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Status of this Meno

This meno provides information for the Internet community. This nmeno
does not specify an Internet standard of any kind. Distribution of
this meno is unlinted.

Abst r act

The General Switch Managenent Protocol (GSMP), is a general purpose
protocol to control an ATM switch. GSMP allows a controller to
establish and rel ease connections across the switch; add and del ete
| eaves on a point-to-multipoint connection; manage switch ports;
request configuration information; and request statistics.
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1. Introduction

The General Switch Managenent Protocol (GSMP), is a general purpose
protocol to control an ATMswitch. GSMP allows a controller to
establish and rel ease connections across the switch; add and delete
| eaves on a point-to-mnultipoint connection; nanage switch ports;
request configuration information; and request statistics. It also
allows the switch to informthe controller of asynchronous events
such as a link going dowmn. GSMP runs across an ATM |ink connecting
the controller to the switch, on a control connection (virtua
channel) established at initialization. The GSMP protocol is
asymetric, the controller being the master and the switch being the
slave. Multiple switches may be controlled by a single controller
using multiple instantiations of the protocol over separate contro
connecti ons.

A switch is assuned to contain nmultiple "ports". Each port is a

conbi nation of one "input port" and one "output port". Some GSMP
requests refer to the port as a whol e whereas other requests are
specific to the input port or the output port. ATMcells arrive at
the switch froman external communication |ink on incomng virtua
channel s at an input port. ATMcells depart fromthe switch to an
external comruni cation link on outgoing virtual channels from an
output port. Virtual channels on a port or link are referenced by
their virtual path and virtual channel identifiers (VPI/VC). A
virtual channel connection across a switch is formed by connecting an
incom ng virtual channel to one or nore outgoing virtual channels.
Virtual channel connections are referenced by the input port on which
they arrive and the virtual path and virtual channel identifiers
(VPI/VCl) of their incom ng virtual channel

In general a virtual channel is established with a certain quality of
service (QOS). Unfortunately this is an ill defined and changi ng
concept as new i deas make their way into hardware. For this version
of the GSWMP protocol it is assuned that each virtual channe
connection may be assigned a priority when it is established. It may
be assuned that for virtual channel connections that share the sane
out put port, an ATMcell on a connection with a higher priority is
much nmore likely to exit the switch before an ATMcell on a
connection with a lower priority if they are both in the switch at
the sane tine. The nunber of priorities that each port of the switch
supports nay be obtained fromthe port configuration nessage.

Switch ports are described by a 32 bit port nunber. The switch
assigns port numbers and it may typically choose to structure the 32
bits into sub-fields that have nmeaning to the physical structure of
the switch (e.g. shelf, slot, port). In general, a port in the sane
physical location on the switch will always have the sane port
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nunber, even across power cycles. The internal structure of the port
nunber is opaque to the GSMP protocol. However, by |ooking up the
product identity in a database, network managenent tools may discover
the partitioning of the port nunber and the physical neaning of the
sub-fields.

Each switch port also nmaintains a port session nunber assigned by the
switch. A connection managenent nessage or a port managenent message
with an incorrect port session nunber nust be rejected. This allows
the controller to detect a link failure and to keep state
synchroni zed. The port session nunber of a port remai ns unchanged
while the port is continuously in the available state and the |ink
status is continuously up. Wien a port returns to the available state
after it has been unavail able or in any of the | oopback states, or
when the line status returns to the up state after it has been down
or in test, or after a power cycle, its port session nunber will have
changed. Port session nunbers should be assigned using sone form of
random numnber .

GSMP al so contains an adj acency protocol. The adjacency protocol is
used to synchroni ze state across the link, to discover the identity
of the entity at the other end of a link, and to detect when it
changes.

2. GSMP Packet For mat

GSWP packets are variable I ength and are encapsulated directly in an
AAL-5 CPCS-PDU [1.363] with an LLC/ SNAP header as illustrated:

0 1 2 3
01234567890123456789012345678901
T i i S S S Rl
| LLC (OxAA- AA-03) |
Tl

| SNAP ( 0x00- 00- 00- 88- 0C)

T S S T i S S S T S S e S

GSMP Message ~

Pad (0 - 47 octets)

+
+
I

II-— I R L i i S S S i S S I Su N S
I+- S L T T i e i S s
. .
L.

+
I
I
I
I
I

_ |

AAL-5 CPCS-PDU Trailer (8 octets)

I

S I S S S
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(The convention in the docunmentation of Internet Protocols [rfcl1700]
is to express nunbers in decimal and to picture data in "big-endi an"
order. That is, fields are described left to right, with the nost
significant octet on the left and the | east significant octet on the
ri ght. Wenever a di agram shows a group of octets, the order of
transm ssion of those octets is the normal order in which they are
read in English. Wenever an octet represents a nuneric quantity the
left most bit in the diagramis the high order or nost significant
bit. That is, the bit labeled O is the nmobst significant bit.
Simlarly, whenever a nulti-octet field represents a nuneric quantity
the left nost bit of the whole field is the nost significant bit.
When a multi-octet quantity is transmitted, the nost significant
octet is transmitted first. This is the sane coding convention as is
used in the ATM Il ayer [1.361] and AAL-5 [I1.363].)

The LLC/ SNAP header contains the octets: OxAA OxAA 0x03 0x00 0x00
0x00 0x88 0x0C.

The maxi mumtransni ssion unit (MIU) of the GSMP nessage is 1500
octets.

The default virtual channel for LLC/ SNAP encapsul ated nessages is

VPI
VC

0
15.

GSMP is a master-slave protocol. The controller issues request
messages to the switch. Each request nessage indicates whether a
response is required fromthe switch and contains a transaction
identifier to enable the response to be associated with the request.
The switch replies with a response nessage indicating either a
successful result or a failure. There are four classes of GSMP
request -response nessage: Connecti on Managenent, Port Managenent,
Statistics, and Configuration. The switch may al so generate
asynchronous Event nessages to informthe controller of asynchronous
events. Event nessages are not acknow edged by the controller. There
is al so an adj acency protocol nessage used to establish
synchroni zati on across the |ink and maintain a handshake.

For the request-response nessages each nessage type has a format for
the request nessage and a format for the success response. Unless
otherw se specified a failure response nessage is identical to the
request message that caused the failure, with the Code field
indicating the nature of the failure. Event messages have only a
single format defined as they are not acknow edged by the controller

Except for the adjacency protocol nessage, no GSMP nessages nay be
sent across the link until the adjacency protocol has achieved
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synchroni zation, and all GSMP nessages received on a link that does
not currently have state synchronization nust be di scarded.

Al'l GSMP nessages, except the adjacency protocol nessage, have the
foll owi ng fornat

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
R T e i e i i S L S s il o T SR R R S
| Transaction ldentifier |
R et e s i o e s i i

~ Message Body ~
B S T i s T S S S R S i ik Tk I I N R S S S i e

Ver si on
The GSMP protocol version nunber, currently Version = 1. It
shoul d be set by the sender of the nessage to the GSMP
protocol version that the sender is currently running.

Message Type
The GSMP nessage type. GSMP messages fall into five
cl asses: Connection Managenent, Port Managenent,
Statistics, Configuration, and Events. Each class, except
for port managenent, has a nunber of different nessage
types. In addition, one Message Type is allocated to the
adj acency protocol

Resul t
Field in a connection nmanagenent request nessage or a port
managenment request nmessage, is used to indicate whether a
response is required to the request nessage if the outcone
i s successful. A value of "NoSuccessAck" indicates that the
request message does not expect a response if the outcone
is successful, and a value of "AckAll" indicates that a
response is expected if the outcone is successful. 1In both
cases a failure response will be generated if the request
fails. This facility reduces the traffic in the case where
the controller is sinply checking that the state in the
switch is correct. For all other request messages a val ue
of "NoSuccessAck"” in the request nessage is ignored and the
request message is handled as if the field were set to
"AckAll". In a response nessage the result field can have
two val ues: "Success" and "Failure".
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The encoding of the result field is:

NoSuccessAck: Result =1
AckAl | : Result = 2
Success: Result = 3
Fai | ure: Result = 4.

