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Abstract
This document describes the state machines for the NSIS Signaling Layer Protocol for Quality-of-Service

signaling (QoS NSLP)A set of state machines for QoS NSLP entities dediht locations of a « path
are presented in order to illustraterhQoS NSLP may be implemented.
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1. Introduction

This document describes the state machines for QoS NSLP [1], tryingadeiwoQoS NSLP can be
implemented to support its degloent. Thestate machines described in this document are illustreti

how the QoS NSLP protocol de(Ened in [1] may be implemented for the QNI QoS NSLP node, QNE QoS
NSLP nodes, and QNR QoS NSLP node in the path. Wherdhere are dferences [1] are authoritaé.

The state machines are informvatinly. Implementations may ackie the same results using faifent

methods.

According to [1], there are geral possibilities for QoS NSLP signaling, at least including thevatig: -
end-to-end signaling vsscoped signaling - sendigitiated signaling vs.recever-initiated signaling (which
need to be incorporated into use scenarios when describing state maidtméheg are represented byay
of certain objects/sags in Reserend Query messages.)

The messages used in the QoS NSLP protocol can be summarizedves follo

Requesting message Responding message

+
RESERVE [None or RESERVE or RESPONSE
QUERY |RESERVE or RESPONSE
RESPONSE INONE
NOTIFY INONE

+

We describe a set of state machines fofedént roles of entities running QoS NSLP to illustrater GinS
NSLP may be implemented.

2. Terminology
The key words "MUST", "MUST NO", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD",
"SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIOML" in this document are to be interpreted
as described in [2].

3. Notational corventions used in state diagrams

The following text is reused from [3] and the state diagrams are based on trenttons speciEed in [4],
Section 8.2.1 Additional state machine details aregakfrom [5].

The complete t is reproduced here:
State diagrams are used to represent the operation of the protocol by a number of cooperating state machines
each comprising a group of connected, mutuadthesive gates. Onlyone state of each machine can be

active & any gven time.

All permissible transitions between states are represented sathe arravhead denoting the direction of
the possible transitionLabels attached to ams denote the condition(s) that must be met in order for the
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transition to tak pace. Allconditions arexpressions thatvaluate to TRJE or FALSE; if a condition
evduates to TRIE, then the condition is meT he label UCT denotes an unconditional transition (i.e., UCT
always evaluates to TRIE). Atransition that is global in nature (i.e., a transition that occurs frgmofahe
possible states if the condition attached to thenarsamet) is denoted by an open asd.e., no speci®c

state is identi®ed as the origin of the transitibvihen the condition associated with a global transition is
met, it supersedes all othediteconditions including UCT The special global condition BEGIN supersedes
all other global conditions, and once asserted remains asserted until all state hlecksshied to the

point that ariable assignments and other consequences of Heeirteon remain unchanged.

On entry to a state, the procedures de®ned for the statg)ifieneaecuted &actly once, in the order that
they appear on the pagezach action is deemed to be atomic; i.eecation of a procedure completes before
the net sequential procedure starts teeute. Noproceduresyecute outside of a state blockhe
procedures in only one state blocleeute at a time,ven if the conditions forxecution of state blocks in
different state machines are satis®ed, and all procedures xe@urieg state block completeesution

before the transition to andeution of aly other state block occurs, i.e., theeeution of ary state block
appears to be atomic with respect to tkecation of aly other state block and the transition condition to that
state from the praous state is THE when &ecution commencesThe order of gecution of state blocks in
different state machines is unde®na&dept as constrained by their transition conditioAs/ariable that is

set to a particularalue in a state block retains thilwe until a subsequent state blogkaites a procedure
that modi®es thealue.

On completion of all of the procedures within a state )dlanditions for the state (including all conditions
associated with global transitions) awaleated continuously until one of the conditions is niEte label

ELSE denotes a transition that occurs if none of the other conditions for transitions from the state are met
(i.e., ELSE gduates to TRIE if all other possiblext conditions from the statevaluate to RLSE). Where

two or more «it conditions with the samewue of precedence become TR simultaneouslythe choice as

to which «it condition causes the state transition tceetdlce is arbitrary

In addition to the aha rotation, there are a couple of clari®cations speci®c to this docurkest, all
boolean ariables are initialized toAE.SE before the state machineeeution bgins. Secondhe followving
notational shorthand is speci®c to this document:
<variable> = <gpressionl> | s@ression2> | ...
Execution of a statement of this form will result inasiable> haing a \alue of &actly one of the
expressions. Thégic for which of thosexpressions getsxecuted is outside of the state machine

and could be efronmental, con®gurable, or based on another state machine such as that of the
method.

