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Communication Manager (CM) API

Overview

This document describes the application program interface (API) for the VIEO
Communication Manager (CM). The library that supports the VIEO CM API can
run in user space or kernel space, in both unified and split address space
environments.

The VIEO CM API provides the following:

* Functional-level access to the objects exchanged as part of connection estab-
lishment!

Named services support for registration and querying

Obtaining path information within the InfiniBand fabric

Creating and destroying connections

Resolving unreliable datagram (UD) services

The VIEO CM API assumes that queue pairs (QPs) and End-to-End Contexts
(EECs) behave as specified in the Infiniband Architecture Specification. For
example, when a teardown is initiated by the connection partner (the remote
side), an application may not be able to process the disconnect request (DREQ)
for some time. In this situation, the CM will modify the QP or EEC to the error
state. This will generate an error for all outstanding work queue elements
(WQEs, QP in error), or cause all send operations to fail (EEC in error).2

The VIEO Channel Abstraction Layer (CAL) API extends affiliated
asynchronous events such that state changes to QPs or EECs generate an event.3
The VIEO CM API assumes affiliated asynchronous events behave as specified
in the Infiniband Architecture Specification. For example, when a connection is
being established, it is possible for the CM ready-to-use (RTU) MAD to be
dropped by the fabric. In this case, the active side of the connection believes that
the connection is established, and the passive side of the connection believes that
the connection is pending. The Infiniband Architecture Specification requires the
generation of an affiliated asynchronous event when the first packet of a Reliable
Connection (RC), Reliable Datagram (RD), or Unreliable Connection (UC)
message is received after the QP/EECs state has been modifed to ready-to-
receive (RTR).# The implication of this is that the active side of the connection
must send the first message.

A connection can have a primary and an alternate path. When the hardware
switches from the primary path to the alternate path, the original alternate path
becomes the new primary path and there is no new alternate path. The CM API
provides both manual and automatic capabilities to manage the loading of new
alternate paths.

1. See Chapter 12 of the "InfiniBand Architecture Specification Volume 1, Release 1.0.a;
June 19, 2001."
2. See C10-41, C10-42, O10-21 compliance statements in Chapter 10 of the "InfiniBand
Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."
. See the “VIEO Channel Abstraction Layer (CAL) API Reference Manual.”
4. See sections 11.6.3.1 and 12.9.6 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

W



0-<

Communication Manager (CM) API Reference Manual

Overview

The CM communicates with an application through inter-process
communication (IPC) endpoints, which are represented by the following IPC
tags:

* A communication ID (CID) tag is a binding of an IPC endpoint and a CM
CID. A CID is unique to a port. The CID tag is used by the CM to route all
CM MADs, except requests (REQs), within a node.

* Aserver ID (SID) tag is used by a server and binds a service ID to an IPC end-
point. An SID is unique within a port. All CM REQ MADs are routed within
the node based on this binding.

The VIEO CM API provides an exit that applications can use to examine the
contents of CM MADs, allocate resources, and specify subsequent CM protocol
actions.

Allocation of resources needed for a connection or UD application is the sole
responsibility of the application. The CM API does not allocate QP/EEC or
related resources.

Client View

From the client point of view, the VIEO CM API provides a way to locate a
server instance on the InfiniBand fabric, select paths to that server instance, and
establish a connection. For managing UDs, the CM API also provides a way to
locate a QP number associated with a service.

To locate a service, the client must know the service ID or the service name.
Using either or both of these, the client can query entities within an InfiniBand
fabric to locate instances of the server. The Subnet Administrator (SA) is the only
component that provides this cabability as specified by the InfiniBand
Architecture Specification; there may be additional directory services in the
future. The VIEO CM API allows for this expansion of capability through
resolution tables.

The SA provides access to service records through MADs.! Since multiple
service records are permissible, the CM API provides a mechanism to retrieve
multiple records. This mechanism is implemented with iterators; that is, a client
calls repeatedly the cm ser vi ce_query function until the i t er at or parameter
indicates that there are no more records.

Once a service instance is selected, a path to the service must be obtained.
Currently, only the SA provides this service; however, there may be additional
suppliers of path information in the future. The path search space can be
extended using the same resolution tables that are used for locating services.
Given a source and the number of paths requested (n), the SA will return zero to
n path records. As with service records, the CM API provides support for
multiple records using an iterator. The client can connect to the server once at
least one path to the server is known.

The VIEO CM API provides the cm connect function to initiate the connection
process; see “‘cm_connect” on page 37.2 The cm connect function informs the
CM to start a connection and associate all CM protocol events to an IPC

1. For more information, refer to Chapter 15 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."

2. The protocol used to establish this connection is detailed in Chapter 12 of the "InfiniBand
Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."
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endpoint. The IPC endpoint is bound to a local communication ID (CID) that is
allocated by the CM. This IPC endpoint is represented by an IPC tag and is
referred to as the CID tag; see Table 5, “Connection Data,” on page 20. The

cm _connect function blocks until the callback function (see page 18) returns a
value signalling the unblock or time expires.

The parameters of the connection are specified in data passed to the cm connect
function; see Table 5, “Connection Data,” on page 20. This data contains all the
information required to start a connection. As the connection progresses, data
items are added. This additional information is obtained from the CM MADs that
are exchanged in the connection establishment protocol. After failure or success,
cm _connect returns, and the connection state is reflected in the connect data.

The following diagrams, though not exhaustive, illustrate the process of client
connect/disconnect:

E connect >
I CM REP
N CALLBACK -
N
T CM RTU > A
P
é < connect |
P
L
|
g cq error or async event
T T
I disconnect
-
N < CMDREQ
CALLBACK CM DREP
-
disconnect
Figure 1: Client process with asynchronous (passive initiated)
disconnect (CM set QP state to error) resulting in the call to disconnect.
C
:_ connect >
E < CM REP
T CALLBACK CM RTU A
> P
|
é < connect
P
L
|
C
A disconnect
N >
’C\l) < CM DREP
CALLBACK
-
< disconnect

Figure 2: Client process with synchronous (active initiated) disconnect.
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Unreliable datagrams (UDs) do not have a connection. However, the CM
provides the capability of locating a UD QP associated with a service. As with
the connection-oriented transport protocols, the client issues a connect call, but
only the service ID and primary path are needed for UDs. On successful
completion, the connect data contains the QP number and queue key (Q_Key)
associated with the service.

s

C

L

I

E

T :
A connect |
P

P < CM SIDRR

L CALLBACK

| »
C

A connect

T

I

0

N

Figure 3: Locating a UD QP.
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Server View

A server may register itself such that clients can locate it on the InfiniBand
fabric. Currently, the CM in the node where the server resides and the subnet SA
are the only two entities that will accept registration from a server, as specified by
the InfiniBand Architecture Specification. Servers should normally register with
both. The registration with the local CM is needed so that the CM will know the
service ID and can route incoming REQs to the registrant. In the future, there
may be additional entities to accept registration; the VIEO CM API allows for
this extension with the addition of resolution tables.

