- machi nes

( FSMs ) i n pr ogr ammabl e l ogi c devi ces . Thi s may be f ur t her i nt egr at ed i n t he

f ut ur e .

2. 1. 2 Segment at i on and Reas s embl y Board

The SAR Boar d oper at es s ynchr onous l y t o t he SMDS l i ne c l ock, s egment i ng

out goi ng mes s ages i nt o ce l l s and r eas s embl i ng i ncomi ng ce l l s i nt o mes s ages .

Segment at i on

When t he Br i dge Boar d has an SMDS mes s age t o t r ansmi t over t he SMDS

networ k i t hands t he mes s age t o t he SAR Boar d. Mes s ages ar e s egment ed

i nt o 44- byt e ce l l s wi t h 9 byt es of header and t r ai l er i nf ormat i on added. As an

exampl e , �gur e 6 s hows howa 250 byt e mes s age i s s egment ed. The SARBoar d

i s r equi r ed t o �l l i n t he f ol l owi ng �el ds of t he ce l l - header and t r ai l er : t he Type,
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53 Octets1111

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

SMDS Cell (L2_PDU)

Framing Octets

Path Overhead Identifier Octets

PLCP Path Overhead Octets

52-56bit
Trailer

125us

Fi gur e 5: Mappi ng of SMDS Cel l s i nt o a DS3 f r ame.
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1

PLCP Path Overhead Octets
125us

260 Octets

9

H4 SMDS Cell

SMDS Cell SMDS Cell

SMDS Cell

SMDS Cell SMDS C

SMDS

Cell

Fi gur e 4: Pr opos ed mappi ng of SMDS Cel l s i nt o a SONET STS- 3 f r ame [ 5] .
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Bridge
Protocol

Network
Mgmt

Bridge
Mgmt SUN 

SPARC
Station

Host
Interface

Packet Buffer

FDDI MAC

FDDI PHY

DQDB
MAC A

DQDB
MAC B

PLCP
      SONET Framer
PHY & Clock Recovery

SBus

Bridge/Router Board

FDDI Interface SMDS STS3 Interface

Protocol
Converter

PCA

Segmentation Reassembly   SAR
Board

  SMDS
Layer 2
  Board

FDDI
Board

Protocol
Converter

PCB

Address
TablesPort A Port B

MUX

MUX

SBus DMA Board

Fi gur e 3: Sys t emAr chi t ect ur e s howi ng mai n f unct i onal bl ocks .
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LOCAL
BRIDGE

FDDI
STATION

REMOTE 
 BRIDGE

BayBridgeBayBridge

SMDS

BayBridgeBayBridge

FDDI
RING

ETHERNET

LOOP

Fi gur e 2: FDDI r i ngs may be connect ed t oget her |even i f l ocal l oops exi s t i n

t he t opol ogy.

2. 1. 1 SMDS Board

The mai n f eat ur es of t he SMDS boar d ar e :

� Oper at es at e i t her DS3 or SONETSTS- 3 l i ne r at e .

� Suppor t s Si ngl e CPE at t achment t o an SMDS networ k.

� Us es DQDBMACchi p devel oped as par t of t hi s pr oj ect [ 8] .

� Pr oces s e s ce l l s2 i n bot h di r ect i ons at t he maxi muml i ne r at e .

The br i dge wi l l communi cat e wi t h t he l ocal exchange us i ng t he s t andar d DS3

or STS- 3 f r ami ng f ormat and s t andar d DQDB cel l s conf ormi ng t o t he I EEE

802. 6 St andar d [ 4] . Fi gur e 4 i l l us t r at es t he f r ami ng f ormat f or SMDS oper at i ng

at SONET STS- 3 and �gur e 5 f or DS3.

I ncomi ng cel l s :

Cel l s r ece i ved f r omt he Phys i cal Layer ar e �r s t r emoved f r omt he SONET or

DS3 f r ame s t r uct ur e by t he Phys i cal Layer Conver gence Pr ot ocol [ 4] ( PLCP) and

handed t o t he MAC. The DQDBMACwi l l accept al l i ncomi ng BOM(Begi nni ng

of Mes s age) ce l l s t hat mat ch any ext er nal MACaddr es s3; or ce l l s wi t h Mes s age

2Inthis project, weuse the term \cell" todescribeanSMDSL2PDU (DQDB DMPDU),
the term\message"todescribeanSMDSL3 PDU(DQDBIMPDU) andthe term\packet"
todescribeanFDDI packet.

3Default numberof external addresses is 1024
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Fi gur e 1: At ypi cal t opol ogy i nt er connect i ng FDDI r i ngs . Each FDDI r i ng may

cont ai n l ocal br i dges conf ormi ng t o t he I EEE 802. 1d St andar d.

and s i mpl e |t he dat apat h cons i s t s s i mpl y of a 32- bi t wi de bus f or t r ansmi t

and r ece i ve and a \t ag- bi t " t o del i mi t packet s . Ther e i s an addi t i onal cont r ol

bus dr i ven f r omt he hos t t o s et up and gat her par amet er s f r omt he s ys t emand

f or i nt er r upt s t o r epor t er r or condi t i ons .