4. StateMachine Symbols

0

Used to force the precedence of operators in Boobgamressions and to delimit thegaiment(s) of
actions within state bes.

Used as a terminating delimiter for actions within stateeboXVhere date box contains multiple
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actions, the order ofkecution follons the normal English language gentions for reading te.

Assignment actionThe \alue of the gpression to the right of the operator is assigned toatieble

to the left of the operatoMhere this operator is used to de®ne multiple assignments, e.g.,a=b =X
the action causes thalue of the gpression follaving the right-most assignment operator to be
assigned to all of theaviables that appear to the left of the right-most assignment operator

Logical NOT operator

&&

Logical AND operatar
I

Logical OR operator
if...then...

Conditional action.If the Boolean gpression follaving the if evaluates to TRIE, then the action
following the then is)ecuted.

{ statement 1, ... statement N }
Compound statemenBraces are used to group statements thatxaoeited together as if thavere
a sngle statement.

Inequality Evaluates to TRIE if the expression to the left of the operator is not equakine to the
expression to the right.

Equality Evaluates to TRIE if the expression to the left of the operator is equaldtug to the
expression to the right.

>
Greater thanEvaluates to TRE if the \alue of the gpression to the left of the operator is greater
than the alue of the gpression to the right.

<=
Less than or equal tdvaluates to TRE if the value of the gpression to the left of the operator is
either less than or equal to thelwe of the gpression to the right.

++
Increment the preceding ilgter operator by 1.

+
Arithmetic addition operator

&
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Bitwise AND operatar

5. CommonRules

Throughout the document we use terms de®ned in the [1], suctv asnder ow recever, QUERY,
RESER/E or RESPONSE.

5.1 CommonProcedures

tx_RESERE(Toff):
Transmit RESERE message with ‘@ardavn' bit off

tx_RESER/E(Ton):
Transmit RESERE message with ‘&ardavn' bit on

tx_RESPONSE():
Transmit RESPONSE message

tx_QUERY (<object>):
Transmit QJERY message with <object>

tx_QUERY (w/o<object>):
Transmit QJERY message without <object>

tx_NOTIFY():
Transmit NO'IFY message

rx_RESPONSE():
Receve RESPONSE message

rx_QUERY():

Receve QUERY message

rx_RESER/E():
Receve RESER/E message

tx_NOTIFY():
Transmit NO'IFY message

TIMEOUT _StateL.ifetime:
State lifetime timergiration

TIMEOUT_Refresh:
Refresh interal timer expiration

TIMEOUT_Refresh:
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Wait-Response interl timer epiration

tg_ QUERY:
External trigger to send aERY message (typically triggered by the application).

tg_ RESERE:
External trigger to send a RES¥R message.

tg. TEARDOWVN:
External trigger to clear pv®usly established QoS state (typically triggered by the applicatlors).
translated to a tx RESKEE(Ton) message.

Install QoS state:
Install the local QoS state.

Refresh QoS state:
Refresh the local QoS state.

Delete QoS state:
Delete the local QoS state.

Send info to Application:
Report information to the application.

RMF:
Performs Resource Management Function and returns theifajlealues{A/AIL, NO_AVAIL}.

SetRII:
Sets the RII object of the messages ¢hg. node requestx@icit response to the message being
sent. Returnsalues {0,1}.

CheckRall:
Checks the RIl object of resed RESPONSE message if it is requested by current node or other
upstream nodeReturns @alues {LOCAL, NO_LOCAL}.

ProcessQERY:
Processes a Query message andiges the requested info

5.2 CommonVariables

RII:
Request Identi®cation Information (RII) objedtogical variable representing if the RIl is set or not.
Takes values {0,1}.

SCOPING:
Scoping "ag of common message headakes \alues {"Ne&t_hop","Whole_path"}.