If both the CM and the SA will be accepting registration from the server, the
server must first register with the local CM. This prevents the SA from informing
a client of the existence of the server prior to the registration with the local CM.
When the service is registered with the CM, an IPC endpoint is created. This [PC
endpoint is represented by an SID tag. The cm | i st en function takes an SID
IPC tag, the default connection data, and a pointer to the callback function as
input and returns the new connection data created by the callback function as
output.

External CM REQ MADs are routed to the SID IPC endpoint based on the SID in
the CM REQ MAD. A newly-created local CID is associated with each CM REQ
MAD. A new IPC endpoint is created and bound to this local CID. When the
listen callback is executed, the Cl Di pc data item in the connect data is set to this
new tag. It is the responsibility of the callback function to allocate storage for the
new connection data that will be returned to cm | i st en. The new connect data
will be written by the CM API, with the exception of the context data item.

m NOTE: Multiple threads within the server’s address space can call the
| cm.li sten function. Multithreaded servers cannot rely on any ordering of
execution of the multiple listen calls.
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The following diagrams, though not exhaustive, illustrate the listen process:

—To>

|
S - service reglster
E .
R listen >
v C CM REQ
R A
L CM REP >
A L
P B
P A
L C |l CMRTU
I K
C -
A .
T |l listen
|
(¢
N
disconnect >
< CM DREP
CALLBACK
-
< disconnect
Figure 4: Server process with synchronous (server initiated)
|
s | service register
E .
R listen >
V
E 2 < CM REQ
L CM REP >
A L
P B
P A
L C |l CMRTU
| K
C |
A
;I' < listen
(e
N
disconnect >
CALLBACK - Do
CM DREP >
' disconnect

v

Figure 5: Server process with asynchronous (“passive” initiated)
disconnect (CM set QP state to error) resulting in the call to disconnect.
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Client/Server Interoperation

-QP

state

ereset

einit

*RTR

*RTS

The following diagram illustrates the normal sequences that occur when
establishing an RC connection for client-server applications:

Server Client 0P
eapplication callback *CM *SA «CM «callback -application cote
eservice reg -

- .
~set service
record
tt bl< >
~get table e
service record : service query
- -
- -
eget table . woath
path record . path query
- -
elisten -
» create QP ereset
~connect
- «CM REQ -
= create QP
>
= modify QP
* modify QP|
CM REP - B
= modify QP =init
* modify QP «RTR
» * REP
-
= modify QP RTS
- *CMRTU P> .connect
= modify QP
«RTU T
—_>
elisten
-

Figure 6: Establishing an RC connection for client-server applications.
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down an RC connection:

The following diagram illustrates the normal sequences that occur when tearing

QP Server Client QP
state eapplication callback *CM *SA *CM callback eapplication state
«RTS *RTS
=disconnect
-
* modify QP eerror
- <CM DREQ
* modify QP
eerror
N
«CQerror
«disconnect >
- DREQ @—T—
.
. «CM DREP
«disconnect
P> .disconnect
> destroy QP « destroy QP
Figure 7: Tearing down an RC connection.
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Peer-Peer Interoperation

The following diagram illustrates the normal sequences that occur when

establishing an RC connection for peer-peer applications:
.op  Peer A (CA GUID < Peer B’s CA GUID) Peer B
state eapplication ecallback *CM *SA *CM ecallback eapplication
eservice reg >
eset service
record
- P> .service reg
- -
eset service
record
- P t tabl
caryi ~get table
service query service record
- |
- | o
epath eget table
path query path record
- |
Tt bI< >
eget table oy
service record service query
4 »
- |
eget table «path quer
path record path query
ereset » create QP - -
econnect — 1 gu -
*CM REQ
» create QP ereset
- -<— | econnect
<REQ *—— «CM REQ
— 1 >
* modify QP
einit
RTR * modify QP
<CM REP > y
= modify QP einit
» modify QP *RTR
< FFP
* modify QP *RTS
- <CM RTU P> .connect
*RTS * modify QP
«RTU =
—_>
econnect &

Figure 8: Establishing an RC connection for peer to peer applications.
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Function Overview

Service and Path Query

Before a connection between two fabric elements can be made, the path(s)
between them must be found. Obtaining a path between two fabric elements
requires knowing the location of the elements on the fabric. Currently, only the
Subnet Administrator (SA) is capable of providing path information; in the
future, additional providers of path information may be available. The VIEO CM
API allows for this expansion of capability through resolution tables.

The resolution table on page 49 contains an arbitrary number of entries, each of
which contains the following information:

» A pointer to the function to execute the resolution protocol (local CM, subnet
SA, LDAP, etc.)
» The fabric path to the resolution server

The resolution function on page 48 takes the following parameters:

The 2-tuple operation type: <query/register/unregister, path/service>
The path to the resolution server

An iterator (both input and output) - iterators cannot be cached
Command

Data specific to the path or service (both input and output)

m NOTE: Currently, there is no InfiniBand definition for registering a path. The 2-
| tuple <register, path> performs no action.

The VIEO CM API provides resolver functions for CM and SA and a default
resolution table. The first entry in the default resolution table is the CM resolver.
The second entry in the default resolution table is the SA resolver, with a path to
the current master Subnet Manager (SM)/SA. If the resolution table passed is
NULL, the default table is used.!

Iterators are used for queries only and provide the capability of processing
multiple data items. When the resolution function is called initially, the command
should be set to “initial.” The function then performs the query protocol to its
resolution server. If there are multiple records, the iterator is initialized to return
the next record when subsequent calls are made (and the command is set to
“next”). This continues until the records are exhausted (that is, the iterator is
NULL) or the function is passed a command value of “end.” Iterators cannot be
cached; that is, an iterator is only valid while the command is “next” and ceases
to be valid when it is NULL, or the command is “end.”

The data specific to the query is used as both input and output. When the
command is set to “initial,” the data is used as a template specifying the search
criteria.?2 From then on, the data is used as output and contains the current record.
The storage needed by the iterator is allocated and freed by the resolution
function.

1. For more information about resolution, see “Resolution Definitions” on page 47.
2. For more information, refer to Chapter 15 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."

14
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Service Query

The service query function, cm servi ce_query, is used to locate a specific
service. The service specification is provided by the information listed in the
following table. This information is returned by cm ser vi ce_query for each
matching record found.

Table 1: Service Data

Name Description
ver sion Version of data (this specification is version 1).
magi c Value that uniquely identifies the structure type.
cont ext Opaque data item for use by application.
caHandl e Specifies the local channel adapter (CA).
port Specifies the local port as defined in Chapter 2 of the "InfiniBand Architecture
Specification Volume 1, Release 1.0.a; June 19, 2001."
SID tag Endpoint to be associated with the service. If this is NULL, a new endpoint will be

created. If it is not NULL, the service is added to the existing endpoint.

component Mask

Bitmap; least significant bit (LSB) is a component (member) following this data item.
If bit is set, the the corresponding data item is to be included in the search criteria.

i nval i dvask

Bitmap with same ordering as conponent Mask. If there is an error processing the
request, this data item specifies the components that caused the error.

servi cel ease

Amount of time before SA deletes the service record; see section 15.2.5.15 of the
"InfiniBand Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."

partition P-key needed to access service; see section 10.9 of the "InfiniBand Architecture
Specification Volume 1, Release 1.0.a; June 19, 2001."

sfl ags Meaning is service dependent.

of | ags See section 15.2.5.15 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

gid GID of service.

servicel D If set to 0, then the SID will be allocated by the API (OS-allocated SID).

servi ceNane

UTF-8 encoded name, up to 124 characters in length; NULL terminated.