The Result field is not used in an adjacency protoco
message and should be set to zero by the sender and ignored
by the receiver.

Code
Field gives further information concerning the result in a
response nessage. It is nostly used to pass an error code
in a failure response but can also be used to give further
information in a success response nessage or an event
message. I n a request nessage the code field is not used
and is set to zero. In an adjacency protocol nessage the
Code field is used to determne the function of the
message

Transaction ldentifier
Used to associate a request nessage with its response
message. For request messages the controller may sel ect any
transaction identifier. For response nessages the
transaction identifier is set to the value of the
transaction identifier fromthe nessage to which it is a
response. For event nessages the transaction identifier
shoul d be set to zero. In the adjacency protocol the
Transaction ldentifier is not used. This field is not
present in the adjacency protocol message.

3. Connection Managenment Messages

Connecti on managenent messages are used by the controller to
establish, delete, nodify and verify connections across the sw tch.
The Add Branch, Delete Branch, Delete Tree, Verify Tree, and Delete
Al'l connection managenent nessages have the following format for both
request and response nessages:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
e s o i T S h h i I R SR S
| Transaction ldentifier |
i e e R e o o e i ol S N B S
| Port Sessi on Number |
B i s T T i i o S o T Ji I
| | nput Port |
e L o i T e e th o i R S
| zero | I nput VPI | I nput VC |
i e e T i e R e T T e e T
Qut put Port
B S S e i S S T A S S S S S S i S S
zero | Qut put VPI | Qut put VC |
B S T i i i T S s s ik i SN SR e S

Nunber of Branches | Reserved | Priority |
B s o R o i R R S e o ik i S SRR N S

+— +— +—

Port Sessi on Number
Fiel d gives the session nunber of the input port. Each
switch port maintains a Port Session Nunber assigned by the
switch. The port session nunber of a port remmins unchanged
while the port is continuously in the Avail able state and
the link status is continuously Up. When a port returns to
the Available state after it has been Unavail able or in any
of the Loopback states, or when the line status returns to
the Up state after it has been Down or in Test, or after a
power cycle, a new Port Session Number nust be generat ed.
Port session nunbers shoul d be assigned using sone form of
random nunber. The switch nmust reject any connection
managenent request nessage that has an invalid Port Session
Nunber for the port specified in the Input Port field by
returning a failure response nessage with the Code field

indicating, "lnvalid port session nunber." The current port
sessi on nunmber may be obtai ned using a configuration
nessage.

I nput Port
Indicates a switch input port. Switch ports are referenced
by a 32 bit value assigned by the switch.

| nput VPI

ldentifies an ATMvirtual path arriving at the switch input
port indicated by the Input Port field.
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Identifies an ATMvirtual channel arriving on the virtua
path indicated by the Input VPl field at the switch input
port indicated by the Input Port field.

Qut put Port

Indicates a switch output port. Switch ports are
referenced by a 32 bit value assigned by the swtch.

Qut put VPl

Identifies an outgoing virtual path departing fromthe
switch output port indicated in the Qutput Port field.

CQut put VCl

Nunber of

Reserved

Priority

Newran, et.

Identifies an outgoing virtual channel departing on the
virtual path indicated by the Qutput VPl field fromthe
switch output port indicated in the Qutput Port field.

Br anches

G ves the nunber of output branches on a virtual channel
connection. (A unicast connection will have one branch, a
mul ti cast connection will have two or nore branches.) This
field is only used in the Verify Tree nessage. In al

ot her connection nanagenent nessages this field should be
set to zero by the sender and ignored by the receiver

This field is not used. It is set to zero by the sender and
i gnored by the receiver.

G ves the priority of the connection. The highest priority
is nunbered zero and the | owest priority is nunbered "Q 1"
where "Q' is the nunber of priorities that the output port
can support. The ability to offer different qualities of
service to different connections based upon their priority
is assuned to be a property of the output port of the
switch. It is assumed that for virtual channel connections
that share the same output port, an ATMcell on a
connection with a higher priority is nuch nore likely to
exit the switch before an ATMcell on a connection with a
lower priority if they are both in the switch at the sane
time. The nunber of priorities that each output port can
support is given in the Port Configuration nessage. If a
connection request is received with a value in the priority
field that the switch cannot support, the switch wll
assign the closest priority that it is capable of
supporting. This fieldis only used in the Add Branch and
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Move Branch nessages. In all other connection managenent
messages this field should be set to zero by the sender and
i gnored by the receiver.

If the result field of the request nessage is "AckAl|l" the switch
must reply to all connection managenent request nessages with a
success response nessage or a failure response nmessage. |f the
result field of the request nessage is "NoSuccessAck" the swi tch nust
only reply in the case of a failure.

A success response nessage must not be sent until the operation has
been successfully conpl eted. For connection managenent nessages the
success response nessage is a copy of the request nmessage returned
with a Result field indicating success. The Code field is not used in
a connection managenent success response message and should be set to
zero. The failure response nessage is a copy of the request nessage
returned with a Result field indicating failure. The Code field is
used to pass the Failure Code in a connection nanagenent failure
response nessage. If the switch issues a failure response the
connection state within the switch nust not be nodified by the
request message that resulted in the failure.

No distinction is nmade between uni cast connections and mul ti cast
connections. The first Add Branch nessage for a particul ar |nput
Port, Input VPI, and Input VC will establish a unicast connection.
The second Add Branch nessage with the same | nput Port, Input VPI,
and Input VCl fields will convert the connection to a multicast
connection with two branches. Subsequent Add Branch nessages with the
same | nput Port, Input VPI, and Input VCl fields will add further
branches to the multicast connection. Use of the Del ete Branch
message on a multicast connection with two branches will result in a
uni cast connection. Use of the Del ete Branch message on a uni cast
connection will delete the unicast connection. There is no concept of
a connection with zero output branches. Al connections are
unidirectional, one input virtual channel to one or nore output
virtual channels.

The connecti on managenment nessages nmay be issued regardl ess of the
Port Status of the switch port. Connections may be established or

del eted when a switch port is in the Avail able, Unavail able, or any
of the Loopback states. However, all connection state on an input
port will be del eted when the port returns to the Avail able state
fromany other state, i.e. when a Port Managenent nessage is received
for that port with the Function field indicating either Bring Up, or
Reset | nput Port.
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3.1 Add Branch Message

The Add Branch message is a connection managenent nmessage used to
establish a virtual channel connection or to add an additional branch
to an existing virtual channel connection. It nmay al so be used to
check the connection state stored in the switch. The connection is
specified by the Input Port, Input VPI, and Input VC fields. The

out put branch is specified by the Qutput Port, CQutput VPI, and Cutput
VCl fields. The priority of the connection is specified by the
Priority field. The Add Branch nessage is:

Message Type = 16

If the virtual channel connection specified by the Input Port, Input
VPI, and Input VCl fields does not already exist, it nust be
established with the single output branch specified in the request
message. The out put branch should have the priority specified by the
Priority field. If the Result field of the request nessage is
"AckAl | " a success response message nmust be sent upon successfu

est abli shnent of the specified branch. The success response nessage
must not be sent until the Add Branch operation has been conpl et ed.

If the virtual channel connection specified by the Input Port, |nput
VPI, and Input VCl fields already exists, but the specified output
branch does not, the new output branch nmust be added. The new out put
branch should have the priority specified by the Priority field. If
the Result field of the request nessage is "AckAll" a success
response nessage nust be sent upon successful establishnment of the
speci fied branch. The success response nessage must not be sent unti
the Add Branch operation has been conpl et ed.

