
TRIPKeepAliveMsg

TRIPNotificationMsg
_errCode : u_int8_t
_errSubCode : u_int8_t
_data : TRIPData

TRIPMsg
_hdr : TRIPHeader

TRIPHeader
_length : u_int16_t
_type : u_int8_t

11 11

TRIPOpenMsg
_version : u_int8_t
_reserved : u_int8_t
_itad : u_int16_t
_tid : TRIPId
_holdTime : u_int16_t
_paramLen : u_int16_t
_paramList : list<TRIPParameter>

TRIPParameter
_type : u_int16_t
_length : u_int16_t

1

1..*

1

1..*

TRIPCapabilityInfo

TRIPCapability
_code : u_int16_t
_length : u_int16_t
_data : TRIPData

1

1..*

1

1..*

TRIPTransCapability

TRIPUpdateMsg
_routeAttrList : list<TRIPRouteAttr>

TRIPRouteAttr
_hdr : TRIPAttrHdr

1

1..*

1

1..* TRIPAttrHdr
_flags : u_int8_t
_type : u_int8_t
_length : u_int16_t

1 11 1

TRIPLinkStateAttrHdr

TRIPPotsNumberTRIPRoutingNumber

TRIPAdvertisePath

TRIPITADPathSeg
_type : u_int8_t
_length : u_int8_t
_itadList : list<u_int16_t>

1

1..*

1

1..*

TRIPNextHopServer
_nextHopItad : u_int16_t
_length : u_int16_t
_data : TRIPData

TRIPRouteCapability

TRIPRouteHdr
_addrFamily : u_int16_t
_addrProto : u_int16_t

1

1..*

1

1..*

TRIPWithdrawnRoutes

TRIPRoutes
_addrHdr : TRIPRouteHdr
_length : u_int16_t
_destAddr : TRIPData

1

1..*

1

1..*

TRIPData
_data : char*
_len : u_int32_t

TRIP core - Implements the TRIP message format, encoding and decoding of 
TRIP messages.
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TRIPStateIdle TRIPStateUnknown

TRIPStateConnect

TRIPStateOPenSent TRIPStateOpenConfirm

TRIPStateEstablished

TRIPStateActive

LSSendOnlySession LSReceiveOnlySession LSSendReceiveSession

TRIPState

Connection

LSPeerSession

1

1

1

1

1

1

1

1

LSSessionManager

1

1..*

1

1..*

LSLocator

1

1

1

1

Implements a SendOnly 
capability.An update 
message received will 
be ignored.

�

Implements a Receive only 
capability.Any request to 
advertise the route will 
be ignored.

�

Implements a Send and receive 
capability on a peer LS 
connection.

Listening for incoming 
connection requests and 
also initiating   
connections to LSs 
given by LS Locator.

Singelton class, LSLocator 
finds out the external LSs 
out there either through 
provisioning or using �

SLP(Service Location 
Protocol) or DNS Serv 
records.

Base call handling the finite state 
machine in regards to the 
connection to peer LSs.A Instance 
is created as part of new 
connection request from external 
LSs or a new connection is 
initiated by the LS.

LSFunctions - PartI - TRIP Finite State Machine.
Work in progress
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TRIPErrorHandler An instance exists in each 
LSPeerSession, which 
impelents the error 
handling mechanism in TRIP 

AutheticationAgentFactory
Singleton factory class, which  
would create a right 
authentication agent based on 
the authetication mechanism 
defined in the TRIP message.

LSFunctions- Part II - Set of objects implementing 
LSPeer sessions, interface to the Decision Proxy,
Msg Validation and Error Handling.

ETRIPAgent

ITRIPAgent

TRIPMsgValidator

Handling update messages 
between External TRIP 
peers

Handling update messages 
between internal LS peers.