15
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Path Query

The path query function, cm pat h_query, is used to find paths from a port on a
local CA to a port-specific service on the fabric. The information used to specify
the source, destination, maximum number of paths to find, and other information
is specified in the following table. This information is returned by

cm pat h_query for each path found.!

Table 2: Path Data

Name Description
versi on Version of data (this specification is version 1).
megi c Value that uniquely identifies the structure type.
cont ext Opaque data item for use by application.
caHandl e Specifies the local channel adapter (CA).

port

Specifies the local port as defined in Chapter 2 of the "InfiniBand Architecture
Specification Volume 1, Release 1.0.a; June 19, 2001."

component Mask

Bitmap; LSB is a component (member) following this data item. If bit is set, the the
corresponding data item is to be included in the search criteria.

i nval i dvask Bitmap with same ordering as conponent Mask. If there is an error processing the
request, this data item specifies the components that caused the error.

nunPat hs Number of path records to return; see section 15.2.5.17 of the "InfiniBand
Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."

servicel D Service ID from Table 1, “Service Data,” on page 15.

pkey Partition key (P_Key) from service information in Table 1, “Service Data,” on
page 15; see section 10.9 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

pkeyl ndex P_Key index for source port; see section 10.9.2 of the "InfiniBand Architecture
Specification Volume 1, Release 1.0.a; June 19, 2001."

MrUsel See section 15.2.5.17 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

MTU MTU of the path; see section 12.7.28 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."

r at eSel See section 15.2.5.17 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

rate 1-30 Gb/sec.

[ifetimeSel See section 15.2.5.17 of the "InfiniBand Architecture Specification Volume 1,
Release 1.0.a; June 19, 2001."

lifetime See section 15.2.5.17 of the "InfiniBand Architecture Specification Volume 1,

Release 1.0.a; June 19, 2001."

servi celLevel

Service level (SL) for path.

i njecti onRate

Derived from rate.

| cl AckTi neout

Derived from lifetime.

1. For more information, refer to section 15.2.5.17 of the "InfiniBand Architecture Specifi-
cation Volume 1, Release 1.0.a; June 19, 2001."

16
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Table 2: Path Data

Name

Description

rawlraffic

Set if raw packet path (no p-key needed).

subnet Local

Set if source and destination reside in same subnet.

srcLID LID of source.
src@ D GID of source.
dest LID LID of destination.
destd D GID of destination.

trafficd ass

See section 5.2.2 of the "InfiniBand Architecture Specification Volume 1, Release
1.0.a; June 19, 2001."

f1 owLabel See section 5.2.2 of the "InfiniBand Architecture Specification Volume 1, Release
1.0.a; June 19, 2001."
hopLi m t See section 5.2.2 of the "InfiniBand Architecture Specification Volume 1, Release
1.0.a; June 19, 2001."
Service Registration

Before a service can be located, the service must register itself using the service
registration function, cm ser vi ce_r eg. The service registration function
utilizes the following items:

* A resolution table; see “Service and Path Query” on page 14.
» The service data; see Table 1, “Service Data,” on page 15.
* A timeout.

The SID tag in the service data represents a binding between the service ID and
an [PC endpoint. The timeout specifies how long to wait for completion of the
registration operation. If the input SID tag pointer is NULL, an IPC endpoint is
created and returned as the output SID tag. If the input SID tag is currently
active, this service is bound to the input SID tag, and the input SID tag is copied
to the output SID tag.

The node registration process is split into two parts; node internal and node
external. The VIEO CM API provides an SA registration resolver function.! It
implements the SA service and path protocols specified in Chapter 15 of the
"InfiniBand Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."

For each entry in the resolution table, the node registration process external to the
node is as follows: call the resolution function with the specified service data and
resolver path.

NOTE: When the pending connection (or completed connection) is terminated,
the association between the CM IPC tag and the local communication ID (CID)
i1s removed, and the local CID is released.

1. For more information about the SA resolver function, see “CM and SA Resolver Function
Prototypes” on page 48.

17
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Service Delete

A

The service delete function, cm servi ce_del , is the inverse of service
registration and is performed in the reverse order; that is, if the registration order
is CM, SA, and LDAP, the unregistration order will be LDAP, SA, and CM. The
SA record is deleted, all pending or active connections using the service ID are
terminated, and all associations between the port, the IPC tag, and the service ID
are removed. All resources related to the registration are released.

NOTE: Deleting a service does not affect established connections.

Callback

The callback function is specified through a parameter to the cm connect ,

cm listen,cmdi sconnect, and cm | oad_ap functions. Each of these
functions block until a CM MAD is received or time expires. When a MAD is
received, the associated callback is invoked (in the context of an application’s
call). When the callback function returns, and the connection state is established,
rejected, or terminated, the CM API call unblocks. Otherwise, when the callback
function returns, the CM API call continues to block until either a CM MAD is
received or time expires.

The callback function specifies the next CM protocol action. The actions allowed are:

* reject
* message receipt acknowledgment (MRA)
* next

The reject action causes a CM REJ MAD to be sent, and terminates the
connection. Before returning, the callback function should set the r ej Code in the
connection data. The callback may also set the r ej ARl data in the connection
data before returning.

The MRA action causes a CM MRA MAD to be sent. The purpose of the MRA is
to inform the remote CM that extra time is required to process the last request
from the remote CM. The MRA must specify the amount of time the remote CM
should wait, which is specified with the ser vi ceTi neout data item in the
connect data (see Table 5 on page 20). Before returning, the ser vi ceTi meout
must be set. After the CM MRA MAD is sent, the callback is again called with an
indication that an MRA has been sent. This allows the callback to continue
operation.

The next action causes the next normal CM MAD to be sent. For connection
establishment, this is either CM REP (passive side), or CM RTU (active side).

18
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The following tables specify the QP/EEC state relative to the MAD received or sent.!

Table 3: QP/EEC State relative to CM MAD Received

State prior to MAD Event State prior to callback

No QP/EEC, RESET CM REQ No QP/EEC, RESET

INIT CM REP RTR

RTR CM RTU RTS

RTS CM DREQ ERROR

ERROR CM DREP RESET

Any CM REJ RESET

No QP/EEC, RESET CM SIDR No QP/EEC, RESET

Table 4: QP/EEC State relative to CM MAD Sent

State after callback MAD sent State after MAD sent
INIT CM REQ INIT
RESET, INIT, RTR CM REP RTR
RTR CM RTU RTS
RTS CM DREQ ERROR
ERROR CM DREP RESET
Any CM REJ RESET
RESET, INIT, RTR, RTS CM SIDRR RTS

Connect

The connect function, cm connect , initiates a connection or locates a UD QP
associated with an SID. The connect function utilizes the following items:

* Connect data; see Table 5, “Connection Data,” on page 20
* A callback function CM; see “Callback” on page 18

The connect function creates an IPC endpoint and notifies the CM to initiate a
connection. The CID tag is stored in the connection data. The connect function
blocks until the connection state becomes established or rejected or time
expires.2 The timeout is set by the | c| CM i neout and maxCM et ri es connect

data items.