If the virtual channel connection specified by the Input Port, Input
VPI, and Input VCl fields already exists and the specified output
branch al so already exists, the priority of the connection, if
different fromthe request nessage, should be changed to that in the
request nmessage. A success response nessage nust be sent if the
Result field of the request nessage is "AckAll". This allows the
controller to periodically reassert the state of a connection or to
change its priority. If the result field of the request nessage is
"NoSuccessAck" a success response nessage should not be returned.
This may be used to reduce the traffic on the control link for
messages that are reasserting previously established state. For
messages that are reasserting previously established state, the

swi tch must always check that this state is correctly established in
the switch hardware (i.e. the actual connection tables used to
forward cells).
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The behavior is undefined if the output virtual channel specified by
the Qutput Port, Qutput VPI, and Qutput VCI fields is already in use
by any connection other than that specified by the Input Port, |nput
VPI, and Input VC fields.

A failure response nust be returned if the switch is unable to
establish the specified branch or if there is an error in any of the
fields of the request message. If a failure message is returned the
state of the switch nmust not have been nodified by the request
nessage.

It should be noted that different switches support multicast in
different ways. There will be a linmt to the total nunber of
mul ti cast connections any switch can support, and possibly a limt on
the maxi mum nunber of branches that a nulticast connection may
specify. Some switches also inpose a limt on the nunber of
different VPI/VCl values that nay be assigned to the output branches
of a multicast connection. Many switches are incapable of supporting
more than a single branch of any particular multicast connection on
the sane output port. Specific failure codes are defined for sone of
these conditions. If a switch sends a failure response to an Add
Branch nessage it nust choose the nost specific failure code

3.2 Del ete Branch Message

The Del ete Branch message is a connection managenent nessage used to
del ete a single branch of a virtual channel connection, or in the
case of the last branch, to delete the connection. The virtua
channel connection is specified by the Input Port, Input VP, and
Input VCI fields. The specific branch is indicated by the Qutput
Port, Qutput VPI, and Qutput VCI fields. The Del ete Branch nessage
is:

Message Type = 17

If the Result field of the request nessage is "AckAl|l" a success
response nessage nust be sent upon successful deletion of the

speci fied branch. The success response nessage must not be sent unti
the del ete branch operation has been conpleted and if possible, not
until all data on that branch, queued for transm ssion, has been
transmitted. A failure nessage indicating, "The specified connection
does not exist," must be sent if the connection specified by the
Input Port, Input VPI, and Input VCI fields does not exist. A failure
message i ndicating, "The specified branch does not exist," nust be
sent if the connection specified by the Input Port, Input VP, and
Input VCI fields exists but the branch specified by the Qutput Port,
Qut put VPI, and Qutput VCI fields does not exist.

Newman, et. al. I nf or mat i onal [ Page 12]



RFC 1987 GSWMP Prot ocol Specification August 1996

3.3 Del ete Tree Message

The Del ete Tree nmessage i s a connecti on nmanagenent nessage used to
del ete an entire virtual channel connection. Al remaining branches
of the connection are deleted. The virtual channel connection is
specified by the Input Port, Input VPI, and Input VCl fields. The
Qut put Port, Qutput VPI, and Qutput VCI fields are not used in this
message and their contents should be set to zero by the sender and
ignored by the receiver. The Del ete Tree nessage is:

Message Type = 18

If the Result field of the request nmessage is "AckAl|l" a success
response nessage nust be sent upon successful deletion of the
speci fi ed connection. The success nessage nmust not be sent until the
del ete operation has been conpleted and if possible, not until al
data on the connection, queued for transm ssion, has been
transmitted. A failure nessage indicating, "The specified connection
does not exist," nmust be sent if the connection specified by the

I nput Port, Input VPI, and Input VC fields does not exist.

3.4 Verify Tree Message

The Verify Tree nessage i s a connecti on nanagenent nessage used to
verify the nunber of branches on a virtual channel connection. The
virtual channel connection is specified by the Input Port, I|nput VPI,
and I nput VC fields. The Qutput Port, CQutput VPI, and Cutput VC
fields are not used in this nmessage and their contents should be set
to zero by the sender and ignored by the receiver. The nunber of
branches that the sender believes that this virtual channe
connection should contain is given by the Nunber of Branches field.
The Verify Tree nessage is:

Message Type = 19

If the Result field of the request nessage is "AckAl|l" a success
response nessage nust be sent if the receiver agrees that the actua
nunber of branches of the specified virtual channel connection

mat ches the nunber contained in the Nunber of Branches field of the
request nessage. The failure response nessage, with the code field
set to "Failure specific to the particular nessage type," nust be
sent if the actual nunber of branches of the specified virtua
channel connection does not match the nunber contained in the Nunber
of Branches field of the request nmessage. In this failure response
message the Number of Branches field nust be changed to contain the
actual nunber of branches of the specified virtual channel
connection. A failure response nessage with the code field set to a
different value nust be used to indicate some other failure such as,
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"The specified connection does not exist." In this case the Nunber of
Branches field will be the sane as that of the request nessage.

The Verify Tree nmessage can only be guaranteed to yield a correct
response when there are no ot her connection request nmessages or their
response nessages pending for the specified connection. If this is
not the case the result of the Verify Tree nessage is undefined.

3.5 Delete Al Message

The Delete All message is a connection nanagenent nessage used to

del ete all connections on a switch input port. Al connections that
arrive at the specified input port nust be deleted. On conpletion of
the operation all dynamcally assigned VPI/VClI values for the
specified port must be unassigned, i.e. there nust be no virtua
connections established in the VPI/VCI space that GSMP controls on
this port. The Input VPI, Input VCl, Qutput Port, Qutput VPI, and
Qutput VClI fields are not used in this nmessage and their contents are
i gnored and unspecified. The Delete Al message is"

Message Type = 20
If the Result field of the request nessage is "AckAl|l" a success
response nessage nust be sent upon conpletion of the operation. The
success response nessage nust not be sent until the operation has
been conpl et ed.

3.6 Move Branch Message

The Move Branch connection managenent nessage has the foll ow ng
format for both request and response nessages:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
i T S i S S S i S S
| Transaction ldentifier |
I e I S i S i i S
| Port Sessi on Number |
B i s T T i i o S o T Ji I
| | nput Port |
I i S s S S i SR N SR
| zero | I nput VPI | I nput VC |
I i I e i S i i
| a d CQutput Port |

B i s T T i i o S o T Ji I

| zero | ad Cutput VPI | add Cutput VC |
T S T S S s S i S N S

| New Qut put Port |
I i I S s s i A S i S N S

| zero New Qut put VPI | New Qut put VCI |

B i s T T i i o S o T Ji I

| Reserved | Priority |
I I i S s S it SN DR S SRS
The Move Branch nmessage is a connecti on nmanagenent nessage used to
move a single output branch of a virtual channel connection fromits
current output port, output VPI, and output VCl, to a new out put
port, output VPI, and output VCI on the sane virtual channel
connection. None of the other output branches are nodified. Wen the
operation is conplete the original output VPI/VCI on the original
output port will be deleted fromthe connection. The Myve Branch
message i s:

Message Type = 22

If the virtual channel connection specified by the Input Port, Input
VPI, and Input VCl fields already exists, and the output branch
specified by the dd Qutput Port, Ad Qutput VPI, and A d Qutput VC
fields exists as a branch on that connection, the output branch
specified by the New CQutput Port, New Qutput VPI, and New Qut put VC
fields is added to the connection and the branch specified by the Ad
Qut put Port, Od Qutput VPI, and O d Qutput VCl fields is deleted. If
the Result field of the request nessage is "AckAll" a success
response nessage nust be sent upon successful conpletion of the
operation. The success response nessage nust not be sent until the
Move Branch operation has been conpl et ed.
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If the virtual channel connection specified by the Input Port, Input
VPI, and Input VCl fields already exists, but the output branch
specified by the Ad Qutput Port, Od Qutput VPI, and O d Cutput VC
fields does not exist as a branch on that connection, a failure
response nust be returned with the Code field indicating, "The

speci fied branch does not exist." The connection state of the switch
must not be nodified in this case.