RSN:
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Reseration Sequence Number objediakes values:

- recRSN - RSN object of the reeed message

- cUrrRSN - Current stored RSNle for installed QoS statéAssumed to be the one for the
direction where the message comes from e.g.Upstream&i@am)

ACK:
Acknowledgement "ag of common message heafigkes \alues {"On","Of"}.

ReducedRefresh:
Keeps information if Reduced refresh method may be used for refreshing a installed Qo&aktsate.
value {"On","Off"}.

E_SPEC:
Error_Spec objectTakes values:
- 0x02? - Successalues
- 0x04? - Tansient Rilure \alues

QSPEC:
QoS speci®cation object.

FlowID:
Flow ID kept by the installed QoS state.

Replace:
Replace "ag of common message heatiagkes \alues {"On","Of"}.

Sll:
Source Identi®cation Information entrifakes \alues:
- CurrSlI - Sl entry stored for current installed QoS stdfessumed to be the one for the direction
where the message comes from e.g.UpstreamriBineam)
- newSll - Sl of the receied message is diérent from the SlI stored for the current installed QoS
state.

5.3 Constants

5.4 Assumptions

For simpli®cation not all included objects in a message an@edtho Onlythose that are signi®cant for the
case are sheed. Statenachines do not present handling of messages that are not signi®cant for
management of the states such as certaifilNOand QJERY messages.

- State machines represent handling of messages of the same Session ID and with no protocol errors.

Separate parallel instances of the state machines should handle messadessiar 8éssion IDs.

- Default message handling should be de®ned for messages MattedifSession IDs thatVe&impact on

current session state and error messagbis is not included in the currengrsion.

- ACK "ag in the common header is set "On" byadéf

Direction of recaiing and sending messages is not speci®¥d.assume it is implicit from the conte
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6. Statemachines

The following section presents the state machine diagrams of QoS NSLP peers.

6.1 Diagramnotations

C STATE )

Conditions Note

Actions

Y

¢ STATE )

Figure 1: Diagram notations
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6.2 Statemachine for QNI QoS NSLP node

The following are diagrams of the QNI QoS NSLP node state machine.

C IDLE )

— f

(rx_QUERY)&&(IRIN&&(RMF="NO_AVAIL*)
Tx_NOTIFY(RSN,E_SPEC="0x047")

.
(tg_RESERVE)&&(RMF="NO_AVAIL*)

Send info to Appl.
(Tg_QUERY)&&(setRIl)
Tx_QUERY(RII)
C WAITRESP1 )
L Y
(tg_RESERVE)&&(setRI&&(RMF="AVAIL") (Tg_RESERVE)&&(!setRII)&&(RMF="AVAIL")
Install QoS State Tx_RESERVE(w/oRll)
Tx_RESERVE(RII) Set QoS state

‘ Send info to Appl.

(rx_QUERY)&&(IRII)&&(setRI)&&(RMF="AVAI L”;

Install QoS state
Tx_RESERVE(RII)

Y v
( QoS state installed+WAITRESP2 >

(Rx_QUERY)&&(!RII)&&(!SelRII)&&(RMF="AV'AIL“)

Tx_RESERVE(w/oRII)
Install QoS State
Send info to Appl.

< QoS state installed )

Figure 2: QNI node: "IDLE" state
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C

IDLE )

A A A A A A A
Py
(TIMEOUT_WaitResp)&&(MaxRetry)
Send info to Appl.
TIMEOUT_WaitResp rx_RESPONSE Rx_NOTIFY(RSN,E_SPEC=”0x64?")
Tx_QUERY(RII) Send info to Appl. Delete QoS state
o Send info to Appl.
A 4
( WAITRESP1 ) TIMEOUT_StateLifetime
Delete QoS state
Send info to Appl.
(rx_RESPONSE(RII,E_SPEC="0x047?")
Delete QoS state
Send info to Appl.
TIMEOUT_WaitResp (TIMEOUT_WaitResp)&&(MaxRetry) Tg_TEARE)OWN
Tx_QUERY(RI)) Delete QoS state Delete QoS state
b Send info to Appl. Tx_RESERVE(Ton)
A

( QoS state installed+WAITRESP2 )

rx_RESP'ONSE(RII,E_SPEC=”Ox02?”) (tg_RESERVE)&&(setRII)&&(RMF="AVAIL")
Send info to Appl. Update QoS State
ReducedRefresh="0On" Tx_RESERVE(RII)

rx_QUERY(RII)

Rx_RESPONSE(RSN,E_SPEC="0x027?")