Validates the incoming 
UPDATE message for its 
syntax and mandatory 
attributes.
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Informs Timer
Event object when
timer elapses. 
Shared Fifo 
processes Timer �

Events

TripTimerEvent

Contains Timer 
object ref. Event 
is placed on Timer 
Fifo and 
TimerAgent object 
is informed when 
event exits Fifo

Agent handles the 
�

individual requirements
for each type of timer,
creates timer objects 
and sets timer values.
Provides interface to 
timer

TimerAgent

KeepAliveAgent HoldTimeAgent ConnectRetryAgent

TripTimer

RestartAgent
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API used by proxies to get the route information.It 
�

also uses to register/notification mechanism to notify 
proxies if route information changes.(Only with �

file-based route database as proxies may cache the 
route information).With other databases the API would 
talk to the route database directory to query the 
route information in real-time and so don't have to 
support register/notification.

TRIPRouteInterface

Singleton class which 
interfaces with the route 
database to provide route 
information.
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TRIBFileSystem

TRIBAgent is the  
main interface to the
TRIBCaches. The 
Policy and Decision
agents gain access
to the TRIBCache via
TRIBAgent.

Implements the storage 
of route information 
in memory.

Interface to 
save/restore route 
information in flat 
file system.

TRIPITADKey
_itad : u_int16_t
_tripId : TRIPId

1

TRIBDataBase

1

1

1 1

1

1

Singletons:
Each Policy 
and Decision
Agent is run 
from 
DecisionProxy
as required.
Each uses 
TRIBAgent to 
access Caches

DecisionProxyAgent 
receives events 
including Update msg
via a Fifo. Each Update 
msg is processed by
IncomingPolicy and 
Decision Agents.
Periodically the LocTrib 
is processed by 
OutgoingPolicy Agent.

1

TRIPRouteElement
_timeStamp : u_int32_t
_protocol : TRIPAppProto
_nextHopServer : Data
_destination : Data
_cost : float
_load : u_int32_t
_source : TRIPITADKey
_attrList : set< Sptr<TRIPRouteAttr> >
_changed : bool
_withdrawn : bool
_seqNum : u_int32_t

TRIBCache
_routeVector : set <Sptr<TRIPRouteElement> >
_itadKey : TRIPITADKey
_updated : Boolean

1

1..*

1

1..*

TRIBCacheIn
_routeMap : map<TRIPITADKey, TRIBCache > >

1

1..*

1

1..*

TRIBDataHandler

TRIBAgent
_adjTRIB_in : TRIBCacheIn
_locTRIB : TRIBCacheIn
_extTRIB : TRIBCache
_adjTRIB_Out : TRIBCache

1

1..*

1

1..*

1

1..*

1

1..*

DecisionAgent

IncomingPolicyAgent

Aggregator

DecisionProxyAgent
_decFifo : Fifo
_tribAgt : TRIBAgent
_runOutGoingPolicy : bool
runDecision : bool

OutgoingPolicyAgent

AdvertisementAgent

1

1 Created as required
Combines dests to 
reduce data 
in Advertisement
Update msgs

Singleton:
For each Ext
Peer the 
Advert Agent
informs of 
updated rtes
in AdjTribOut

Updates the
AdjTribOut
for each
Ext Peer 
based on 
LocTrib
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API used by proxies to get the route information.It 
�

also uses to register/notification mechanism to notify 
proxies if route information changes.(Only with �

file-based route database as proxies may cache the 
route information).With other databases the API would 
talk to the route database directory to query the 
route information in real-time and so don't have to 
support register/notification.

TRIPRouteInterface

Singleton class which 
interfaces with the route 
database to provide route 
information.
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Trip
Agent

