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1. RSVP Message Definition

Table 1 shows the RSVP messages and message format. By now we does not support the [RFC 2961] RSVP
Refresh Overhead Reduction Extension.

Table 1 RSVP Message and Message Format

Message Type

Message Format

Path

<Common Header>
<Session>
<RSVP_HOP>
<Time Value>
[<Explicit Route>]
<Label Request>
[<Session Attribute>]
[<Notify Request>]
<sender descriptor>

<sender descriptor> ::=
un-diirection
<Sender Template>
<Sender TSpec>
Bi-directional
<Sender Template>
<Sender Tspec>
<Upstream Label>

Resv

<Common Header>
<Session>
<RSVP_HOP>
<Time Value>
[<Resv Confirm>]
[<Scope>]

[<Notify Request>]
<Style>

<flow descriptor list>

<flow descriptor list> ::= <FF flow desc list><SE flow desc>
<FF flow desc list> ::= <Flow spec><filter pec><label>
[<Record Route>]
<SE flow desc > ::= <flow spec><filter spec><label>
[<Record Route>]

PathTear

<Common Header>
<Session>
<RSVP_HOP>
<sender descriptor>

ResvTear

<Common Header>
<Session>

<RSVP HOP>
[<Scope>]

<Style>

<flow descriptor list>

PathErr

<Common header>
<Session>

<Error Spec>
<sender descriptor>

ResvErr

<Common Header>
<Session>
<RSVP_HOP>

<Error Spec>
[<Scope>]

<Style>

<error flow descriptor>

ResvConf

<Common Header>
<Session>

<Error Spec>

<Resv Confirm>
<Style>

<flow descriptor list>

Hello

<Common Header>
<Hello>
[<Restart Cap>]

Notify

<Common Header>
<Error Spec>
<Notify Session List>
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2. RSVP Object Modeling
2.1 SSFNET Protocol Message
In SSFNet, all protocol messages are modeled as ProtocolMessage class. More information can be found in
SSFNet site. But in this document we reverse engineers the ProtocolMessage to show the variables and functions of this
class. Fig. 1 shows the class diagram of the ProtocolMessage Class.

ProtocolMessage
{ from 05

®ProtocolMessagel )

%sizel) : float

%version{ ) @ String

Wfronversion{¥ : String) @ ProtocolMessage
%dropPayload{) : vaid

%dropHeader{) : void

%copyl ) ! ProtocolMessage
%carryPayloadipayload | ProtocolMessage) @ waoid
%payload{ ) ! ProtocolMessage

%previous{ ) | ProtocolMessage

®hytecount] ) © int

%header_bytecount( ) : int

%tobvtes(buf @ bwtel], offset @ int) @ void
%frombytes{buf : bwtell, offset @ int) : void

Fig. 1 ProtocolMessage Class

2.2 RSVP Objects

In order to model RSVP message, it is necessary to know the RSVP format. RSVP message consists of a common
header, followed by a body consisting of a variable number of variable-length, typed Object. Fig. 2 shows the

common header format of RSVP Message.

I} 1 2 3
e e e e +
| ¥ers | Flagsl HMsg Type I RENP Checksum
e e e e +
| Send_TTL | (Reserved) | Re¥P Length I
o ———— o ———— o —————— o —————— +

Fig. 2 Common Header

The Message class models a common header. Fig. 3 shows the Class diagram that contains the member function
and variables. This class contains the RSVP message generation function that creates the messages. To call these
functions freely we model this function static function. So, without instantiation we can call these functions to generate

message.
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Message
&pversion : int=1
EsMso_Tvpe :int
checkSum @ int=10
&Send_TTL:int=0
E5RSVP_Length sint=10
S MSG_TYPE_PATH @ int=1
SEMSG_TYPE_RESY int=2
& MSG_TYPE_PATHERR :int=3
& MSG_TYPE_RESVERR [ int=4
B MSG_TYPE_PATHTEAR int=4
oF MSG_TYPE_RESYTEAR [int=6
oFMSG_TYPE_RESYCOMNF @ int=7

T¥Tiessageipe  Inn
%get MsgType( :int
%set Lengthilen :int ; void
Shytecount : int
Yheader_bytecount : int
“gen_Path_Msg(} cMessage
“gen_Resv_Msgl:} cMessage
“‘gen_F’ath_TD_MsgCl “Messane
“‘gen_Resv_TD_MsgCl “Messane
“gen_F‘ath_Err_Mng CMessane
“gen_Reav_Err_MagCl CMessade
*gen_Cnnﬂrm_Msg(} cMessage

Fig. 3 Message Class

2.2.1 Payload
Basically, Payload consists of variable number of object. To support such capability we introduce the Payload class
that contains the variable number of objects. To accommodate the variable number of objects we use the Vector class.