ProcessQUERY

ReducedRefresh="0n"

Tx_RESPONSE(RII)

\ v

v

C

QoS state installed >

T

TIMEOUT Refresh

(Tg_RESERVE)&&(IsetRI)&&(RMF=“AVAIL*)

If (ReducedRefresh="0n")

(Tx_RESERVE(RSN))&&(ReducedRefresh="0ff") Update QoS state

Else
Tx_RESERVE(RSN,QSPEC)

Tx_RESERVE(w/oRll)

Send info to Appl.

Figure 3: QNI node: "WITRESP1", "WAITRESP2" and "QoS state installed" state
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6.3 Statemachine or QNE QoS NSLP node

The following are diagrams of the QNE QoS NSLP node state machine.

C IDLE )

* A A A A A
_QUERYRI) 7 (rx_QUERY)&&(IRIl) 2
ProcessQUERY Tx_QUERY(w/oRlIl)
Tx_QUERY(RIl)

rx_QUERY(RII,SCOPING="Next_hop*) 7 (rx_RESERVE(RII)&&RMF="NO_A")
ProcessQUERY tx_RESPONSE(RII,E_SPEC="0x047")
Tx_RESPONSE(RII) ‘

+ (rx_RESERVE)&&(IRIN&&(RMF="NO_A*) 3
(Tg_QUERY)&&(setRll) 5 tx_RESPONSE(RSN,E_SPEC="0x047")
Tx_QUERY(RII) ‘

* (rx_RESPONSE(RII))&&(ChechRII="Not_LOCAL*)
< WAITRESP2 > Tx_RESPONSE(RIl)
Y
(rx_RESERVE)&&(setRI)&&(RMF="AVAIL*) (rx_RESERVE)&&!(setRI)&&(RMF="AVAIL") 1a
Install QoS state Install QoS State
Tx_RESERVE(RII) If(ACK="0n")
If(ACK="0n") Tx_RESPONSE(RSN,E_SPEC="0x02?");
Tx_RESPONSE(RSN,E_SPEC="0x02?") If (Rl) Tx_RESERVE(RII)
else Tx_RESERVE(w/oRIl);

A J
( QoS state installed+WAITRESP1 )

(rx_RESERVE(SCOPING="Next_hop*))&&RMF="AVAIL)  1b

Install QoS state

If (RIl) Tx_RESPONSE(RIIL,E_SPEC="0x027")
Else

Tx_RESPONSE(RSN,E_SPEC="0x027")

< QoS state installed >

Figure 4: QNE node: "IDLE" state

Notes:

1) Successful reseamtion without Response request (1a) and with Scoping (1b).

2) Processing of Query msg for Re@eiinitiated reseration

3) Unsuccessful resation with/without request for response fromypoes node in the path.
5) Processing of Query msg triggered by the application.layer

7) Processing of Query msg reasl from an upstream node.
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Figure 5: QNE node: "QoS state installed" state

Notes:

4) Unsuccessful resation. RIl requested at the local nod¢OTIFY(RSN) is sent further to the upstream
nodes.

6) QoS State refresh procedures

8) We assume that handling of QoS state lifetimpigation event is based on the local poliof the node.
NOTIFY/Resere(Ton) messages might be sent to other peers.

9) Update QoS state and Re-route functionality
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Figure 6: QNE node: "QoS state installed &@YRESP1" and "WtRESP2" states
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6.4 Statemachine or QNR QoS NSLP node

The following are diagrams of the QNR QoS NSLP node state machine.

Figure 7: QNR node

Notes:

1) Initiation of Receier-side reseration

2) Successful Reseaation with& without response request from the QNI side

3) Unsuccessful Reseation with & without response request from the QNI side.

5) We asssume that handling of QoS state lifetimpieation event is based on the local paliof the node.
NOTIFY/Resere(Ton) messages might be sent to other peers.

6) Successful Reseaation update with& without response request from the QNI side.
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7. SecurityConsiderations

This document does not raiseangecurity considerations. Arsecurity concerns with QoS NSLP aredik
re ected in security related NSI®mk already (such as [1] or [6]).