Decision
Proxy

Outgoing
Policy

TRIB
Agent

TRIB
CacheIn

TRIB
Cache

Route 
Record

Util Advert
Agent

Aggregat
or

process(TRIBCache)

toBeAggregated(RouteRec, routeList, dest, multiExit)

getDest() 

aggregate(RouteList, dest, multiExit)

new

processMultiExitDisc(RouteList, RouteRec)

getMultiExit() for all aggregated rtes

setMultiExit(Data)

processNextHop(RouteList, RouteRec)

getNextHop() for all aggregated rtes

setNextHop(Data)

processAdvPath(RouteList, RouteRec)

getAdvPath() for all aggregated rtes

setAdvPath(Data)

processRoutedPath(RouteList, RouteRec)

getRoutedPath() for all aggregated rtes

setRoutedPath(Data)

processAtomicAgg(RouteList, RouteRec)

getAtomicAgg() for all aggregated rtes

setAtomicAgg(Data)

processCommunities(RouteList, RouteRec)

getCommunities() for all aggregated rtes

setCommunities(Data)

setDest(dest)

addRoute(RouteRec) Set the Agg Status 
of aggregated routes to 
AGGED, and new route to
AGG_RES. Add the new 
route to LocTrib

setAggStatus(AGG_RES)

getMultiExitDisc()

setAggStatus(AGGED) for all aggregated rtes

getNextUpdated()

Process in turn
each updated rec 
in LocTrib
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Trip
Agent

�
Decision

Proxy
�

Decision
Agent

�
TRIB
Agent

�
TRIB

CacheIn
TRIB
Cache

Route 
Record

�
Util

	
Route

Selector

process(AdjTRIBIn)


lockforExtTribUpdate()

getListforExtTribUpdateOmit(TribCacheIn)

isInternal(AdjTRIBIn)

If changed AdjTRIBIn is External then lock External
AdjTribIns, Local & ExtTrib and update ExtTrib.

If the AdjTRIBIn 
affected by the Update
msg is Internal then 
need to process Int
AdjTribIns and ExtTrib 
to output LocTrib.

�

If an External or Local
AdjTRIBIn was affected

�

then need to process 



Local and External 
AdjTribIns to output

�

ExtTrib before 
executing the above
process to output 


LOCTrib.
Basically the process
for both is the same.

getNextUpdated(AdjTRIBIn)

setUpdated(false)

getListOfMatchingEntries(RouteRec, searchList)

selectRoute(list)

Continue to process record from
getNextUpdated() until no Updated 
records remain in the AdjTRIBIn.
After completion call the Callback

�

fn to process the Ext TRIB.

getEqualDest(RouteRec, TrIBCache)

withDrawRoute(RouteRec) if withdrawn

replaceRoute(RouteRec) if replaced

addRoute(RouteRec) if new

Back to 
getNextUpdated()

callBackDA(TRIBCache)

getExtTrib()

getLocTrib()

If ExtTrib updated then need to 
inform Internal Peers

callBack2(TRIBCache)

setOutgoingPolicy(true)

setDecision(false)

At this time, go back to Fifo which 
may have another Update Msg or else �

should run the OutgoingPolicy if it is
set to run

If changed AdjTRIBIn is Int/Ext then lock Internal
AdjTribIns, ExtTrib, LocTrib and update LocTrib.

lockforLocTribUpdate()

getListforLocTribUpdateOmit(TribCacheIn)
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Trip
Agent

�
Decision

Proxy
�

Incoming
Policy

�
TRIB
Agent

�
TRIB

CacheIn
TRIB

Cache
Route 
Record

�
Util

	

receiveUpdate(Msg,Itad)

process(Msg, Itad)


getAdjTRIBIn(Itad)

lock(AdjTribIn)

calculatePref(RouteRec)

getMatchingDest(AdjTribIn, RouteRec, newRoute, sameAttrs)

getLessSpecificDest(AdjTRIBIn, RouteRec, newroute, sameAttrs)

getMoreSpecificDest(AdjTRIBIn, RouteRec, newroute, sameAttrs)

withDrawRoute(RouteRec)�

addRoute(RouteRec)

setDecisionOn()

setUpdated()

setUpdated()

setWithDrawn()

callBackIP(Itad, AdjTRIBIn)

CallBack1(Itad, AdjTRIBIn)

insertPref(int)

If Decision is set to
run, it will run now.
Otherwise, get next 

�

msg from Fifo.

getRouterecords(Msg)

The Update Msg contains both
WithDrawn and Added Routes. A 

�

vector of WithDrawn Dests and a �

vector of Added Dests is
created and a RouteRecord 
created representing each Dest 
in turn, until all routes have 
been processed.