If the virtual channel connection specified by the Input Port, Input
VPI, and Input VCl fields does not exist, a failure response nust be
returned with the Code field indicating, "The specified connection
does not exist." The connection state of the switch nmust not be
modified in this case.

The behavior is undefined if the output virtual channel specified by
the New Qutput Port, New Qutput VPI, and New Qutput VCl fields is
al ready in use by any connection

A failure response will be returned if the switch is unable to
establish the specified branch or if there is an error in any of the
fields of the request message. If a failure nmessage is returned the
state of the switch nmust not have been nodified by the request
nessage

4. Port Managenent Message

The Port Management message allows a port to be brought into service,
taken out of service, |ooped back, or reset. Only the Bring Up and
the Reset Input Port functions change the connection state
(established connections) on the input port. Only the Bring Up
function changes the value of the Port Session Nunber. If the Result
field of the request nessage is "AckAll" a success response nessage
must be sent upon successful conpletion of the operation. The success
response nessage nust not be sent until the operation has been

conpl eted. The Port Managenent Message is:

Message Type = 32

The Port Management message has the following format for the request
and success response nessages:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
e s o i T S h h i I R SR S
| Transaction ldentifier |
i e e R e o o e i ol S N B S
| Por t |
B i s T T i i o S o T Ji I
| Port Session Number |
e L o i e S  th o i R S
| Event Sequence Nunber |
i e e R e s o i e R e e R h i i o S R B S
| Event Flags | Dur ati on | Functi on |
B i s T T i i o S o T Ji I

Por t
G ves the port nunber of the port to which the nessage
appl i es.

Port Sessi on Number
G ves the current port session nunber for the port. If the
Port Session Nunber in the request nessage does not natch
the current port session nunber of the port indicated by
the Port field of the request nmessage, a failure response
must be returned with, "lnvalid port session nunber,"
indicated in the Code field. If the specified function
requires a new Port Session Nunber to be generated the new
Port Session Nunber nust be given in the success response
message. The Port Session Nunmber must be generated using
some form of random nunber.

Event Sequence Numnber
In the success response nmessage gives the current val ue of
the Event Sequence Nunber of the switch port indicated by
the Port field. The Event Sequence Nunber is set to zero
when the port is initialized and is increnented by one each
time an asynchronous event is detected on that port that
the switch would normally report via an Event nessage. |f
the Event Sequence Nunber in the success response differs
fromthe Event Sequence Nunber of the nost recent Event
message received for that port, events have occurred that
were not reported via an Event nmessage. This is nost likely
to be due to the flow control that restricts the rate at
which a switch can send Event messages for each port. In
the request nessage this field is not used and shoul d be
set to zero by the sender and ignored by the receiver
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Event Fl ags

Dur ati on

Newran, et.

Field in the request nessage is used to reset the Event
Flags in the switch port indicated by the Port field. Each
Event Flag in a switch port corresponds to a type of Event
message. When a switch port sends an Event nessage it sets
the correspondi ng Event Flag on that port. The port is not
permitted to send another Event nessage of the sane type
until the Event Flag has been reset. If the Function field
in the request nessage is set to "Reset Event Flags," for
each bit that is set in the Event Flags field, the
corresponding Event Flag in the switch port is reset.

The Event Flags field is only used in a request nessage
with the Function field set to "Reset Event Flags." For al
ot her values of the Function field, the Event Flags field
shoul d be set to zero in the request nessage and nust be

i gnored by the receiver. In the success response nessage
the Event Flags field nust be set to the current val ue of
the Event Flags for the port, after the conpletion of the
operation specified by the request nessage, for all val ues
of the Function field. Setting the Event Flags field to al
zeros in a "Reset Event Flags" request nessage allows the
controller to obtain the current state of the Event Fl ags
and the current Event Sequence Nunber of the port without
changi ng the state of the Event Fl ags.

The correspondence between the types of Event nmessage and
the bits of the Event Flags field is as foll ows:

Port Up: Bit 0, (npst significant bit)
Port Down: Bit 1,
Invalid VPI/VCl: Bit 2
New Port : Bit 3,
Dead Port: Bit 4.

Is the length of time, in seconds, that any of the | oopback
states remain in operation. Wen the duration has expired
the port will automatically be returned to service. |If
anot her Port Managenent nessage is received for the sane
port before the duration has expired, the | ocopback will
continue to remain in operation for the length of tine
specified by the Duration field in the new nessage. The
Duration field is only used in request nessages with the
Function field set to Internal Loopback, External Loopback,
or Bothway Loopback. In all other request nessages it
shoul d be set to zero by the sender and ignored by the
receiver.

al . I nf or mat i onal [ Page 18]



RFC 1987

Functi on

Newmran,

et.

GSWMP Prot ocol Specification August 1996

Specifies the action to be taken. The specified action wll
be taken regardless of the current status of the port
(Avail abl e, Unavail abl e, or any Loopback state). The
defined values of the Function field are:

Bring Up:

Take

Function = 1. Bring the port into service. A
connections that arrive at the specified input port
must be del eted and a new Port Session Nunber must be
sel ected using sone form of random nunmber. On

conpl etion of the operation all dynamcally assigned
VPI /VCl val ues for the specified input port nust be
unassi gned, i.e. no virtual connections will be
established in the VPI/VC space that GSMP controls on
this input port. The Port Status of the port
afterwards will be Avail abl e.

Down:

Function = 2. Take the port out of service. Any cells
received at this port will be discarded. No cells wll
be transmtted fromthis port. The Port Status of the
port afterwards will be Unavail abl e. The behavior is
undefined if the port over which the GSMP protocol is
running i s taken down.

I nternal Loopback:

Function = 3. Cells arriving at the output port from
the switch fabric are | ooped through to the input port
to return to the switch fabric. Al of the ATM
functions of the input port above the PHY |ayer, e.g.
header translation, are performed upon the | ooped back
cells. The Port Status of the port afterwards will be
I nternal Loopback.

Ext ernal Loopback:

Function = 4. Cells arriving at the input port from
the external comunications link are imredi ately

| ooped back to the communications |ink at the physica
| ayer without entering the input port. None of the ATM
functions of the input port above the PHY | ayer are
performed upon the | ooped back cells. The Port Status
of the port afterwards will be External Loopback

Bot hway Loopback

al .

Function = 5. Both internal and external |oopback are
performed. The Port Status of the port afterwards wll
be Bot hway Loopback
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Reset | nput Port:
Function = 6. Al connections that arrive at the
specified input port nmust be deleted and the input and
output port hardware re-initialized. On conpletion of
the operation all dynamcally assigned VPI/VCl val ues
for the specified input port nust be unassigned, i.e.
no virtual connections will be established in the
VPI / VCl space that GSMP controls on this input port.
The Port Session Nunber is not changed by the Reset
I nput Port function. The Port Status of the port
afterwards will be Unavail abl e.

Reset Event Fl ags:
Function = 7. For each bit that is set in the Event
Flags field, the corresponding Event Flag in the
switch port nust be reset. The Port Status of the port
is not changed by this function

5. Statistics Messages

The statistics nessages permt the controller to request the val ues
of various hardware counters associated with the switch input and
output ports, and virtual channels. Two cl asses of statistics nessage
are defined: the VC Activity Message, and the Port and VC Statistics
Messages. The VC Activity nessage is used to determ ne whether one or
more specific VCs have recently been carrying traffic. The Port and
VC Statistics nmessage is used to query the various port and VC
specific traffic and error counters.