For the time being, the state machines described in this document do not consider the security aspect of QoS
NSLP protocol itself. A futurearsions of this document will add security val® states and state
transitions.

8. Openlssues

This document tries to describe possible states and transitions for QoS NSLP according to its current
speci®cation [1], Section B\e found some issues during thevdlepment of the state machines.

1. For recever-initiated reseration, it is unclear who triggers a teando

2. Bi-directional resemtion is difdcult to support as the state machine becomes quite coimaiee at one
particular point in time the protocol state engine can be only in one state).

3. How to dgnal unsuccessful resetion for Receider initiated reseration (No RIl included; a resulting

Response(RSN) cannot be famded further than the xiepeer). V@ use NOTIFY message.

. If QoS state lifetimexpires in QNI, should RESBHRE(Ton) be sent denstream the path?

5. The case of unsuccessful resgion at a QNE node and no RII speci®ed by upstreackes. According
to the spec RESPONSE(RSN) should not be doded further than the xte peer Currently we use
NOTIFY(RSN) that is sent further to the upstream nodes.

6. We asssume that handling of QoS state lifetimpigation ezent is based on the locadolicy of the node.
NOTIFY/Resere(Ton) messages might be sent to other peers.

7. The draft states that RESERmessage MUST be sent onlyvds the QNR. This is nothe case when
re-routing procedure is done and RESHERTon) message should be sent franeiging QNE node
for deleting the old branch. &\telieve this is tavards the QNI.

8. Re-routing functionality described in this document is not complete and need ftotigderation.

N

9. ChangeHistory
9.1 Changes in ¥rsion -01

. Notation of the nodes changed to QNI, QNE and QNR.

. Description of soft state refresh functionality

. Support of £K "ag in the common header

. Include of QoS NSLP objects, ags from the common header and entries stored with the installed QoS
state in a node: @K, Replace, RSN, Error_ SPEC, QSPEQWHID, SlI.

. Initial description of Re-routing functionality

. For support of all listed changes, some notations are changed.

A WN PR

o Ol

9.2 Changesn Version -02

1. Switch to .pdf format of the draft and include graphic diagrams.

Fu, et al. [Page 16]



Internet-Draft QONSLP State Machine August 2005
2. Update notation from "Summary refresh” to "Reduced refresh”
3. Description of QoS reseation update/upgrade
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Appendix A. ASCII versions of state diagrams

QOINSLP State Machine

August 2005

This appendix contains the state diagrams in ASCII forfRbtase use the PDIEngion wheneer possible:

it is much easier to understand.

The notation is as folles: for each state there is a separate table that lists in e&ch ro

- an event that triggers a transition,
- actions talen as a result of the incomingeat,
- and the nev state at which the transitions ends.

A.l. Statemachine for QNI QoS NSLP node (Figues 2,3)

Action
+ + +---
(tg_ RESERVE) &&
(RMF="NO_AVAIL") |
I
|tx_RESERVE(W/0RII),
('setRIl) && | I nstall QoS state,
(RMF="AVAIL") | Send info to Application|
I
(tg_RESERVE) && (setRIl)|Install QoS state,
&&(RMF="AVAIL") [tx_RESERVE(RII)

I
(rx_QUERY)&&(IRIN&&  |[Tx_RESPONSE(RSN,

(RMF="NO_AVAIL") | E_SPEC="ERROR")

Condition

(tg_RESERVE) &&

I
(rx_QUERY) && ('RIl) && |tx_RESERVE(W/ORII),

('setRIl) && | I nstall QoS state,
(RMF="AVAIL") | Send info to Application|
|

(rx_QUERY) && ('RII) && |Install QoS state,
(setRIl) && [tx_RESERVE( RII)
(RMF="AVAIL") |

I

[tx_QUERY/(RII)

I

+ + +---

Figure 8

(tg_QUERY) && (setRlIl)

State: WAITRESP1

Fu, et al.

|Send info to Application |IDLE

|QoS

State

state
[Instaled |

I
|QoS state

[Installed +|

| WAITRESP2

I
IDLE

I
|QoS state

[Instaled |

I
|QoS state

[Installed +|

[WAITRESP2

I
IWAITRESP1

Note

1)

2)

I
2)