This class will be carried by the Message class.

Payvload

object_list : Yector = null
total_length @ int =0

%addobjecti{abj : Class_Object) : void
$aetibject() ! Class_Object
®hytecount] ) © int

Fig. 4 Payload class

2.2.2 Object Format
Every RSVP message consists of variable number of variable-length, typed objects. Every object consists of one

or more 32-bit words with a one-word header, with the following format.

1] 1 2 3
et B it B it B +
I Length {bytes) | Class-Num |  C-Type I
et B it B it B +
| |
£ {Object contents) £
| |
et B it B it B +

Fig. 5 Object format
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To model the object format, we introduce the abstract class Class_Object that is parent class of all object classes.
This class contains the length, class-num, and c-type as member variables and it also has some utility functions such as

print_object(). This class also defines the constant variables that indicate class name and class type.

Class_Ohject
&Length int=10

& Class_Mame : int = - 1

&C_Type int= - 1

$CLASS NAME SESSION :int = 1

$CLASS MNAME RSWP HOP :int=3
$CLASS MNAME TIME WALUE :int=5
$CLASS MAME ERROR SPEC :int=6
$CLASS MAME SCOPE - int=7

$CLASS MAME STYLE :int=8

$CLASS MAME FLOWSPEC -int=9
HCLASS MAME FILTER SPEC :int=10
HCLASS MNAME SENDER TEMPLATE - int = 11
$CLASS NAME SENDER TSPEC :int=12
$CLASS NAME ADSPEC @ int=13
SCLASS MNAME POLICY DATA :int=14
$CLASS NAME RESY CONFIRM :int= 15
$CLASS MNAME LABEL - int =16

$CLASS NAME L ABEL REQUEST @ int =19
$CLASS NAME EXPLICIT ROUTE :int = 20
$CLASS MNAME HELLO : int = 22

$CLASS MAME ROUTE RECORD : int = 21
$CLASS MAME SESSION ATTR - int = 207
$CLASS MAME LABEL SET :int= 300
$CLASS MAME MWOTIFY REGQ : int = 301
$CLASS MAME UIPSTREAM LSP - int = 302
SCLASS TYPE OME - int = 1

SCLASS TYPE TWO -int=2

$CLASS TYPE THREE :int = 3

$CLASS TYPE FOUR :int=4

$CLASS TYPE EIGHT :int = &

$CLASS TYPE SEVEN :int=7

®Class_Ohject)
®s0t_Lengthp)
%get_Length)
®print_object))
®get_cnamef
Bet_ctype)
¥z0t_cname()
¥t ctyped

Fig. 6 Class_Object Class

2.2.3 Session Object

Session Object contains IP destination address of destination node, IP protocol id, and generalized destination port
to define a specific session for the other object that flow. This will be shown in every RSVP message. The Session
Object is modeled as Session_Object class. This is also extended to accommodate the LSP tunnel extension that is used

to LSP setup with RSVP signaling.
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Session_Ohject

Gsession id cint =- 1
Edp dest_adde: inr = Comstant INVALID TP ADDEFESS
ch DistF ot :int = Constant [NVALID FORT WALUE
Ehprotocel id int=-1
Sflags - int = -
GesisLSP_Tunnel Session Sboolean =fas
pannellD) cint=-1
wtToanellD :int = -1
L3P TUNNEL IFW4 :int=CLASS TYPE SEVEN
HLSP TUNNEL [FWE :int=CLASS TYPFE FIGHT

WZession Objecti)
‘set_dest_adrltﬂl
Boet_dest_add)
Wset_ProtocollDy)
Woet_ProtocollDN)
Boer tunnellT)
Bset_tunmellD )
*get_extTurme]IDﬂl
Wuet_extTuanellD ()
Saet_flagsi)
Wset_flass()
:sgzt_dsﬂ:‘ o)
t_dstP ost)
Peet id))
BisTonne]Sessiond)
BroSteing)

Fig. 7 Session_Object Class

2.2.4 RSVP_HOP Object
RSVP_HOP object carries the IP address of the RSVP-capable node that sent this message and a local outgoing
interface handle (LIH). This object is referred as a PHOP(previous hop) object for downstream message or as a

NHOP(next hop) object for upstream message.