5.1 VC Activity Message

The VC Activity nmessage is used to determ ne whether one or nore
specific VCs have recently been carrying traffic. The VC Activity
nmessage contains one or nore VC Activity records. Each VC Activity
record is used to request and return activity information concerning
a single virtual connection. Each VCis specified by its input port,
input VPI, and input VCl. These are specified in the |Input Port,
Input VPI, and Input VCI fields of each VC Activity record. Two
forns of activity detection are supported. If the switch supports per
VC traffic accounting the current value of the traffic counter for
each specified VC nust be returned. The units of traffic counted are
not specified but will typically be either cells or frames. The
controll er nmust conpare the traffic counts returned in the nessage
with previous values for each of the specified VCs to determ ne

whet her each VC has been active in the intervening period. |If the
swi tch does not support per VC traffic accounting, but is capable of
detecting per-VC activity by sonme other unspecified nmeans, the result
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may be indicated for each VC using the Flags field. The VC Activity
message i s:

Message Type = 48

The VC Activity request and success response nessages have the
follow ng format:

0 1 2 3

01234567890123456789012345678901
i s T S i i T S A b e ok
| Ver si on | Message Type | Resul t | Code |
i e e R e o o i R ik i ol S N S T
| Transaction ldentifier |
B i s T T i i o S o T Ji I
| Nunber of Records | Reserved |
e L o i e e R th o i R S

~ VC Activity Records ~
B i s T T i i o S o T Ji I

Nunmber of Records
Field specifies the nunber of VC Activity records to
foll ow. The maxi mum nunber of VC Activity records pernitted
in a single VC Activity message is 120.

Reserved
Field is not used. It is set to zero by the sender and
i gnored by the receiver.

Each VC Activity Record has the foll owi ng format:

B T S i T s i i e e SEI S
| I nput Port |
i e R i e i i i e i il sh SR SN e S
| Flags | I nput VPI | I nput VC |
i T s i o S i i S R I S I S S S M

| |

+ VC Traffic Count +

I I

I S i o T s S S S e s s T

| nput Port
ldentifies the port nunmber of the input port on which the
VC of interest arrives in order to identify the VC
(regardl ess of whether the traffic count for the VCis
mai nt ai ned on the input port or the output port).
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Fields identify the specific virtual channel for which
statistics are being requested.

In the request nessage this field is unused, it should be
set to zero by the sender and ignored by the receiver. In
the success response nessage bit 0 (nmsb) of the Flags field
is used to indicate an invalid VC Activity record. This bit
must be zero if any of the fields in this VC Activity
record are invalid, if the input port specified by the
Input Port field does not exist, or if the specified
connection does not exist. If this bit is zero in a success
response nessage bits 1 and 2 of the Flags field and the VC
Traffic Count field are undefined. If bit 0 of the flags
field is set, the VC Activity record is valid, and bits 1
and 2 of the Flags field in the VC Activity record are used
as foll ows:

Bit 1 of the Flags field: if set, indicates that the
value in bit 2 of the Flags field is valid; if zero,

i ndicates that the value in the VC Traffic Count field
is valid.

If bit 1 of the Flags field is set, bit 2 of the Flags
field, if set, indicates that there has been sone
activity on this virtual channel since the last VC
Activity message for this virtual channel

If bit 1 of the Flags field is set, bit 2 of the Flags
field, if zero, indicates that there has been no
activity on this virtual channel since the last VC
Activity message for this virtual channel

Bit 3 of the Flags field is not used, it should be set
to zero by the sender and ignored by the receiver

VC Traffic Count

Newran, et.

Field is unused in the request nessage, it should be set to
zero by the sender and ignored by the receiver. In the
success response nessage, if the switch supports per-VC
traffic counting, the VC Traffic Count field nust be set to
the value of a free running, VC specific, 64 bit traffic
counter counting traffic flow ng across the specified
virtual channel. The value of the traffic counter is not
nmodi fied by reading it. |If per-VCtraffic counting is
supported, the switch nust report the VC Activity result
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using the traffic count rather than using bit 2 of the
Fl ags field.

The format of the failure response is the sane as the request nessage
with the Nunber of Records field set to zero and no VC Activity
records returned in the message. If the switch is incapable of
detecting per-VC activity, a failure response nmust be returned

i ndi cating, "The specified request is not inplemented on this
switch. ™"

5.2 Port and VC Statistics Messages

The Port and VC Statistics nessages are used to query the various
port and VC specific traffic and error counters.

The Port and VC Statistics request nessages have the follow ng
format:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
i i i T i I S i e s o o i i
| Transaction ldentifier |
R et e s i o e s i i
| Por t |
B i s T T i i o S o T Ji I
| zero | VPI | VCl |
i i i T i I S i e s o o i i

Por t
Identifies the port nunber of the port for which statistics
are being requested.

VPI

VCl
Fields identify the specific virtual channel for which
statistics are being requested. For requests that do not
require a virtual channel to be specified these fields
shoul d be set to zero in the request and ignored by the
receiver.

The success response nessages for the port and VC statistics group
have the follow ng format:
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0 1 2 3
01234567890123456789012345678901
B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR
| Ver si on | Message Type | Resul t | Code |
R e s T o T S R El ok i R e e S S e o o s
| Transaction ldentifier |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Por t |
B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR
| zero | VPI | VCl |
R e s T o T S R El ok i R e e S S e o o s
I nput Cell Count
B I T R R R i s ik s T T S R S S S e e ol It T R I e
I nput Frane Count
R e s s e i o T i i i i S e o T o
I nput Cell Discard Count
B S I e . i I T T S S S T h SR S S S
I nput Frame Di scard Count
B I T R R R i s ik s T T S R S S S e e ol It T R I e
I nput HEC Error Count
R e s s e i o T i i i i S e o T o
I nput Invalid VPI/VC Count
B S I e . i I T T S S S T h SR S S S
Qut put Cell Count
B I T R R R i s ik s T T S R S S S e e ol It T R I e
Qut put Franme Count
R e s s e i o T i i i i S e o T o

Qut put Cell Discard Count

T

- +-"+-—"+-—"+-"+-——"+-——"+-—+——"+—+-—+—+— +— +— +— +— +— +—
-+ "+ +-—"+-"+-—"+-——"+-—+——"+-—+-—+—+— +— +— +— +— +— +—
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+ Qut put Frame Di scard Count +
I

B i s T T i i o S o T Ji I
Por t

VPI / VCI

Fields are the sanme as those of the request nessage.

I nput Cell Count

Qut put Cel |l Count
Each gives the value of a free running 64 bit counter
counting cells arriving at the input or departing fromthe
out put respectively. In response to a Port Statistics
message the count will be on a per port basis and in
response to a VC Statistics nessage the count will be on a
per VC basis.

I nput Franme Count

Qut put Franme Count
Each gives the value of a free running 64 bit counter
counting frames (packets) arriving at the input or
departing fromthe output respectively. In response to a
Port Statistics nessage the count will be on a per port
basis and in response to a VC Statistics nessage the count
will be on a per VC basis.

I nput Cell Discard Count

Qut put Cell Discard Count
Each gives the value of a free running 64 bit counter
counting cells discarded due to queue overflow on an input
port or on an output port respectively. In response to a
Port Statistics nessage the count will be on a per port
basis and in response to a VC Statistics nessage the count
will be on a per VC basis

I nput Frame Di scard Count

Qut put Frame Di scard Count
Each gives the value of a free running 64 bit counter
counting franmes discarded due to queue overfl ow on an i nput
port or on an output port respectively. In response to a
Port Statistics nessage the count will be on a per port
basis and in response to a VC Statistics nessage the count
will be on a per VC basis.

HEC Error Count
G ves the value of a free running 64 bit counter counting
cells discarded due to header checksumerrors on arrival at
an i nput port.
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Invalid VPI/VC Count
G ves the value of a free running 64 bit counter counting
cells discarded because their VPI/VCl is invalid on arriva
at an input port. An inconming VPI/VCl is invalid if no
connection is currently established having that val ue of
VPI / VCl .