I
2)
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Condition Action State
+ +
(TIMEOUT_WaitResp) && ltx_QUERY(RII) |[WAITRESP1
('MaxRetry) | |
I I
(TIMEOUT_WaitResp) && |Send info to Application |IDLE
(MaxRetry) | |
I I
rx_RESPONSE |Send info to Application |IDLE
+ +

Condition Action State
+ +
(TIMEOUT_WaitResp) && [tx_RESERVE(RII) |QoS state
('MaxRetry) | [installed +
| | WAITRESP2
I I
I I
(TIMEOUT_WaitResp) && |Delete QoS state [IDLE
(MaxRetry) |Send info to Application |
I I
rx_RESPONSE(RII, |Delete QoS state [IDLE
E_SPEC="0x04?") |Send info to Application |
I I
I I
rx_RESPONSE(RII, |Send info to Application |QoS state
E_SPEC="0x02?") |[SummaryRefresh="0n" [installed
+ +

Condition Action State Note
+ + +---

rx_QUERY(RII) |ProcessQUERY |QOS state |
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tx_ RESPONSE(RII)
|

linstalled

TIMEOUT _Refresh [If (SummaryRefresh="0n") |QoS state
| ( TXxX_RESERVE(RSN)) && linstalled |
| ( SummaryRefresh="0ff") |

|[Else

| T x_RESERVE(RSN,QSPEC); |

rx_RESPONSE(RSN, |[SummaryRefresh="0On"

E_SPEC="0x02?") |
|
TIMEOUT_StateLifetime  |Delete QoS state
|Send info to Application |
|
|Delete QoS state,
| t x_RESERVE(Ton)

tg_ TEARDOWN

rx_NOTIFY(RSN, |Delete QoS state
E_SPEC="0x047?") |Send info to Application |
|
(tg_ RESERVE) && |tx_RESERVE(W/0RII),
('setRIl) && | U pdate QoS state,
(RMF="AVAIL") | Send info to Application|

|
(tg_ RESERVE) && (setRIl)|Update QoS state,

&&(RMF="AVAIL") ltx_ RESERVE(RII)
|

+ + +---
Figure 9

|
|QoS state

linstalled |

|
IDLE

|
IDLE

|
IDLE

|
|QoS state

|Instaled

|
|QoS state

[Installed +|

| WAITRESP2 |

A.2. Statemachine for QNE QoS NSLP node (Figues 4,5,6)

Condition Action
+ + +---
(rx_QUERY) && ('RII) [tx_QUERY (w/oRlII)
I
(rx_QUERY(RII, |ProcessQUERY,
SCOPING="Next_hop") [Tx_RESPONSE(RII)

|
ltx_QUERY (W/RII)

|
|Tx_RESPONSE(RII,
E_SPEC="0x04?")

(rx_QUERY) && (RII)

(rx_RESERVE(RII)) &&
(RMF="NO_AVAIL") |

Fu, et al.

State
[IDLE

IDLE

IDLE

IDLE
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|
(rx_RESERVE) && ('RI)&&|Tx_RESPONSE(RSN, |IDLE 13)
(RMF="NO_AVAIL") | E_SPEC="0x04?") | |
| | |
(rx_RESPONSE(RII)) && |Tx_RESPONSE(RII) [IDLE |
(CheckRII="Not_LOCAL")| | |
| | |
(rx_RESERVE)&& !(setRIl)|Install QoS state, |QoS State |1a)
&& (RMF="AVAIL") [If(ACK="0n") [Installed |
| T x_RESPONSE(RSN, | |
| E _SPEC="0x02?");| |
[If(RIl) Tx_RESPONSE(RII) | |
|[Else Tx_RESPONSE(w/oRIl)| |
| | |
(rx_RESERVE(SCOPING= [Install QoS state, |QoS State |1b)
"Next_hop")) && [If(RI) TX_RESPONSE(RII, |Installed |
(RMF="AVAIL") | E_SPEC="0x027?") | |
|[Else  Tx_RESPONSE(RSN, | |
| E _SPEC="0x027?") | |
| | |
(rx_RESERVE) && (setRIl)|Install QoS state, |QoS State |4)
&& (RMF="AVAIL") |Tx_RESPONSE(RII), |Installed +|
[If(ACK="0n") [WAITRESP1 |
| T x_RESPONSE(RSN, | |
| E _SPEC="0x02?");| |
| | |
(tg_QUERY) && (setRII) |tx_QUERY(RII) [WAITRESP2 I5)
+ + +---
Figure 10
State: QoS State Installed
Condition Action State Note
+ + +---
rx_RESERVE(Ton) |tx_ RESERVE(Ton), [IDLE |
|Delete QoS state | |
| | |
rx_RESERVE |Refresh QoS state |QoS State |6)
[If(ACK="0n") [Installed |
|Tx_RESPONSE(RSN, | |
| E _SPEC="0x027?") [ |
| | |
rx_RESPONSE(RSN, |[SummaryRefresh="0n" |QoS State |6)