Hop_ Ohject
op_address cint=10
IH walie :mt =0
ap id sint=-1

WHop O bject)
Yrer_hop_adds)
Boer hop_addy)
; et LIH{

et LIH
Bzer_id() i

Fig. 8 Hop_Object class

2.2.5 TIME_VALUES Object
This object contains the value for the refresh period R used by the creator of the message. This information

required in every Path and Resv message.
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Time_Walue_Cibject
{ERefresh_period : doubls =0

%Time_Value_Ohbject()
Wset_timeW aluaf)
Woet_timeValua()
WroSteing)

Fig. 9 Time_Value_Object Class

2.2.6 STYLE Object
This object defines the reservation style plus style-specific information that is in FLOWSPEC or FILTER SPEC
object and it is required in every Resv message. The RSVP defines four reservation styles, but only three styles, WF, FF,

and SE are defined for signaling purpose.

Style_Ohject
SETYLE CONS WF :int = 01l
TYLE COMS FF : int = Ox04
TYLE COMNS SE: int = Ox13
sv_style :int

WSyl Objecth
Wset_resw_stylal)
Vot resw_stylel)
WroSteing)

Fig. 10 Sytle_Object Class

2.2.7 TSpec Object
Because FLOWSPEC and SENDER_TSPEC object has the same information we models it with TSpec Object.

Two objects define the QoS parameters delivered to the sender such as token bucket size and token bucket rate, etc.

T8pec. Ohject
%token_bucket_rate double = 0.0
%token_hucket_size tdouble=0.0
I%peak_data_rate s double =00
h %isGS tboolean = false
%rate yint

lack term :int
%bw_encnding cdouble=10.0

‘Flmﬂpec:_ﬂhject{hk_rate s double, bk size : double)
il *set_TukBuk_rate{hk_rate s double) ; woid
Qget_Tu::1{]3~uk_rate{]| : double

" %et_TDkBuk_sizeﬁk_size : double) :woid
~get_Tu:ukEn.J.k_siznal{]l : double

‘isGuaranteedSrv{} : boolean

%rint_nhjecﬂ} : Biring

Qget_‘k:wv_er‘u:u:nu:ling{]l douhle
1'set_‘t:uw_enu:u:u:ling('}:uw_enu:u:u:ling : double) : swoid

Fig. 11 TSpec_Object class

2.2.8 Sender Object
Since two objects, Filter Specification and Sender Template, contain similar parameters we models these object as
one class, Sender Object.. This object presents a subset of session data packets that should receive the desired QoS

(specified by a FLOWSPEC object), in a Resv message and contains a sender IP address.

NIST 10
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Sender Ohject
wo_pott :int = Constant INVALID PORT WALUE
voadde: int = Constant INVALID TP ADDEESS
pidiint=-1
SP TUMNEL IFW4 :int= CLASS TYPE SEVEH
SLSP TUNNEL IPW6 :int = CLASS TYPE FIGHT

Esnd obj id; e =1

WZender_ Object()
Gset_spciddef
Woat s fdde)
Wset_secFort)
Woet_secPost])
Yoot LEP_IDN
Yger LEP_ID0)
Yot id])
BroSteing)
Bclone))

Fig. 12 Sender_Object Class

2.2.9 ERROR_SPEC Object

This object specifies an error in a PathErr, ResvErr, or a confirmation in a ResvConf message.