When creating a peer to peer connection, the peer that assumes passive mode will
have its callback function invoked with the CMapi CBmask REQ bit set.

The connect data items under the “When first available client” column in the

following table marked “source,

29 ¢

connect,” or “QP create” must be valid before

calling the connect function (some data items are specific to transport type).

1. The data needed for each transition is specified in sections 11.2.3.2 and 11.2.6.2 of the
"InfiniBand Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."
2. For more information about callback flags, see “Callback Definitions” on page 46.
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Table 5: Connection Data

When first | When first
Name Description available | available
client server
version Version of data (this specification is version 1). | source source
magi ¢ Value that uniquely identifies the structure type. | source source
cont ext Opaque data item for use by application. source source
caHandl e Specifies the local channel adapter (CA). source source
port Specifies the local port as defined in Chapter 2
of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."
tagCl D IPC tag used for a specific connection. CM REQ CM REQ
Callback
conmponent Mask Bitmap; LSB is a component (member) source source
following this data item. If bit is set, the
corresponding data item is to be included in the
search criteria.
i nval i dvask Bitmap with same ordering as source source
conponent Mask. If there is an error
processing the request, this data item specifies
the components that caused the error.
state See section 12.9.7 of the "InfiniBand source source
Architecture Specification Volume 1, Release
1.0.a; June 19, 2001."
| cl Conm D ID assigned by CM; unique to port only. CM REQ CM REQ
rmt Comm D ID assigned by remote CM. CM REP CM REQ
adapter@uid GUID of the node. Connect call | CM REQ
| cl CMgkey Q_Key for CM. Connect call | CM REQ
I cl StartingPSN Initial packet sequence number (PSN) for RC, | source source
RD, UD connection.
| cl QPN QP number. QP create QP create
QPhandl e Value returned from QP create. QP create QP create
I cl Qkey Q_Key value for QP (RD). QP create QP create
| cl EECN Local End-to-End Context (EEC) number. EEC create | EEC create
eecHandl e Value returned from EEC create. EEC create | EEC create
I cl RNRretry Number of times to retry an RNR before failing | source source
(RC/RD).
| cl FI owContr ol If set, end-to-end flow control is enabled. source source
rm Starti ngPSN Starting PSN for connection partner (RC, RD, | CM REP CM REQ
uQ).
rmt QPN QP number of connection partner. CM REP CM REQ
rm key Q_Key of connection partner (RD). CM REP CM REQ
r m EECN EEC of connection partner. CM REP CM REQ
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When first | When first
Name Description available | available
client server

rmtRNRretry Connection partner’s RNR retry count. CM REP CM REQ

rmt FI owCont r ol Connection partner has end-to-end flow control | CM REP CM REQ
enabled.

servi ceType Type of transport (RC, RD, UC, UD). connect call | CM REQ

partiti onKey P_Key for connection. connect call | CM REQ

| cl RespResour ces QP create QP create

[ clInitDepth QP create QP create

exi st RDC If sett, a Reliable Datagram Domain (RDD) already | source source
exists.

I cl CMi neout Amount of time before local CM issues an MRA | source CM REQ
or reject.

rmt CM i neout Amount of time before partner CM issues an source CM REQ
MRA or reject.

maxCMetri es Number of times CM retries before failing. connect call | CM REQ

retryCount Number of times transport will retry before connect call |CM REQ
failing.

r mt RespResour ces CM REP CM REQ

rntlnitDepth CM REP CM REQ

t ar get AckDel ay connect call | CM REQ

fail over Accepted |Ifset, failover is accepted. CM APR

pri mPat h Primary path data on which data will traverse. | connect call | CM REQ

al tPath Alternate path data on which data will traverse. | connect call | CM REQ

aut oLAP Enables auto-LAP capability (default). connect call | not used

apSt at us Status after loading alternate path. CM APR CM APR

si dr Code Status response after a service ID resolution CM SIDRR | not used
(SIDR).

servi ceTi meout If MRA received, amount of time to wait for CM MRA CM MRA
next protocol message.

privat eDat a Private data associated with current MAD. all CM MAD | all CM MAD

r ej Code Rejection code if connection is rejected; see CM REJ CM REJ
“Rejection Codes” on page 44.

rej ARl Additional data associated with reject. CM REJ CM REJ
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The listen function, cm | i st en, waits for a connection request or a service ID
resolution (SIDR) request. The listen function utilizes the following items:

The SID IPC tag created by the service register API function

A pointer to the callback function

Connect data; see Table 5, “Connection Data,” on page 20

The CID IPC tag for the new connection and the connection data created by
the callback function are returned by the listen function as output

The listen function blocks until the connection state is established or rejected, or
time expires.! The timeout is set by the | c| CM i meout and nexCMr et ri es
connect data items.

NOTE: More than one thread can call the listen function with the same callback
and SID IPC tag.

Disconnect

The disconnect function, cm di sconnect , is used to initiate a teardown of an
established connection, or continue the teardown of a terminating connection.
This function utilizes the following items:

* A pointer to the callback function
* Connect data; see Table 5, “Connection Data,” on page 20

The disconnect function blocks until the state is terminated or time expires.! The
timeout is set by the | c| CM i meout and naxCM et ri es connect data items.

The disconnect function examines the current QP and connection state and
determines if there is a pending disconnect request (DREQ) from the remote CM.
If there is a pending DREQ), the callback function is called. Otherwise, the
disconnect function initiates the connection teardown by sending a DREQ.

1. For more information about callback flags, see “Callback Definitions” on page 46.
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Path Migration

When a connection is created, the connection can specify both a primary and an
alternate path. Initially, the transport data is transferred using the primary data
path. Should the primary path fail, the fabric hardware automatically switches to
the alternate path. This is referred to as path migration.!

When a path migrates from the primary path to the alternate path, an affiliated
asynchronous event is generated. This event can be used by the VIEO CM API to
trigger an SA query for a new alternate path, and then load the new alternate path
using the load alternate path/alternate path response (LAP/APR) CM protocol,
this capability is called auto-LAP.2

The VIEO CM API auto-LAP capability is enabled by the aut oLap connect data
item (see Table 5 on page 20). The algorithm for auto-LAP path selection is as
follows:

1. Create an initial query template using the SGID/DGID in the primary path.

2. Query the SA for the maximum number of paths (127).

3. Select the first path that does not match the alternate path. If no path is found
and there are multiple GIDs for the port, select the next GID as the SGID and
go to Step 2. If all GUIDs for the port are exhausted, exit.

4. Mark the alternate path as the new primary path; mark the newly found path
as the alternate path and execute the LAP protocol .

If an application chooses, it can disable the auto-LAP capability by clearing the
auto-LAP enable flag in the connect data. In this case, an application must
perform a path query, select the new alternate path, and load the new alternate
path using the load AP function (see “cm_api_init” on page 41).