E_SPEC="0x02?") | [Installed |
| | |
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TIMEOUT _Refresh [If (SummaryRefresh="0n") |QoS State |6)
| ( Tx_RESERVE(RSN)) [Installed |
| & &(SummaryRefresh="0ff")| |
|[Else |

| T x_RESERVE(RSN,QSPEC) |
| |

(rx_RESPONSE(RII, |[SummaryRefresh="0n" |QoS State
E_SPEC="0x02?")) [Tx_RESPONSE(RII, lInstalled |
&&(ChechRII="NOT_LOCAL")]| E_SPEC="0x027?") | |
| | |
| | |
(TIMEOUT _StatelLifetime) |Delete QoS state [IDLE [8)

| | |
(rx_RESPONSE(RII, | | |

E_SPEC="0x04?")) |Delete QoS state [IDLE |
&&(ChechRII="NOT_LOCAL")|rx_RESPONSE(RII, | |
| E SPEC="0x04?") | |
| | |

rx_RESPONSE(RSN, |Delete QoS state [IDLE |
E_SPEC="0x04?") |rx_NOTIFY(RSN, | |
| E SPEC="0x04?") | |
| | |

rx_NOTIFY(RSN, |Delete QoS state [IDLE |
E_SPEC="0x04?") |rx NOTIFY (RSN, | |
| E SPEC="0x04?") | |
| | |
| | |
I

(RXx_RESERVE)&&(currSll) |[Update QoS state |QoS State 9)
&&(Replace="0n") [If (RIN |Installed
&&(RMF="AVAIL") | Tx_RESERVE(RII,QSPEC)| |
&&((recRSN>=currRSN) |else | |

[|(newFlowID)) | Tx_RESERVE(RSN,QSPEC);| |
|If (ACK="0n")&&(!RII) | |
| t x_RESPONSE(RSN, | |
| E _SPEC="0x02?");| |
| | |
| | |

(RXx_RESERVE)&&(newSll) |Update QoS state |QoS State 19)
&&(RMF="AVAIL") [If (RIN |Installed |
&&((recRSN>=currRSN) | Tx_RESERVE(RII,QSPEC)| |

[|(newFlowlID)) lelse | |

| T x_RESERVE(RSN,QSPEC);| |
[If (ACK="On")&&('RII) | |
| t x_RESPONSE(RSN, | |
| E _SPEC="0x02?");| |

[If (Replace="0n") | |
| t x_Reserve(Ton) | |
| t o currSll | |

Fu, et al.
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I I
(rx_RESERVE)&& !(setRIl)|Update QoS state, |QoS State

&& (RMF="AVAIL") [If(ACK="0n") [Installed
| T x_RESPONSE(RSN, |
| E _SPEC="0x02?");]| |
[If(RII) TX_RESPONSE(RII) |
|[Else Tx_RESPONSE(w/oRIl)|

(rx_RESERVE(SCOPING= |Update QoS state, |QoS State
"Next_hop")) && [If(RI) TX_RESPONSE(RII, |Installed
(RMF="AVAIL") | E_SPEC="0x027?") |

|Else  Tx_RESPONSE(RSN, | |
| E _SPEC="0x02?") |

(rx_RESERVE) && (setRIl)|Update QoS state, |QoS State
[If(ACK="0n") [WAITRESP1

I
I
I
&& (RMF="AVAIL") |Tx_RESPONSE(RII), |Installed +|
I
|

| T x_RESPONSE(RSN, |
| E _SPEC="0x02?");]| |
+ + +omn

Figure 11

Condition Action State Note
+ + +---
(TIMEOUT_WaitResp) && |tx_RESERVE(RII) |[WAITRESP1 |
("MaxRetry) | | |
I I I
(TIMEOUT_WaitResp) && |Delete QoS State, | |
(MaxRetry) && [tx_NOTIFY(RSN, [IDLE