�

Call CallBack fn
when all routes
are processed

init policy data
at creation

unlock(AdjTribIn)�
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Trip
Agent

Decision
Proxy

Outgoing
Policy

TRIB
Agent

TRIB
CacheIn

TRIB
Cache

Route 
Record

Util Advert
Agent

Aggregat
or

process()
getLocTrib()

getListofAdjTribOut()

lockLocTrib()

lockAdjTribOut()

process(TribCache)

For each 
AdjTribOut call
the following

policyEnforcer(TribCache, TribCacheIn)

unLockLocTrib()

unLockAdjTribOut()

Need to unlock 
after each 
iteration

unlockLocTrib()

lockLocTrib() Need to lock
before each
iter

setAdvertisingOn()
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LSPeerS
ession

TRIBAge
nt

LocTRIB AdjTRIB
�

Out
�

AdjTRIB
�

In
AdjTRIB

�

Out
�

Extrena
�

lLS
LSSessio
nManager

connect()

capabilites()
new

update(TRIBRoute)�

process(LSID, Route)�

process(LSID, Route)�

routeSelectionAlgo()

decisionProcess()

decisionProcess()
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UA1
4082241234

MS1 RS1 IMS1 IMS2 RS2 MS2 UA2
5102341234

INVITE 5102341234

INVITE 5102341234

Lookup if user in Subscriber DB

if use is not in Subsc. DB, lokuo LOC-TRIB

302 with next hop as IMS1

ACK

INVITE 5102341234

Lookup in EXT-TRIB, found IMS2

INVITE 5102341234

100 Trying

100 Trying

100 Trying

INVITE 5102341234

lookup subsc. DB, found user and MS2 as next contact

302 next contact MS2

ACK

INVITE 5102341234

100 Trying
INVITE

100 Trying

180

180
180

180
180

200
200

200
200

ACK
ACK

ACK
ACK
�
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LSPeerS
ession

TRIPMsgV
alidator

ITRIPAg
ent

Decisio
nProxy

ITRIPAg
ent

NetworkI
nterface

Parse message

validate(TRIPUpdateMsg)�

processMsg(TRIPUpdateMsg)�

registerCallback(cFunction)

checkIfNew(TRIPUpdateMsg)

check newness of the route

if(new) cFuncion(TRIPItadKey, TRIPRouteElement)

UPDATE as part of flooding
 

UPDATE
!

Interaction diagram for an Update message arrives from
an Internal LS, processes and put into a TRIB.
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NetworkI
"

nterface
LSPeerS
ession

TRIPMsgV
alidator

ETRIPAg
#

ent
Decision

$

Process
%

ITRIPAg
ent

UPDATE Msg
&

parse Msg and create TRIPUpdateMsg'

validate(TRIPUpdateMsg)

processMsg(TRIPUpdateMsg)'

processMsg(TRIPUpdateMsg)'

perform route selection'

registerCallback(cFunction)

if(EXT-TRIB updated) cFunction(TRIPItadKey, Ref to ExtTRIB )

Sequence diagram for an Update message received from an
external peer, processed and put into TRIB
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UA
(

4082221111
Marshal Redirect

Server
TRIPApi LS UA

(

5152223333
Internet 

Marshal
)

INVITE 5152223333

100 Trying

180

200

ACK
*

INVITE 5152223333

cache the routes

302

Apply local policies an get the next contact

ACK

getRouteFor(5152223333, SIP)

return list of routes

getRouteFor(5152223333, SIP)

return list of routes for (5152223333, SIP)

INVITE 5152223333

100 Trying

INVITE

100 Trying

180
180

200
200

ACK
ACK

Sequence diagram for a call from UA, which uses RS 
and LSApi to get the nexthop from the TRIB Database.
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