The following diagrams illustrate cm | oad_ap:

c

L

I

E

N A

T load AP > P
I

A CM APR

P CALLBACK

P -

L

| load AP

c

A

T

I

o)

N

Figure 9: Client view

1. For more information about path migration, refer to section 10.4 of the "InfiniBand Archi-
tecture Specification Volume 1, Release 1.0.a; June 19, 2001."
2. “Auto-LAP” is a term defined by the VIEO CM.
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CM LAP

CALLBACK CM APR

Figure 10: Server view
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CM API Data Structures

Service Data Structure

Struct Member Bit Map Values (map to SA component bitmap values)
#define CM _SERV_servi celLease (0x00000002ULL)

#define CM SERV partition (0x00000004ULL)
#def i ne CM SERV_sfl ags (0x00000008ULL)
#def i ne CM _SERV_¢f | ags (0x00000010ULL)
#defi ne CM _SERV _gi d (0x00000040ULL)
#defi ne CM_SERV_servicel D (0x00000080ULL)
#def i ne CM_SERV_servi ceNane (0x00000020ULL)
Definition

#defi ne CM_API _VERSI ON 1

#defi ne CM_API _EYE_SERVI CE " SERV"

#define CM APl _EYE_SERVICE_32  0x53455256

typedef struct _CMapi Magic_t {
uint8_t eyel 4] ; /'l Eye catcher above
uint8_t reserved[ 4];

} CMapi Magic_t;

#define CM_MAX_SERVI CE_NAME (992 / 8) // See 15.2.5.15!
typedef uint8_ t CMapi ServNane_t[ CM MAX _SERVI CE_NAME] ;

typedef struct _CMapi Service_t {

uint32_t ver si on;
CWVapi Magi c_t magi c;
voi d *cont ext ;

/1 The following two fields are used to specify the adapter and
/1l port fromwhich the service queries should be sent

Cal _handl e_t caHandl e;
intl1l6_t port;

/1 The conponentMask is used to specify the search criteria, when
/1 used as input, and specifies the fields that are valid when
/1 provided as out put

ui nt 64 _t conmponent Mask;
ui nt 64 _t i nval i dvask;

1. References to the "InfiniBand Architecture Specification Volume 1, Release 1.0.a; June
19, 2001." within a code definition or sample will be noted with the section number only.
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/[l Currently, only the SA service records are represented. As

/1l other service informati on sources becone avail able, they wll
/1 be added.
uint32_t servi ceLease; [/ Service |ease period
uint16_t partition; /1l Partition of this service
uint16_t sf |l ags; /'l Service specific flags (12)
uint8_ t gf | ags; /'l Service generic flags (4)
ui nt 8_t gi d[ 16]; /1 A D of service
ui nt 64_t servicel D; /1 Service ID

CWMapi ServNanme_t servi ceNane; /1 Service nane (UTF-8 encoded)

} CMapi Service_t;

#define CM APl | NI T_SERVI CE_T(_SP)

{
menset ((void *)_SP, 0, sizeof (CVapi Service_t));
*((uint32_t *)((_SP)->magic.eye)) = CM APl _EYE_SERVI CE_32;
(_SP)->version = CM APl _VERSI ON;

}

Path Data Structure

Struct Member Bit Map Values (map to SA component mask bits)

#defi ne CM_PATH srcLI D (0x00000004ULL)
#defi ne CM_PATH srcd D (0x00000008ULL)
#define CM PATH destLID (0x00000010ULL)
#define CM PATH destd D (0x00000020ULL)
#define CM PATH rawTlraffic (0x00000040ULL)
#def i ne CM_PATH_f | owLabel (0x00000100ULL)
#def i ne CM_PATH hopLi mi t (0x00000200ULL)
#define CM PATH trafficd ass (0x00000400ULL)
#defi ne CM_PATH nunPat hs (0x00001000ULL)
#def i ne CM_PATH pkey (0x00002000ULL)
#def i ne CM_PATH servi celLevel (0x00004000ULL)
#defi ne CM_PATH MrUsel (0x00008000ULL)
#defi ne CM_PATH MIu (0x00010000ULL)
#def i ne CM_PATH r at eSel (0x00020000ULL)
#define CM PATH rate (0x00040000ULL)
#define CM PATH |ifetimeSel (0x00080000ULL)
#define CM PATH lifetime (0x00100000ULL)
#define CM_PATH i nj ecti onRate (0x00200000ULL)

/1 The following are not part of the SA path record

#def i ne CM_PATH_I cl AckTi meout (0x10000000ULL)
#def i ne CM PATH subnet Local (0x20000000ULL)
#def i ne CM_PATH servicel D (0x40000000ULL)
#def i ne CM PATH pkeyl ndex (0x80000000ULL)
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Definition

#define CM APl _EYE_PATH " PATH'
#define CM APl _EYE_PATH 32  0x50415448

typedef struct _CMapiPath_ t {

uint32_t version;
CMapi Magi c_t magi c;
voi d *cont ext ;

/1l The following two fields are used to specify the adapter and
/1 port fromwhich the service queries should be sent

Cal _handl e_t caHandl e;

intl6_t port;

/1 The conponentMask is used to specify the search criteria, when
/1 used as input, and specifies the fields that are valid when
/1 provided as out put

ui nt 64 _t conponent Mask;

ui nt 64 _t i nval i dMask;

uint 8_t numPat hs; /1 Nunmber of path records to return

/1 The following is set by the application and ties the path to
/1 a particular service.
ui nt 64_t servicel D; /1 Service associated with path

/1 The follow ng nenbers are naintained by the SA
/'l They shoul d not be changed.
uint 16_t pkey; /1 Partition key
uint8_ t pat hMIUsel ; /1 See 15.2.5.17
uint8 t pat hMTU, /1l See 12.7.28
uint 8_t rateSel ; /1 See 15.2.5.17
uint 8_t rate; /[l See 15.2.5.17
uint 8_t lifetimeSel; /[l See 15.2.5.17
uint8_t lifetine; /!l See 15.2.5.17
uint8_t servicelLevel; [/ See 12,7,16
uint8_t injectionRate; // See 12.7.25 & 9.11.1
uint8_t | cl AckTinmeout; // See 12.7.34 & 9.7.6.1.3
uint8_t rawTraffic; /! see 15.2.5.17
uint8 t subnet Local ; /1 If set, no GRH needed
/'l See 12.7.7
uint16 t srcLl D; /1l See 12.7.11
uint 8_t srcd D] 16]; /[l See 12.7.10
uint16_t dest LI D; /[l See 12.7.21
uint8_t destd D[ 16] ; /1 See 12.7.20
uint8_t trafficOass; [/ See 12.7.17
uint32_t f1 owLabel ; /1l See 12.7.18
uint8_t hopLinit; /1l See 12.7.19

} CMapi Path_t;
#define CM APl | NI T_PATH T(_SP)
menset ((void *)_SP, 0, sizeof (CMapiPath_t));

*((uint32_t *)((_SP)->nmgic.eye)) = CM API _EYE PATH 32;
(_SP)->version = CM APl _VERSI ON
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Connect Data Structure