Error_Spec_Ohject

%ermr_node_ip_addr vint=0
Eilags : int
rrov_code | int
rror_walue ; int
SERR FLAG TNPLACE : int=0x01
SERR. FLAG NOTQUILTY ! int=0x02
SERR CODE CONFIRMATION :int = 0=00
SERR CODE ADMIN CTRL FAILURE :int =0x01
SERR CODE POLICY OTRL FAILURE :int=0x02
SERR CODE NG PATH INFO RESY MSG :int=0x03
SERR CODE NGO SENDER INFO RESY MSG : int=0x04
ERRE CODE CONFLICTING RESERY STYLE:int=0x05
oERR CODE UNENOWEN BRESY STYLE :int=0x08
SERR CODE CONFLICTING DEST PORTS . int=0x07
&ERE. CODE COWFLICTING SENDEER PORTS:int=0x08
SERR CODE SERVICE PREEMPTED :int=0x12
SERR CODE UNEMNOWN OBJ CLASS:int=0x13
SERR CODE UNEMNOWN OBEJ CTYPE:int=0xl4
SERR CODE TRAFFIC CTRL ERROR :int=0xZl
SERR CODE ROUTING PROELEM :int=0x24
SERE CODE MNOTIFY ERROR :int=0x25

“Erru:ur_Spec_Object{erru:ur_node_addr vint, flag int, err codeint, err_walue | int)
"set_er"rI\JudeIFAddr(ip_iaddr vint) s void

oot errlodel PAddr() ; int

"set_ﬂags(ﬂag Dint) woid

‘get_ﬂags{}l vint

‘set_errurGDde(err_cnde vint) cwoid

Qget_er'1."Drl.‘3u:u:1e|:}| tint

“set_errur'\-’alue{err_value Lint) ¢ woid

‘get_error'\-’alue(]l s int

Sprint_ohject() : String

Fig. 13 Error_Spec_Object class

2.2.10 SCOPE Object

This object carries an explicit list of sender hosts towards which the information in the message is to be forwarded.
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This may appear in a Resv, ResvErr, or ResvTear message.

Scope_Object
@src_nude_addr_list Wector = null

"add_nu:ude(nu:ude_addr vindy o woid
%zort addr node list) : void
‘get_nu:udes(]l tjave.uatil, VWector
Q‘print_u:u}:ujEu:tl{]l L Btring
‘Scupe_@bject{]l

Fig. 14 Scope_Object class

2.2.11 RESV_CONFIRM Object
This carries the IP address of a receiver that requested a confirmation. This may appear in a Resv or ResvConf

message.

RBesv_Confirm_Object
Esrov_ [P_Addr: int

‘Resv_@nnfirm_@hject{addr vint)
‘set_IPHddr{ip_addr cint) cwoid
Vet [PAddr() : int
‘print_ohject() Btring
$F.esv_Confirm_Ohject)

Fig. 15 Resv_Confirm_Object Class

2.2.12 Flow_Descriptor Object

A flowspec together with a filter spec are called a flow descriptor. This pair is an essential element in many RSVP
messages and other general data structures. So, we model it Flow_Descriptor class. This class has Flow_Desc_Object
class as a member variable and several helper functions that handle the member variables in efficient way. The
Flow_Desc_Object consists of the following parameters: Label Object, Sender Object, ER_RR_Object, and
TSpec_Object.

2.2.13 Sender_Descriptor Object
This object is not regular object of RSVP. This class represents the sender descriptor object that consists of
Sender Object and TSpec Object. This class is shown in the many RSVP message frequently. This class has sender

template and sender tspec object as a member variable and several helper function that handle the two objects.

2.3 RSVP-TE Extensions to RSVP for LSP Tunnels
In order to support LSP Tunnel to RSVP it is required TE extension to RSVP. The TE extension for LSP tunnels
contains newly defined message object and re-defined RSVP object. In following we describe the newly defined or re-

defined message object. The re-defined message objects are preferred when implementation.
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2.3.1 Label Object
Label may be carried in Resv Message. For the FF and SF styles, a label is associated with each sender. The label

for a sender must immediately follow the FILTER _SPEC for the sender in the Resv message. LABEL object has 16 for

Class Name, 1 for Class Type.

Fig. 16 Label Object

Fig. 16 shows the Label Object. The modeled class also contains the GMPLS-TE extension. The additional part of
GMPLS-TE extension is discussed in RSVP-GMPL TE extension part.