5.2.1 Port Statistics Message

The Port Statistics nmessage requests the statistics for the switch
port specified in the Port field. The contents of the VPI/VCl field
in the Port Statistics request nessage are ignored. Al of the count
fields in the success response nessage refer to per-port counts
regardl ess of the virtual channels to which the cells belong. Any of
the count fields in the success response nessage not supported by the
port will be set to zero. The Port Statistics nessage is

Message Type = 49
5.2.2 VC Statistics Message

The VC Statistics nessage requests the statistics for the virtua
channel specified in the VPI/VCl field that arrives on the switch

i nput port specified in the Port field. Al of the count fields in
the success response nessage refer only to the specified virtua
channel. The HEC Error Count and Invalid VPI/VC Count fields are not
VC specific and are set to zero. Any of the other count fields not
supported on a per virtual channel basis will be set to zero in the
success response nessage. The VC Statistics nessage is:

Message Type = 50
6. Configuration
The configuration nessages pernit the controller to discover the

capabilities of the switch. Three configuration request nessages have
been defined: Switch, Port, and Al Ports.
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Al'l configuration request nmessages have the follow ng format:

0 1 2 3

01234567890123456789012345678901
i I S T S S i I S A SHE N SR
| Ver si on | Message Type | Resul t | Code |
I i I S T i i S ik M S
| Transaction ldentifier |
B i s T T i i o S o T Ji I
| Por t |
i I i S e S it SN DU DU SRS

Por t
Identifies the port number for which configuration
information is being requested. If the Port field is not
required by the nessage it is set to zero by the sender and
i gnored by the receiver.

6.1 Switch Configurati on Message

The Switch Configuration nessage requests the global (non port-
specific) configuration for the switch. The Switch Configuration
nmessage i s:

Message Type = 64
The Port field is not used in the request nmessage and is set to zero.

The Switch Configuration success response nessage has the follow ng
format:

0 1 2 3

01234567890123456789012345678901
el i I e i it T e e e e i i T o S e e S e T R R
| Ver si on | Message Type | Resul t | Code |
I S i o T s S S S e s s T
| Transaction ldentifier |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Fi rmvar e Ver si on Number | Reserved |
el i I e i it T e e e e i i T o S e e S e T R R
| Switch Type | |
i S i i e e i +
| Switch Nane |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S

Fi rmvar e Ver si on Nunber

The version nunber of the switch control firmware
install ed.
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Reserved
Field is not used. It is set to zero by the sender and
i gnored by the receiver.

Switch Type
A 16 bit field allocated by the nanufacturer of the swtch.
(For these purposes the manufacturer of the switch is
assuned to be the organization identified by the QU in the
Switch Nane field.) The Switch Type identifies the product.
When the Switch Type is conbined with the QU fromthe
Switch Nane the product is uniquely identified. Network
Managenment may use this identification to obtain product
related information froma dat abase.

Switch Nane
A 48 bit quantity that is unique within the operational
context of the device. A 48 bit | EEE 802 MAC address, if
avai l abl e, may be used as the Switch Nanme. The nost
significant 24 bits of the Switch Name nust be an
Organi zationally Unique ldentifier (QUI) that identifies
the manufacturer of the swtch.

6.2 Port Configuration Message
The Port Configuration nmessage requests the switch for the
configuration information of a single switch port. The Port field in
the request message specifies the port for which the configuration is
requested. The Port Configuration nessage is:
Message Type = 65.

The Port Configuration success response nessage has the follow ng
format:
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1 2 3
4567890123456789012345678901

B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
R e s T o T S R El ok i R e e S S e o o s

Transaction ldentifier |

I T S S S e S S S S S Sup S Sup S S S

Por t |

T S S S T S S S S it S S SEp DI S S

Port Session Number |

T T S i i S DU S A S R T o T

| zero |
+-

I

+-

I

+-

I

+-

Port

M n VPI | zero | Max VPI |

T S S i i T S S S S S S S

Mn VC | Max VCI |

i S T i S S e e I A ST S A S S S S S

Cel | Rate |

e b T S i i S S S S e e s S i T T i S S
Port Status | Port Type | Line Status | Priorities |
R s i e R i e oI S e S e S R i Tk T S S R S R i S

The switch port to which the configuration infornmation
refers. Configuration information relating to both the

i nput and the output sides of the switch port is given.
Port nunbers are 32 bits wide and allocated by the switch.
The switch may choose to structure the 32 bits into sub
fields that have meaning to the physical structure of the
switch hardware (e.g. shelf, slot, interface).

Port Sessi on Number

Mn VPI

Max VPI

Newran, et.

The current Port Session Nunber for the specified port.
Each switch port maintains a Port Session Nunber assigned
by the switch. The Port Session Number of a port remains
unchanged while the port is continuously in the Avail able
state. When a port returns to the Available state after it
has been Unavail able, or after a power cycle, its Port
Sessi on Nunber nust be changed, preferably using sone form
of random nunber.

The mi ni mum val ue of dynanically assigned inconing VPl that
the connection table on the input port can support and nay
be controll ed by GSMP.

The maxi mum val ue of dynanically assigned inconing VPl that
the connection table on the input port can support and nmay
be controlled by GSMP. It is assuned that the input port
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can handle all values of VPI within the range Mn VPl to
Max VPl inclusive and that GSMP may control all val ues
within this range. |If the switch does not support virtual
paths it is acceptable for both Mn VPI and Max VPl to
specify the sane value, nost likely zero.

The mi ni mum val ue of dynanically assigned inconing VCl that
the connection table on the input port can support and nay
be controlled by GSMP.

The maxi mum val ue of dynanically assigned inconing VCl that
the connection table on the input port can support and nay
be controlled by GSMP. It is assuned that the input port
can handle all values of VCI within the range Mn VCl to
Max VCl inclusive for each of the virtual paths in the
range Mn VPl to Max VPl inclusive and that GSMP may
control all values within this range.

A neasure of the bandwi dth of the port. It is the rate of
cells arriving at or departing fromthe port in cells/s. It
is assuned that both input port and output port have the
same cell rate.

Port Status

Newmran,

et.

G ves the admnistrative state of the port. The defined
val ues of the Port Status field are:

Avai | abl e:
Port Status = 1. The port is available to both send
and receive cells. Wen a port changes to the
Avail able state fromany other adm nistrative state,
all dynamically assigned virtual connections nust be
cleared and a new Port Session Number nust be
gener at ed.

Unavai | abl e:
Port Status = 2. The port has intentionally been taken
out of service. No cells will be transmtted fromthis
port. No cells will be received by this port.

I nternal Loopback:
Port Status = 3. The port has intentionally been taken
out of service and is in internal |oopback: cells
arriving at the output port fromthe switch fabric are
| ooped through to the input port to return to the
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switch fabric. Al of the ATM functions of the input
port above the PHY | ayer, e.g. header translation, are
performed upon the | ooped back cells.

Ext ernal Loopback:
Port Status = 4. The port has intentionally been taken
out of service and is in external |oopback: cells
arriving at the input port fromthe externa
communi cations link are inmedi ately | ooped back to the
conmmuni cations |ink at the physical |ayer without
entering the input port. None of the ATM functi ons of
the i nput port above the PHY | ayer are perforned upon
the | ooped back cells.

Bot hway Loopback
Port Status = 5. The port has intentionally been taken
out of service and is in both internal and externa
| oopback.

The type of physical transmission interface for this port.
The values for this field are given by the | ANA f TYPE
object fromthe MB defined for the | ANA f TYPE-M B
specified in RFC 1573 [rfc1573]. Exanple values are: SONET
or SDH (39), DS-3 (30).

Li ne Status

The status of the physical transm ssion nedi um connected to
the port. The defined values of the Line Status field are:

Up:
Line Status = 1. The line is able to both send and
receive cells. Wen the Line Status changes to Up
fromeither the Down or Test states, a new Port
Sessi on Nunber nust be generat ed.

Down:
Li ne Status 2. The line is unable either to send or
receive cells or both.

Test :
Li ne Status 3. The port or line is in a test node,
for exanple, power-on test.

Priorities

Newran, et.