Struct Member Bit Map Values

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

#def i

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne
ne
ne
ne

ne

CM CON st ate

CM CON | ¢l Conmi D
CM _CON _r nt Conml D
CM _CON I cl Adapt Gui d

CM_CON _I cl Cvgkey

CM CON I cl Starti ngPSN
CM_CON_I cl QPN

CM _CON I cl QPhandl e

CM CON | cl key
CM_CON_I ¢l EECN
CM_CON _I cl EEChandl ep
CM CON I cl RNRretry

CM _CON I ¢l Fl owCont r ol
CM CON rmt Starti ngPSN
CM_CON_r nt QPN
CM_CON_r mt (key

CM_CON_r nt EECN

CM CON rntRNRretry
CM _CON _r nt FI owCont r ol
CM_CON _servi ceType

CM _CON partiti onKey

CM _CON I cl RespResour ces
CM CON I cl I nitDepth
CM_CON_exi st RDC

CM_CON I cl CM i meout
CM_CON_rm CM i meout
CM CON maxCM etries
CM_CON _r et r yCount

CM_CON _r nt RespResour ces
CM CON_rntlnitDepth

CM _CON t ar get AckDel ay
CM _CON f ai | over Accept ed

CM_CON pri Pat h
CM CON al t Pat h
CM_CON_aut oLAP
CM_CON_apSt at us

CM_CON_si dr Code

CM _CON _ser vi ceTi nmeout
CM CON pri vat eDat a
CM _CON _r ej Code

CM _CON r ej ARI
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(0x00000000001ULL)
(0x00000000002ULL)
(0x00000000004ULL)
(0x00000000008ULL)

(0x00000000010ULL)
(0x00000000020ULL)
(0x00000000040ULL)
(0x00000000080ULL)

(0x00000000100ULL)
(0x00000000200ULL)
(0x00000000400ULL)
(0x00000000800ULL)

(0x00000001000ULL)
(0x00000002000ULL)
(0x00000004000ULL)
(0x00000008000ULL)

(0x00000010000ULL)
(0x00000020000ULL)
(0x00000040000ULL)
(0x00000080000ULL)

(0x00000100000ULL)
(0x00000200000ULL)
(0x00000400000ULL)
(0x00000800000ULL)

(0x00001000000ULL)
(0x00002000000ULL)
(0x00004000000ULL)
(0x00008000000ULL)

(0x00010000000ULL)
(0x00020000000ULL)
(0x00040000000ULL)
(0x00080000000ULL)

(0x00100000000ULL)
(0x00200000000ULL)
(0x00400000000ULL)
(0x00800000000ULL)

(0x01000000000ULL)
(0x02000000000ULL)
( 0x04000000000ULL)
(0x08000000000ULL)

(0x10000000000ULL)
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Definition

#def i ne CM APl _EYE CONNECT " CONN'
#def i ne CM_API _EYE CONNECT_32 0x434f 4ede

typedef struct _CMapi Connect _t {

uint32_t version;
CWVapi Magi c_t magi c;
voi d *cont ext;

The following two fields are used to specify the adapter and
port from which the service queries should be sent

~ —~
~

Cal _handl e_t caHandl e;
intl1l6_ t port;

/[l The following is where the CID IPC tag i s saved
Cvapi | PCtag t tagCl D,

ui nt 64_t conmponent Mask; // Specifies valid fields
uint64_t i nval i dvask;

/1 The follow ng nenbers are set by the CM

/1l They are read-only to an application
CMapi State_e st at e; /1 Connection state
uint32_t I ¢l Comm D /1l Local CID, see 12.7.1
uint32_t r nt Comm D; /! Renote CID, see 12.7.2
uint8_t adapter@ui d[8];// GU D of sending CA
ui nt 32_t | cl Cvgkey; /1 Q_Key of sending CM

/1 The follow ng nmenbers are always set by the local application

ui nt 32_t Icl StartingPSN;// Starting PSN of |ocal sender
uint32_t | cl QPN; /1 Applications QP nunber

Cal _handl e_t gpHandl e; /! Handle for QP

uint32_t | cl Key; /1 Local Q Key (RD only)

uint32_t | cl EECN; /1 EEC nunber (RD only)

Cal _handl e_t eecHandl e; /1 Handl e for EEC

uint 8_t I cl RNRretry; /1 Number of RNR retries all owed
uint8_t I cl FlowControl ;// See 12.7.26

/1 The follow ng nmenbers are always set by the renmpte

/1 application, and are read-only to the |local application.
ui nt 32_t rmStartingPSN, // Starting PSN of |ocal sender
uint32_t r m QPN; /1 Applications QP nunber
uint32_t rm key; /1 Local Q Key (RD only)
ui nt 32_t r m EECN,; /1 EEC nunber (RD only)
uint 8_t rnmt RNRretry; /1 Number of RNR retries all owed
uint 8_t rnt Fl owControl; // See 12.7.26

/1l The follow ng nenbers can only be set when the |ocal
/] application is initiating a connection (cmconnect).

CWvapi Proto_e serviceType;// Transport type being initiated

ui nt 32_t partitionKey; // P_Key for connection
Il See 12.7.24
uint8_ t | cl RespResources; // See 12.7.29
ui nt 8_t lclinitDepth; [// See 12.7.30
ui nt 8_t exi st RDC; /1 1f 1, RD connection already exists
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uint 8_t lcICMineout; // See 12.7.5
uint 8_t rmtCMineout; // See 12.7.4
uint8_t maxCMetries; [// See 12.7.27
uint8_t retryCount; /1l See 12.7.38

/1 The follow ng menbers can only be set when the |ocal

/'l application is sinking a connection (cm.listen).
uint8_ t rm RespResources; // Actual responder resources
uint 8_t rntlnitDepth; /1 Actual initiator depth
uint8_ t t ar get AckDel ay; /1l See 12.7.33
uint8_ t fail over Accepted; // See 12.7.36

/1 The follow ng menbers specify the primary and alternate path
/1 for the connection.

CMapi Pat h_t pri nPat h;

Chapi Pat h_t al t Pat h;

uint8_t aut oLAP; /1 1f set, auto-LAP enabled

/1 The follow ng data areas are fields specific to particular CM
/' MADS

/1 Alternate path status (see page 45)
CWMapi APcodes_e apSt at us; /1l See 12.8.2.1

/1 SIDR code (UD only) (see page 45)
CMapi Sl Dcodes_e si dr Code; /[l See 12.11.2

/1 MRA service tinmeout
uint8_t servi ceTi neout ; /1l See 12.7.32

Private data buffer area (page 44)
Note that the private data is in network byte order.
ui nt 8_t pri vat eDat a] CM_MAX_PRI VATE_DATA_SI ZE] ;

~ —~
~

Rej ect code (see page 44)

If reject, this has the additional reason. Note that the
addition reject information (ARI) is in network byte order.
CMapi Rej Codes_e rej Code; /1l See 12.6.7.2

uint8_t rej ARl CM_MAX_REJ_ARI];

~ ~ —~
~ —~ —~

} CMapi Connect _t;
#define CM APl | NI T_PATH T(_SP)
menset (_SP, 0, sizeof (CVapiPath_t));