I
| E SPEC="0x04?") | |
|Send info to Application | |
I I I

)

(rx_RESPONSE(RII, |Delete QoS State, [IDLE |4
E_SPEC="0x047?")) |tx_NOTIFY(RSN, | |
&&(CheckRII="LOCAL") | E_SPEC="0x047?") | |
|Send info to Application | |
I I I
(rx_RESPONSE(RII, |Send info to Application |QoS State |

E_SPEC="0x02?")) |SummaryRefresh="0On" [Installed |
&&(CheckRII="LOCAL") | | |

+ + +---
Fu, etal.
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Condition Action State
+ + +---
(TIMEOUT_WaitResp) && ltx_QUERY(RII) |[WAITRESP2
('MaxRetry) | |
I I
(TIMEOUT_WaitResp) && |Send info to Application |IDLE
(MaxRetry) | |
I I
(rx_RESPONSE) && |Send info to Application |IDLE
(CheckRII="LOCAL") | |
+ + +---
Figure 12

A.3. Statemachine for QNR QoS NSLP node (Figue 7)

State: IDLE
Condition Action State
+ + +---
rx_QUERY(RII) [tx_RESPONSE(RII) [IDLE
I I
(rx_RESERVE)&&('RIl)  |Tx_RESPONSE(RSN, |IDLE
&& (RMF="NO_A") | E_SPEC="0x04?") |
I I
I I
(rx_RESERVE(RII)) |TXx _RESPONSE(RII, [IDLE
&& (RMF="NO_A") | E SPEC="0x04?") |
I I
(tg_ QUERY) && [tx_QUERY (w/0oRII) |[WAITRESV
('setRIl) | |
I I
I I
(rx_RESERVE(RII)) |Install QoS state |QoS state
&& (RMF="AVAIL") |TX _RESPONSE(RII, linstalled
| E _SPEC="0x02?") |
I I
(rx_RESERVE)&&('RIN) |Install QoS state |QoS state
&& (RMF="AVAIL") |TX _RESPONSE(RSN, linstalled
E_SPEC="0x02?") |
+ + +---
Fu, etal.
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Condition Action State
+ + +---
TIMEOUT_WaitResp |TX_QUERY (w/oRII) [WAITRESV
I I
(TIMEOUT_WaitResp) |Send info to Appl. [IDLE
&& (MaxRetry) | |
I I
(rx_RESERVE)&&('RIN) [tx_RESPONSE(RSN, [IDLE
&& (RMF="Not_AVAIL") | E _SPEC="0x04?") |
|Send info to Appl. |
I I
(rx_RESERVE(RII)) [tx_RESPONSE(RII, [IDLE
&& (RMF="Not_AVAIL") | E _SPEC="0x04?") |

|Send info to Appl. |
I I
rx_NOTIFY(RSN, |Send info to Appl. [IDLE
E_SPEC="0x04?")| |
I I
I I

(rx_RESERVE)&&('RII) [Install QoS state |QoS state
&& (RMF="AVAIL") |Tx_RESPONSE(RSN, linstalled
| E _SPEC="0x02?") |
I I
(rx_RESERVE(RII)) |Install QoS State |QOS state
&& (RMF="AVAIL") |Tx_RESPONSE(RII) |installed
I I
+ + +---

Condition Action State
+ + +---
rx_RESERVE |Refresh QoS state |QoS state
[If(ACK="0n") linstalled

| T x_RESPONSE(RSN, |
| E _SPEC="0x02?")|
I I

Fu, et al.
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TIMEOUT _StateLifetime  |Delete QoS state
|
rx_RESERVE(Ton) |Delete QoS state
|
(rx_RESERVE(RII)) |Update QoS state
&& (RMF="AVAIL") |Tx_RESPONSE(RII,
| E _SPEC="0x02?")
|
(rx_RESERVE)&&('RII) |Update QoS state
&& (RMF="AVAIL") |Tx_RESPONSE(RSN,

E_SPEC="0x02?")

+ +

Figure 13

Fu, et al.

IDLE

|
IDLE

|
|QoS state
linstalled
I

|
|QoS state

linstalled
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