2.3.2 Label Request Object
The Label Request class name is 19. Currently there are three possible C_Type. Type 1 is a Label Request without

label range. Type 2 is a label request with an ATM label range. Type 3 is a label request with a Frame Relay label range.
Although current SSFNet does not support ATM or FR model we model this object for the future implementation.
RFC3209 define three Label request object: Without Label Range, with ATM Label Range, and with FR Label Range.
In order to model these object with OOP concept, we model Label Request Object, parent class, and two objects are
inherited from the parent class. Fig. 17 shows the parent class, Label Request Object. Two child objects are

Label Req Obj_ATM and Label Req Obj_FR class. These classes are shown in Fig. 18,Fig. 19 respectively.

Label_Reguest Object

%ptﬁ_m&ma int= -1 _
WO LABEL RANGE :int= CLASS TYPE ONE

@maﬁi. FEQ Ps’TM LABEL RANGE - inf= CLASS TYPE TWO

L ﬁ.aﬁeL_Rawast E)’f;rlﬁc’;gypm i)
Sprint sbject( : Sting
:?’!ggtﬁpmﬁ <int
st |3pin(3 p“nsi_wawgﬁ inty - void
“$Label Request_Ohject
i '*s et_gen _mhgl_raq_mmfmau,em General_Label_Req_Inf) : void
get_gen_label_req_nfof) . General_Label_Reg_Info

Fig. 17 Label Request Object
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Lakel_Req_Ohj_ATM

Bristdergable ; hoalaan = false

{ ®Label Reg Ob]_ATMimax_value : VPLVCI Info, min_value : YPI_VCI_Info, 13_value | int, mergahle ; hoolean)
%ot Megahlaimegeable - hoolean) ; vaoid

%get Megahle - boolean

“set_VPIVtI_Infu{isMax: boolean, vpi_vcl info  VPI_WCL Infoy @ vold

Vet YPIVCI_InfofisMax  boolean) : gov nistantd REVP Message W PI_VCI_info

Sprint_object() : String

®Label Req_Obj_a8TMQ

Fig. 18 Label Request Object with ATM Label Range

Lahel_Req_Obj_FR

Epdlli_value - int

| &min_dlci ; int
Esmax_dici +int

i ‘5‘Lahe_l_Heq_Ob}_FH{min_’dlti cint, masdlci cint, dii bt 13 value : ind)
T ~set_IZIlLCI(min int, mas < int) @ void

! ‘get_DLCI(isMa.b-: hoolean) | int

“s’et_DL[dII_ualue sty ¢ void

et DL int

Sprint_ohject( ; String

®Label Req Ob| FR(

Fig. 19 Label Request Object with FR Label Range

2.3.3 Explicit Route Object / Record Route Object

Because the content of ERO and RRO is very similar with each other, we model it with one Class. Explicit routes
are specified via the EXPLICIT ROUTE Object (ERO). It has class Name 20 and one C-type is defined. While the
contents of an EXPLICIT _ROUTE object are a series of variable-length data items called subobjects. Record Route
object enumerates the node with Stack. Fig. 20 shows the ER_ RR_Object. It contains the Vector and Stack as member
variables to accommodate the Sub-objects. Sub-objects have common fields and have different fields to support IPv4,

IPv6 and Label information. We model it with Route Object class, shown in Fig. 21.

ER_RR_Ohject

%e'r_nhject_lls_t L Geue Class = Aull
Err_object_stack ; javautil Stack = null

©ER_RR_Ohject(isER : hoolean)

4 ®add_subOhject(subOhject | Route_Ohject) : vaid

®get subOhject(index : int) : gov.nistantd REVP.Message Route. Ohject
%remoyve_subObject{index : int) : gov.nistantd. RSYP.Message Route_Ohject
Snrint_object] : String

®isERQ( : boolean

®ER_RR_Chject()

Fig. 20 Explicit Route / Record Route Object class
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Route Object

Q}Innae_hn p_flag : hoolean=falz e

t%bidirectinnal_ﬂag cboolean=falze

Estype sint=1

Eslength :int= 4

Eip_address :int=10

Esc_type:int

Eslabel_list : Wector = null
& ROUTE_SUROB] TYPE_IPYA :int=1
&8 ROUTE_SUROB) TYPE_IPYE :int= 2
&S ROLUTE_SUBOB)_TYPE_LABEL =3
&S ROLUTE_SUBOB] TYPE_AS_MUM [int= 32

¥Route_ORJjeciitype : Nt [ength_valde ; int, ir_type : Inh
““iSLDDSEan(} - hoolean
¥izBidirectional() ; boolean