*((uint32_t *)((_SP)->magi c.eye)) = CM API _EYE CONNECT_32;
(_SP)->version = CM APl _VERSI ON,

Default values for Connect parameters

#def i ne CM DEFAULT_RNR_RERTRY 7 /1 IclRNRretry

#defi ne CM _DEFAULT_PKEY Oxffff /] partitionKey
#def i ne CM _DEFAULT_RESOURCES 1 /'l |cl RespResources
#defi ne CM _DEFAULT_| DEPTH 1 // lcllnitDepth
#defi ne CM_DEFAULT_CM TI MEQUT 18 // lclCvinmeout

#def i ne CM_DEFAULT_CM RETRI ES
#defi ne CM_DEFAULT_RETRI ES
#def i ne CM_DEFAULT_ACK_DELAY

Il maxCMetries
r et r yCount
/1 target AckDel ay

0~ ~
~
~
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CM API Function Definitions

cm_service_query

DESCRIPTION

SYNTAX

PARAMETERS

RETURNS

EXAMPLE

Find a service. This function must be called until the iterator becomes NULL, or
called with the command set to CMapi Res CndEnd. Failure to do so will result in incorrect
(stale) service data.

Status_t cmservice_query (CMapi ResTable_t *resp, CWMapi ResCnd_e cnd,
uint64_t tineout, void **iterator, CMapi ParanRes_t servp);

Input:
*r esp: Pointer to a service resolution table.
cmd: Command.
t i meout : Number of microseconds to wait.
**jterat or: Initially passed in as NULL. For subsequent calls, i t er at or is the value
returned by the prior call.
ser vp: Pointer to service template.
Output:
ser vp: Pointer to a current service.
** it erat or: Updated to reflect next item to access; if NULL, no more services are
available.

VSTATUS CK: Status good.
VSTATUS | LLPARM Invalid parameter.
VSTATUS Tl MEQUT: Requested timeout.

Status_t st at us;

CWMapi Par anRes_t par am

CWMapi Servi ce_t serv;

voi d *iterator = NULL;

serv.servicel D = OxQ1ffffffffffffffULL;
param servp = &serv;
status = cmservice_query (NULL,
CMapi ResCndl ni ti al ,
1000000ULL /[* 1 sec */
& terator,
par am

)1
if (status != VSTATUS OK) {
[* failure */
}

while ( /* not found */ )
if (iterator !'= NULL) {
status = cm service_query (NULL,
CVapi ResCrrdNext ,
1000000ULL, /* 1 sec */
& terator,
param ;
}

if (status !'= VSTATUS OK)) {
[* failure*/
}

}

31



loi-<

Communication Manager (CM) API Reference Manual
CM API Function Definitions

if (( status ==

VSTATUS OK) && (iterator
(void)cm service_query (NULL,

I'= NULL)) {
Cvapi ResCdENd,
1000000ULL, /* 1 sec */
& terator,
param ;
}

SEE ALSO “Service Query” on page 15; “Service Data Structure” on page 25.
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cm_path_query

DESCRIPTION Find a path. This function must be called until the iterator becomes NULL, or
called with the command set to CMapi ResCndEnd. Failure to do so will result in
incorrect (stale) service data.

SYNTAX Status_t cm path_query (Cvapi ResTable_t *resp, CMapi ResCrd_e cnd,
uint64_t tineout, void **iterator, CMapi ParanRes_t pathp);

PARAMETERS Input:

*r esp: Pointer to a service resolution table.

cnmd: Command.

t i meout : Number of microseconds to wait.

**| t erat or: Initially passed in as NULL. For subsequent calls, i t er at or is the
value returned by the prior call.

pat hp: Pointer to a path template.

Output:

**j t erat or:Updated to reflect next item to access; if NULL, no more services are
available.

pat hp: Pointer to a current path.

RETURNS VSTATUS OK: Status good.
VSTATUS_| LLPARM Invalid parameter.
VSTATUS Tl MEQUT: Requested timeout.

EXAMPLE St at us_t st at us;
CWMapi Par anRes _t param
Chapi Pat h_t pat h;
voi d *iterator = NULL;

mencpy (path.sgid, myA D, 16);

mencpy (path.dgid, serviced@D, 16);

pat h. nunPat hs = 1;

param pat hp = &pat h;

status = cm pat h_query (NULL,
CWvapi ResCmdl ni ti al ,
1000000ULL /* 1 sec */
& terator,

par am

)i

if (status != VSTATUS OK) {
[* failure */
}

while ( /* not found */ ) {
if (iterator !'= NULL) {
status = cm path_query (NULL,
CWvapi ResCrrdNext ,
1000000ULL, /* 1 sec */
& terator,
paran) ;
}

if (status != VSTATUS OK)) {
[* failure*/
}
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if (( status ==

VSTATUS OK) && (iterator
(voi d)cm pat h_query ( NULL,

I'= NULL)) {
CMapi ResCOrdENd,
1000000ULL, /* 1 sec */
& terator,
param ;
}

SEE ALSO “Path Query” on page 16; “Path Data Structure” on page 26.
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cm_service_reg
DESCRIPTION Register a service on a port on an adapter on this node.

SYNTAX Status_t cm service reg(CMapi ResTable t *resp, CMapi ParanRes t
servp, uint64_t tineout);

PARAMETERS Input:
*r esp: Pointer to a resolution table.
ser vp: Pointer to a service.
t i meout : Number of microseconds to wait.
Output:
None

RETURNS VSTATUS OK: Status good.
VSTATUS_| LLPARM Invalid parameter.
VSTATUS_TI MEOUT: Requested timeout.

EXAMPLE #define SERVI CE_NAME “ MY_SERVI CE_NAME”
Status_t st at us;
CWMapi Par anRes _t param
CWMapi Servi ce_t serv;
CWvapi | PCt ag_t t agSl D;

serv.servicel D = OxQ1ffffffffffffffULL;
mencpy (serv.servi ceName, SERVICE_NAME, strlen(SERVI CE_NAME));
param servp = &serv,
status = cmservice_reg ( NULL, param 1000000);
if (status != VSTATUS OK) {
[* failure */
}

tagSID = serv.tagSl D,

SEE ALSO “Service Registration” on page 17; “Service Data Structure” on page 25.
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cm_service_del

DESCRIPTION

SYNTAX

PARAMETERS

RETURNS

EXAMPLE

SEE ALSO

Unregister a service on a port on this adapter on this node.

Status_t cmservice_del (CVapi ResTable t *resp, CMapi ParanRes_t
servp, uint64_t tinmeout);

*r esp: Pointer to a resolution table.
ser vp: Pointer to a service.
t i meout : Number of microseconds to wait.

VSTATUS_CK: Status good.
VSTATUS | LLPARM Invalid parameter.
VSTATUS Tl MEQUT: Requested timeout.

Status_t st at us;
CWMapi Par anRes _t param
CWMapi Servi ce_t serv;
Chapi | PCt ag_t t agSl D;

serv.servicel D = OxQ1ffffffffffffffULL;
serv.tagSI D = tagSl b
param servp = &serv,
status = cmservice_del ( NULL, param 1000000);
if (status != VSTATUS OK) {

[* failure */

}

“Service Delete” on page 18; “Service Data Structure” on page 25.
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cm_connect

DESCRIPTION

Initiate a connection.