The nunber of different priorities that this output port
can assign to virtual channel connections. Zero is invalid
inthis field. If an output port is able to support "Q'
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priorities, the highest priority is nunmbered zero and the

| owest priority is nunbered "Q 1". The ability to offer
different qualities of service to different connections
based upon their priority is assuned to be a property of
the output port of the switch. It may be assuned that for
virtual channel connections that share the sane output
port, an ATM cell on a connection with a higher priority is
much nmore likely to exit the switch before an ATMcell on a
connection with a lower priority if they are both in the
switch at the sanme tine.

6.3 Al Ports Configuration Message

The All Ports Configuration nmessage requests the switch for the
configuration information of all of its ports. The Al Ports
Configuration nessage is:

Message Type = 66
The Port field is not used in the request message and is set to zero.

The All Ports Configuration success response nessage has the
foll owi ng format:

0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
e s o i T S h h i I R SR S
| Transaction ldentifier |
i e e R e o o e i ol S N B S
| Nunber of Records | Port Record Length |
B i s T T i i o S o T Ji I

~ Port Records ~
R et e s i o e s i i

Nunber of Records
Field gives the nunber of Port Records to followin the
message. The maxi mum nunber of port records allowed in a
single All Ports Configuration success response is 64. If a
switch has nmore than 64 ports it nust send themin nmultiple
success response messages.

Port Record Length

Field gives the I ength of each port record in bytes. This
is currently 24 but the Port Record Length field allows for
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the future definition of further fields at the end of the
port record while preserving conmpatibility with earlier
versi ons of the protocol.

Port Records follow in the renmainder of the nessage. Each port record
has the follow ng format:

0 1 2 3

01234567890123456789012345678901
el i I e i it T e e e e i i T o S e e S e T R R
| Por t |
R o o e e el i S S S S i S i ol S S e e e s
| Port Session Number |
B T I e R i i i T S S e e I e ik oI I S S e S S
| zero | Mn VPI | zero | Max VPI |
el i I e i it T e e e e i i T o S e e S e T R R
| Mn VC | Max VCI I
R o o e e el i S S S S i S i ol S S e e e s
| Cel | Rate |
B T I e R i i i T S S e e I e ik oI I S S e S S
| Port Status | Port Type | Line Status | Priorities |
el i I e i it T e e e e i i T o S e e S e T R R

The definition of the fields in the port record is exactly the sane
as that of the Port Configuration nessage.

7. Event Messages

Event nessages allow the switch to informthe controller of certain
asynchronous events. Event nessages are not acknow edged. The Result
field and the Code field in the nessage header are not used and
shoul d be set to zero. Event messages are not sent during
initialization. Event nmessages have the follow ng format:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
R e s T o T S R El ok i R e e S S e o o s
| Transaction ldentifier |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Por t |
B i s T T i i o S o T Ji I
| Port Session Number |
R e s T o T S R El ok i R e e S S e o o s
| Event Sequence Nunber |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| zero | VPI | VC |
B i s T T i i o S o T Ji I

Por t
Field gives the switch port to which the event nessage
refers.

Port Sessi on Number
The current Port Session Nunber for the specified port.

Event Sequence Number
The current value of the Event Sequence Nunber for the
specified port. The Event Sequence Nunber is set to zero
when the port is initialized and is increnmented by one each
time an asynchronous event is detected on that port that
the switch would nornmally report via an Event nessage. The
Event Sequence Number nust be increnented each time an
event occurs even if the switch is prevented from sending
an Event nessage due to the action of the flow control.

VPI / VCl
Field gives the VPI/VCl to which the event nessage refers.
If this field is not required by the event nessage it is
set to zero.

Each switch port nust maintain an Event Sequence Nunber and a set of
Event Fl ags, one Event Flag for each type of Event nessage. Wen a
switch port sends an Event nessage it nust set the Event Flag on that
port corresponding to the type of the event. The port is not
permtted to send another Event message of the sanme type until the
Event Fl ag has been reset. Event Flags are reset by the "Reset Event
Fl ags" function of the Port Managenent nessage. This is a sinple flow
control preventing the switch fromflooding the controller with event
messages. The Event Sequence Nunber of the port nust be increnented
every time an event is detected on that port even if the port is
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prevented fromreporting the event due to the action of the flow

control. This allows the controller to detect that it has not been
i nformed of some events that have occurred on the port due to the
action of the flow control.

7.1 Port Up Message

The Port Up nessage inforns the controller that the Line Status of a
port has changed fromeither the Down or Test state to the Up state.
When the Line Status of a switch port changes to the Up state from
either the Down or Test state a new Port Session Number mnust be
generated, preferably using sone form of random nunber. The new Port
Session Nunber is given in the Port Session Nunber field. The VPI/VC
field is not used and is set to zero. The Port Up nessage is:

Message Type = 80
7.2 Port Down Message

The Port Down nessage inforns the controller that the Line Status of
a port has changed fromthe Up state to the Down state. This nessage
will be sent to report link failure if the switch is capabl e of
detecting link failure. The port session nunber that was valid before
the port went down is reported in the Port Session Nunber field. The
VPI/VCl field is not used and is set to zero. The Port Down nessage
is:

Message Type = 81
7.3 Invalid VPI/VCl Message

The Invalid VPI/VCl message is sent to informthe controller that one
or nore cells have arrived at an input port with a VPI/ VCI that is
currently not allocated to an assigned connection. The input port is
indicated in the Port field, and the VPI/VCl in the VPI/VC field.
The Invalid VPI/VCl message is:

Message Type = 82
7.4 New Port Message

The New Port nmessage inforns the controller that a new port has been
added to the switch. The port nunber of the new port is given in the
Port field. A new Port Session Number rnust be assigned, preferably
usi ng some form of random nunber. The new Port Session Nunber is
given in the Port Session Nunber field. The state of the new port is
undefined so the VPI/VCl field is not used and is set to zero. The
New Port nessage is:
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Message Type = 83
7.5 Dead Port Message
The Dead Port nessage inforns the controller that a port has been
removed fromthe switch. The port number of the port is given in the
Port field. The Port Session Nunber that was valid before the port
was renoved is reported in the Port Session Number field. The
VPI/VCl fields are not used and are set to zero. The Dead Port
nmessage i s:
Message Type = 84
8. Adj acency Protoco
The adj acency protocol is used to synchronize state across the link,
to discover the identity of the entity at the other end of a I|ink,
and to detect when it changes. No GSMP nessages other than those of
the adjacency protocol may be sent across the link until the
adj acency protocol has achi eved synchronization
8.1 Packet Format
The adj acency protocol is:
Message Type = 10

Al GSWMP nmessages bel onging to the adjacency protocol have the
foll owi ng structure:
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1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ver si on | Message Type | Resul t | Code |
i i i T i I S i e s o o i i

+— e+t +— +— +—

Ver si on

Resul t

Code

Sender

Newran, et.

Sender Nane |
s T i T s sl T S i R S R T

I
T S S S S i i S S e 5 +
I

Recei ver Name

e T S T e S I S

Sender Port |

N kL p e SR S T R S S S R

Recei ver Port |

T A S S i Sl S i T oI S S S S S S S T e e

Sender |nstance |

e T S T e S I S

Recei ver | nstance |

N kL p e SR S T R S S S R

The GSMP protocol version nunber, currently Version = 1. It
shoul d be set by the sender of the nessage to the GSMP
protocol version that the sender is currently running.

Field is not used in the adjacency protocol. It should be
set to zero by the sender and ignored by the receiver.

Field specifies the function of the nessage. Four Codes are
defined for the adjacency protocol:

SYN: Code =1
SYNACK: Code = 2
ACK: Code = 3
RSTACK: Code = 4.