Lget typed int

%get_lengthl ; int
*‘Set_ip_addr{ip_addr: inty - void
Pget ip_addr)  int
‘add_lahel(label_value sint)y ;o void
Vet _label): int
‘set_Ctﬁ,-pe(ctg.rpe_value s int) :woid
Pget Ctyed : int

Fig. 21 Route Object Class

2.3.4 LSP_TUNNEL_IPv4/6 Session, Sender Template, Filter Spec Object
In order to support LSP Tunnel to RSVP and meet the requirements we have to extend Session, Sender Template,
and Filter spec object. Because the format of filter spec object is identical to the sender template object we only show

the sender template object.
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Session_0Object

& ip_dest_addr @ int = 0
Guprotocol_id @ oint = 0
Ghflags ¢ int = 0
Ex0=tPort @ int = 0
Gpsession_id | int = -1
iz SLEP_Tunne| _Session @ boolean = false
Gutunnel 1D ¢ int = -1
Ee<tTunnel 1D @ int = -1
&b LEP_TUMMEL_IP¥4 : int
&b LEP_TUMMEL_IP¥E : int

CLASS_TYPE_SEYEMN
CLASE_THPE_EIGHT

%Session_Object{ ip_addr @ int, pro_id @ int, dst_port : int}
Wset_dest_addr{dstaddr @ int} : woid
%get_dest_addri ) : int

%set _Protocol ID{pro_id @ int) @ woid
%get_Protocol 100 ) @ int

%cot_flags(flag @ int) @ woid

%get_flags() : int

%set _dstPort{dst_port : int) @ void
%get_dstPort({) : int

%set_SessionlD{Id @ int) : woid
Rgat_SeccionlDl ) ¢ int

@print_obiect! ) : String
%set_isTunnelSession{ isTunnel @ boolean) @ wvoid
@get_isTunnelSessioni ) ¢ boolean

%cet_tunnel ID(tunnel_id ¢ int) : woid
%get_tunnel I10( ) ¢ int
Wzet_extTunne! ID{ext _tunnel_id @ int} @ void
%get_extTunnel 100 ¢ int

Fig. 22 Session Object — Extended to support LSP Tunnel

Zender_Template_Object

src_addr ¢ int = 0
src_part ¢ int = 0
lsp_id ! int = -1

isTunnelsendTemplate © boolean = false
&b LSP_TUNMEL_IP¥4 @ int CLASES_TYPE_SEYEM
&b LEP_TUMMEL_IPYE @ int CLASE_TYPE_E IGHT

%Sender_Template_Object{isTunnel : boolean, addr : int, port : int)
%set_srcAddr{srchddr ¢ int) @ void

%get_srcaddr( ) ¢ int

%set_srcPort{srcPart ¢ int) : waoid

$get _srcPort( ) @ int

@print_obiect() ! String

%is_TunnelLEP{ ) @ boolean

Wset _LEP_ID( Isp_id ¢ int) @ woid

Yget _LSP_ID() : int

Fig. 23 Sender Template Object — Extended to support LSP Tunnel

2.4 RSVP - GMPLS TE Extension

To support Generalized MPLS RSVP-TE signaling is required to be extended. Because we already define RSVP,
RSVP-TE signaling above, we design only GMPLS extension.
2.4.1 Generalized Label Request Object

Instead of creating new Generalized Label Request Object class we extend current Label Request Object. To

extend Label Request Object we create General Lable Req Info class that represents the General Label Request

NIST 16
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Information..

Fig. 24 General_Label_Req_Object Class model

2.4.2 Generalized Label Object
Generalized Label Object is identical to Label Object in 2.3.1. We show the modeled class diagram.

Fig. 25 Generalized Label Object

2.4.3 Waveband Switching Object
Waveband switching uses the same format as the generalized label. So we models the different part and make it

class as shown in Fig. 26.

Fig. 26 Waveband Switching Object

2.4.4 Label Set Object
A Label Set object is defined as shown Fig. 27. It contains subchannel/Labels.
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Fig. 27 Label Set Object

2.4.5 Notify Request Object
Notifications may be sent via the Notify message. The Notify Request object is used to request the generation of
notifications. Notifications, i.e., the sending of Notify message, may be requested in both the upstream and downstream

direction. The Notify Request Object may be carried in Path or Resv Message.