The br i dgi ng pr ot ocol wi l l al l ow an ar bi t r ar y t opol ogy of r emot e br i dges and

FDDI r i ngs . Thi s al l ows two or mor e r emot e br i dges t o connect one l ocal t r ee

of FDDI r i ngs t o t he publ i c networ k f or l oad- bal anci ng or r edundancy. Such a

t opol ogy i s s hown i n �gur e 2.

2 Overvi ew

Fi gur e 3 i s a bl ock di agr amof t he br i dge ar chi t ect ur e . The br i dge cons i s t s of

f our mai n bl ocks : t he Br i dge Boar d, t he SMDS I nt er f ace , t he FDDI I nt er f ace

and t he Hos t I nt er f ace .

2.1 SMDSInterface

The SMDS I nt er f ace wi l l cons i s t of t wo ci r cui t - boar ds : t he SMDS Boar d and

t he Segment at i on and Reas s embl y ( SAR) Boar d.
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1 Objecti ves

Hi gh Throughput . Br i dgi ng over 100, 000 packet s per s econd. Rout i ng i s ex-

pect ed t o appr oach t hi s r at e .

Appl i cat i on. I nt r a- company, i nt er - campus communi cat i on.

SMDS rat es . SONETSTS- 3 155Mbps , DS3 45Mbps .

Expandabl e Addr es s Tabl es . The i nt er nal addr es s t abl es hol d 4096 addr es s

l ookups by def aul t , but may be expanded ar bi t r ar i l y. Si mi l ar l y t he br i dge

may communi cat e wi t h an ar bi t r ar i l y l ar ge number of ot her br i dges .

Fl exi bl e Con�gurat i on. The i nt er f aces between t he Br i dge Boar d and each

networ k car d ar e i dent i cal . The br i dge may be r econ�gur ed as an FDDI -

FDDI br i dge, or ot her networ k car ds may be r eadi l y added t o t he ar chi -

t ect ur e .

Progr ammabl e Prot ocol Conver s i on. Acus t omdes i gned pr ot ocol conver t er

i s us ed t o conver t between di �er ent pr ot ocol s : t hi s i s t he hear t of t he

br i dgi ng/r out i ng f unct i on of t he s ys t em. The conver t er may be r eadi l y

pr ogr ammed t o handl e mul t i pl e MACl ayer s and r out i ng pr ot ocol s .

The ai mof t hi s pr oj ect [ 7] i s t o bui l d a hi gh- t hr oughput encaps ul at i ng r emot e

br i dge/r out er between an FDDI r i ng oper at i ng at 100Mbps and t he publ i c

SMDS networ k oper at i ng at STS- 3 SONET ( 155Mbps ) [ 3] or DS3 ( 45Mbps )

r at e . Wher e pos s i bl e , t he br i dge wi l l compl y wi t h t he pr opos ed I EEE 802. 1g

Remot e Br i dge Dr af t St andar d and t he pr opos al s of t he I EEE 802. 6 Mul t i por t

Br i dge Commi t t ee [ 2, 1] . Al t hough t he s ys t emwi l l s uppor t hi gh s peed har dwar e

r out i ng, t hi s wi l l not be t he s ubj ect of t hi s r epor t and wi l l be des cr i bed i n a

l at er r evi s i on1.

A t ypi cal appl i cat i on and t opol ogy i s s hown i n �gur e 1. FDDI packet s wi l l

be encaps ul at ed i nt o a s i ngl e SMDS mes s age and r out ed t o one or mor e r e-

mot e br i dges . The br i dge wi l l be capabl e of oper at i ng at a s us t ai ned maxi mum

t hr oughput i n exces s of 100kpps . A hos t i nt er f ace wi l l pr ovi de an FDDI and

SMDS i nt er f ace t o a l ocal wor ks t at i on. The wor ks t at i on wi l l al s o r un t he Span-

ni ng Tr ee Br i dge Topol ogy Pr ot ocol , t he Networ k Management agent , t he FDDI

St at i on Management Pr oces s and wi l l enabl e a networ k manager t o s et l ocal and

r emot e addr es s es as wel l as moni t or networ k per f ormance par amet er s .

I t i s i mpor t ant t o not e t hat t he s ys t emdoes no t us e an i nt er nal s har ed bus . Thi s

i s t o r educe t he amount of bus cont ent i on and t o r emove t he need f or a s i ngl e

ver y hi gh s peed bus . I ns t ead, each i nt er f ace t o t he Br i dge Boar d i s i dent i cal

1Formoredetails of theroutingcapabilities of The Bay Bridge pleasecontact the authors.
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FDDI{SMDS Bridge Ar chi te c t ur e

Nick McKeown

Abstract

The Bay Bridge project is implementing a highthroughput bridge/router

capable of bridgingover100kpps betweenFDDI andSMDSas aplatform

for the investigationof very highspeedbridgingandroutinginhardware.

This document describes the architecture of the �rst implementation:

anencapsulating remote bridge betweenanFDDI networkoperating at

100Mbps andanSMDSnetworkoperating at the SONETSTS-3 or DS3

rate. Plug-inreplacement SMDSinterfaces will be built for eachrate.

The architecture is split into four main blocks: the Bridge Board, the

SMDSInterface, the FDDI Interface andtheHost Interface.

Each architectural block is described and the bridging protocol sum-

marised.
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