Name

For the SYN, SYNACK, and ACK nessages, is the nane of the
entity sending the nessage. The Sender Nanme is a 48 bit
quantity that is unique within the operational context of
the device. A 48 bit | EEE 802 MAC address, if avail able,
may be used for the Sender Name. For the RSTACK nessage,
the Sender Nane field is set to the value of the Receiver
Nane field fromthe incom ng nessage that caused the RSTACK
nmessage to be generated.
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Name

For the SYN, SYNACK, and ACK nessages, is the name of the
entity that the sender of the nessage believes is at the
far end of the link. If the sender of the nessage does not
know the nane of the entity at the far end of the link,
this field should be set to zero. For the RSTACK nessage,
the Receiver Nane field is set to the value of the Sender
Nanme field fromthe incom ng nessage that caused the RSTACK
message to be generated.

Sender Port

Recei ver

For the SYN, SYNACK, and ACK nessages, is the local port
number of the link across which the message is being sent.
Port numbers are locally assigned 32 bit values. For the
RSTACK nessage, the Sender Port field is set to the val ue
of the Receiver Port field fromthe i ncom ng nessage that
caused the RSTACK nessage to be generat ed.

Por t

For the SYN, SYNACK, and ACK nessages, is what the sender
believes is the |l ocal port number for the link, allocated
by the entity at the far end of the Iink. |If the sender of
the nmessage does not know the port nunber at the far end of
the link, this field should be set to zero. For the RSTACK
message, the Receiver Port field is set to the value of the
Sender Port field fromthe inconi ng nessage that caused the
RSTACK nessage to be generated

Sender | nstance

Recei ver

Newran, et.

For the SYN, SYNACK, and ACK nessages, is the sender’s

i nstance nunber for the link. It is used to detect when the
I'ink cones back up after goi ng down or when the identity of
the entity at the other end of the Iink changes. The
instance nunber is a 32 bit nunber that is guaranteed to be
unique within the recent past and to change when the |ink
or node conmes back up after going down. Zero is not a valid
i nstance nunber. For the RSTACK nessage, the Sender
Instance field is set to the value of the Receiver Instance
field fromthe inconm ng nessage that caused the RSTACK
message to be generated.

I nst ance

For the SYN, SYNACK, and ACK nessages, is what the sender
believes is the current instance nunmber for the |ink,

all ocated by the entity at the far end of the link. If the
sender of the nessage does not know the current instance
number at the far end of the link, this field should be set
to zero. For the RSTACK nessage, the Receiver |nstance
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field is set to the value of the Sender Instance field from
the incom ng nessage that caused the RSTACK nessage to be
gener at ed.

8.2 Procedure

The adj acency protocol is described by the rules and state tables
given in this section

The rules and state tables use the followi ng operations:

0 The "Update Peer Verifier" operation is defined as storing the
val ues of the Sender Instance, Sender Port, and Sender Nane fiel ds
froma SYN or SYNACK nessage received fromthe entity at the far
end of the |ink.

0 The procedure "Reset the |ink" is defined as:

1. Cenerate a new instance nunber for the link

2. Delete the peer verifier (set to zero the val ues of Sender
I nstance, Sender Port, and Sender Nane previously stored by
the Update Peer Verifier operation)

3. Send a SYN nessage

4. Enter the SYNSENT state

0 The state tables use the foll owi ng Bool ean terns and operators:

A The Sender Instance in the incom ng nmessage matches the
val ue stored froma previous nessage by the "Update Peer
Verifier" operation.

B The Sender I|nstance, Sender Port, and Sender Nane fields in
the incom ng nessage match the values stored froma
previ ous nessage by the "Update Peer Verifier" operation

C The Receiver Instance, Receiver Port, and Receiver Nane
fields in the incom ng nmessage match the val ues of the
Sender Instance, Sender Port, and Sender Nane currently
sent in outgoing SYN, SYNACK, and ACK messages.

"&&" Represents the | ogical AND operation

"|]|" Represents the logical OR operation

Represents the | ogical negation (NOT) operation
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o Atiner is required for the periodic generation of SYN, SYNACK
and ACK nmessages. The period of the tinmer is unspecified but a
val ue of one second is suggested.

There are two i ndependent events: the tiner expires, and a packet
arrives. The processing rules for these events are:

Ti mer Expires: Reset Ti ner
If state = SYNSENT Send SYN
If state = SYNRCVD Send SYNACK
If state = ESTAB  Send ACK
Packet Arrives: |If incom ng nessage is an RSTACK

If A & C && ! SYNSENT
Reset the |ink
El se Discard the nessage
El se the followi ng State Tabl es.

0 State synchronization across a link is considered to be achieved
when the protocol reaches the ESTAB state.

St ate Tabl es

St ate: SYNSENT

[ s oo oo e s s s s s s s e e e e s ey o}
| Condi tion | Acti on | New State |
[} g ————————— = —_—_—_————————————————————————— Llp—p—p————————
| SYNACK && C | Update Peer Verifier; Send ACK | ESTAB |
e Y . +
| SYNACK && !I'C | Send RSTACK |  SYNSENT |
o e e e e e i e o o mm e e e e e e e e e e e e e e e e me e mamo o m e e e - +
| SYN | Update Peer Verifier; Send SYNACK | SYNRCVD |
o e e e o - oo e e e e e e e e e e oo oo oo M +
| ACK | Send RSTACK |  SYNSENT |
S s e s s e s e s e s e =)
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[ e —p—_—r
| Condi tion | Action | New State |
[ bl e ey et
| SYNACK && C | Update Peer Verifier; Send ACK | ESTAB |
o e e e oo o m e e e e e e e e e e e R +
| SYNACK && ! C | Send RSTACK |  SYNRCVD |
o e e e o oo e m e e e e e e e e e e e e mm e mmmaa o - R +
| SYN | Update Peer Verifier; Send SYNACK | SYNRCVD |
o e e o s o m e e e e e e e e e eee e Fom e +
| ACK && B && C | Send ACK | ESTAB |
o e e e oo o m e e e e e e e e e e e R +
| ACK && !'(B && C) | Send RSTACK |  SYNRCVD |
[ e —p—_—r
State: ESTAB

[ s oo oo e s s s s s s s e e e e s ey o}
| Condi tion | Acti on | New State |
[} g ————————— = —_—_—_————————————————————————— Llp—p—p————————
| SYN || SYNACK | Send ACK (note 1) | ESTAB |
o e e oo s o m e e e e e e e e e ee e Fom e oo +
| ACK && B && C | Send ACK (note 1) | ESTAB |
o e e e e oo oo o e e e e e e e e e e e e e e mmemamao o N +
| ACK & !'(B && C) | Send RSTACK | ESTAB |
[} i —p—_———————————————————————————

Note 1: No nore than one ACK should be sent within any time period of
| ength defined by the tinmer.

9. Failure Response Messages

A failure response nessage is fornmed by returning the request nessage
that caused the failure with the Result field in the header

indicating failure (Result = 4) and the Code field givin
code. The failure code specifies the reason for the switch being
unabl e to satisfy the request nessage. A failure code of

for a failure that

is specific to the particular request

g the failure

16 is used
message and

its neaning is defined within the text describing that nessage. The
followi ng failure codes are defined

aRrwnhRE

Newran, et. al
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Unspeci fied reason not covered by other failure codes.
I nvalid request message.

The specified request is not inplenmented on this
Invalid port session nunber.

One or nore of the specified ports does not exist.

swi t ch.
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13:
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15:
16:
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One or nore of the specified ports is down.

One or nore of the specified VPIs or VCls is out of range on
one or nmore of the requested ports.

The specified connection does not exist.

The specified branch does not exist.

A branch belonging to the specified nulticast connection is
al ready established on the specified output port and the

swi tch cannot support nore than a single branch of any
mul ti cast connection on the sane output port.

The limt on the maxi mum nunber of multicast connections that
the switch can support has been reached.

The limt on the maxi mum nunber of branches that the
specified multicast connection can support has been reached.
Unabl e to assign the requested VPI/VCl value to the requested
branch on the specified nmulticast connection

General problemrelated to the manner in which nulticast is
supported by the swtch.

Qut of resources (e.g. nenory exhausted, etc.).

Failure specific to the particul ar message type.
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