Fig. 28 Notify Req Object

2.4.6 ERO/RRO Sub-object
Refer section 2.3.3.
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Fig. 29 Generic Data Structure Class Diagram

3.1 Path State Block
Each PSB holds path state for a particular (session, sender) pair, defined by SESSION and SENDER_TEMPLATE

objects, respectively, received in a PATH message. Fig. 30 shows the modeled Path State Block.
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Fath_5tate Block

Bt :int = -1

@;nnn_rsvp_ﬂag : hoolean = false

@;e_pollce_ﬂag . hoolean = false

-@;Iocal_only_ﬂag s haoaolean = false

Ssoutinterface. list - Vector = null

Eininterface : int = ConstantINY ALID_INTERFACE

Bbindex - int = -1

%nntify_node_addr Cint = Constant MV ALID_MODE_ADDRESS
Elocal_life_time ; double = 0

%Path_State_Black)
Bzttt valued

Siet t value)

%zt Man_RSWP_flag)
%®get Mon_RSYP_flag)
%set E Palice flag)
et E_Palice_flag)
%set Local_Only_flag()
et Lacal_Only_flag)
%add_nutinterface)
%qet_outinterfaceq

%®set ininterface)
®qet_ininterfacen
®Path_state_Black()
set_local_exp_time)

Fig. 30 Path State Block Class

3.2 Reservation State Block
Each RSB holds a reservation request hat arrived in a particular RESV message, corresponding to the triple:

(session, next hop, Filter Spec_list). Fig. 31 shows the Reservation State block class.

Resw_&tate_Block

t%resv_nutlnterrace cint = Constant MV ALID _INTERFACE
t%nnﬂty_nnde_addr Lint = ConstantINWALID _NODE_ADDRESSE
&slocal_life_time | double = 0.0

Esresy_outintt_addr - int=10

*Hes'-.J_State_ElInck(sessinn_inﬂj : Session_Object, hop_info ; Hop_Object, style_info : Style_Object
$Resv_State Block)

9ot resy_interface{outinterface ; int) : vaid

$get_resy_interface() | int

*set_lnu:al_exp_time(l : double) : vaid

$set_resy_int_addr)) : void

%get_resy_inti_addr() : int

Fig. 31 Resv State Block Class

3.3 Traffic Control State Block
Each TCSB holds the reservation specification that has been handled to traffic control for a specific outgoing
interface. In general, TcSB information is derived from RSB’s for the same outgoing interface. Each TCSB defines a

single reservation for a particular triple: (Session, Outinterface, Filter spec_list).
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Traffic_Control_State_Block

%I’ESU_DUNMEH&CE Lint = Constant INVALID_INTERF ACE
Soresy_outint_addr int= 0

EsePolicy_flag: boolean = false

%mPoIicy_ﬂag cboaolean = false

EhPolicy_flag : hoolean = false

&prhandle_list Vector = null

‘Trafﬁc_Control_State_BIuck(session_im’o ¢ Session_Ohject, out_interface :'int, low_desc_list_info : Yector, sender_tspec : Sender_TSpec_Object)
$Traflic_Control_State_Black()

®set e flaglentry_flag : boolean) ; void
Sset_m_flagimerge_flag : boalean) : vaid
%set_b_flagibranch_flag : hoalean) : void
SisEntryCn() - boolean

SisBranchong ; hoolean

$isMergeOn() : boolean
Scal_tc_flowspec) | void
Sral_fwd_flowspec))  vaid
@3dd_rhandlerhandle ; Object) : void
et rhandledindex : int) : Object

Fig. 32 Traffic Control State Block Class

3.4 Blockade State Block
Each BSB contains an element of blockade state. Depending upon the reservation style in use, the BSB’s may be

per (session, sender template) pair or per (session, PHOP) pair.

Blockade State Block,

&blockade_time : double
%path_refresh_needed s hoolean = false
L%resv_refresh_needed : hoolean = false
t%tear_needed » hoolean = false
%need_scnpe - hoolean = false
%h_merge : hoalean = false
t‘%newnrmnde : hoolean = false
%refresh_phnp_list s Mector = null

oot exp_timedtime_value : double) | void
et exp_time() : double
%Elockade_State_Block()

Fig. 33 Blockade State Block Class
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