L
o

SYNTAX Status_t cm connect (CMapi Cal | Back_t *cal | Backp, CMapi Connect _t

PARAMETERS

RETURNS

EXAMPLE

SEE ALSO

*conp) ;

Input:

*cal | Backp: Callback function.

*conp: Parameters to establish connection.
Output:

*conp: Parameters of established connection.

VSTATUS OK: Status good.

VSTATUS_| LLPARM Invalid parameter.

VSTATUS_TI MEOUT: Requested timeout.

VSTATUS | NVALI D_HANDL : Invalid handle.

VSTATUS_UNI NI T: Library not initialized.

VSTATUS_ BUSY: Busy.

VSTATUS | NVALI D_PROTQO: Invalid protocol (not RC,RD,UC,UD,RAW).

CWMapi Connect _t con;
Chapi Pat h_t pat h;

static CMapi Cal | BackMask_t
cal | Back (Cwvapi Cal | BackMask_t nmask, CMapi Connect_t **conp)

CMapi Connect _t *1 i sConp;
CMapi Cal | BackMask_t rnmask=CMapi CBnaskNext ;

return (rnmask);

}

/[* get ny G D and service @D */
/* get path between nmy G D and service G D */

con. primPath = path;
con. aut oLAPpat h. nunPat hs = 0;

status = cm.connect (&call Back, &con);
if (status != VSTATUS CK) {

[* failure */
}

“Connect” on page 19; “Connect Data Structure” on page 28.
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cm_listen

DESCRIPTION Wait for a connection request.

SYNTAX Status t cmlisten(Cvapi | PCtag t tagSlI D, CMapi Cal | Back t
*cal | Backp, Cwmapi Connect _t *conp, CMapi Connect_t **newConp);

PARAMETERS Input:
t agSl D: SID IPC tag used to access CM.
*cal | Backp: Callback function.
* conp: Parameters to establish connection.
Output:
** newConp: Parameters of established connection.

RETURNS VSTATUS OK: Status good.
VSTATUS | LLPARM Invalid parameter.
VSTATUS_TI MEQUT: Requested timeout.
VSTATUS | NVALI D_HANDL: Invalid handle.
VSTATUS_UNI NI T: Library not initialized.
VSTATUS_BUSY: Busy.

EXAMPLE #define SERVI CE_NAME “MY_SERVI CE_NAME"

Status_t st at us;
Cwvapi Connect _t con;
Cwvapi Connect _t *newConp;
CWMapi Par anRes _t param
CWvapi | PCt ag_t t agSl D;

static CMapi Cal | BackMask_t
cal | Back (Cwvapi Cal | BackMask_t nmask, CMapi Connect_t **conp)

{
CMapi Connect _t *] i sConp;
CMapi Cal | BackMask_t rnmask=CMapi CBnraskNext ;
switch (mask) {
case CMapi CBmaskREQ /* All ocate nenory for |isCon */
*conp = | isConp;
br eak;
return (rmask);
}

/* register service */

status = cmlisten (tagSID, &call Back, &con, &newConp);
if (status != VSTATUS OK) ({

[* failure */
}

SEE ALSO “Listen” on page 22.
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cm_disconnect

DESCRIPTION Terminate a connection.

SYNTAX Status_t cm di sconnect (CMapi Cal | Back_t *cal | Backp, CMapi Connect t
*conp) ;

PARAMETERS Input:
*cal | Backp: Callback function.
*conp: Specifies the parameters to terminate connect .
Output:
*conp: Results of di sconnect .

RETURNS VSTATUS OK: Status good.
VSTATUS_| LLPARM Invalid parameter.
VSTATUS_TI MEOUT: Requested timeout.
VSTATUS | NVALI D_HANDL : Invalid handle.
VSTATUS_UNI NI T: Library not initialized.
VSTATUS CONNECT _GONE: Connection has been torn down.

EXAMPLE CMapi Connect _t con;
ChMapi Pat h_t pat h;

static Cvapi Cal | BackMask _t
cal | Back (CMapi Cal | BackMask_t mask, CMapi Connect _t **conp)

{
CWMapi Cal | BackMask_t rmask=CMapi CBmaskNext ;

return (rmask);

}

status = cm.di sconnect (&call Back, &con);
if (status != VSTATUS OK) {

[* failure */
}

SEE ALSO “Disconnect” on page 22.
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cm_load_ap

DESCRIPTION

SYNTAX

PARAMETERS

RETURNS

EXAMPLE

Load an alternate path.

Status_t cm|oad ap(CMapi Cal | Back_t *cal | Backp, CMapi Connect _t

*conp) ;

Input:

*cal | Backp: Callback function.

* conp: Specifies the parameters to load.
Output:

*conp: Results.

VSTATUS OK: Status good.

VSTATUS_| LLPARM Invalid parameter.

VSTATUS | NVALI D_HANDL: Invalid handle.

VSTATUS_UNI NI T: Library not initialized.
VSTATUS_CONNECT _GONE: Connection has been torn down.

CWMapi Connect _t con;
Chapi Pat h_t newPat h;

static CMapi Cal | BackMask_t
cal | Back (CMapi Cal | BackMask_t nask, CMapi Connect_t **conp)

{
Cwvapi Cal | BackMask_t rmask=CMapi CBmaskNext ;

return (rmask);

}

/* get new path between nmy @D and service G D */
con. al t Pat h = newPat h;

status = cm | oad_ap (&call Back, &con);

if (status != VSTATUS CK) {
[* failure */
}
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DESCRIPTION Initialize CM API library.
SYNTAX Status t cmapi _init(uint32_t pool Size);

PARAMETERS Input:
pool Si ze: Number of bytes to alocate for API memory pool.
Output:
None

RETURNS VSTATUS OK: Status good.
VSTATUS | LLPARM Invalid parameter.

EXAMPLE status = cmapi _init (1024*1024);

if (status != VSTATUS OK) {
[* failure */
}
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General Definitions

Transport Protocol Values!

#define CWersion 1
typedef void *CMapil PCtag_t;
typedef enum {

Rel i abl e connecti on

Unreliabl e connection

Rel i abl e dat agram

Unreliabl e datagram

Always the last itemin enum

CMapi At t r Prot oRC=0, /
Cwvapi Attr Prot oUC=1, /
Cwvapi Attr Prot oRD=2, /
CMapi Attr Prot oUD=3, /
CMapi Attr Prot oLast /

~ Y~~~

} CMapi Proto_e;

Connection State Values?

typedef enum {

/Il Active states

Cvapi Stateldl e = 1,
CMapi St at eREQsent = 2,
ChMapi St at ePeer Conpar e = 3,
CMapi St at eREPwai t = 4,
ChMapi St at eREPr cvd = 5
CMapi St at eMRAsent Act = 6,
ChMapi St at eEst abl i shedAct= 7,
CMapi St at eDREQsent Act = 8,
ChMapi St at eDREQr cvdAct = 9,
CMapi St at eTi meWai t Act = 10,
Chapi St at eTi neout = 11,
CMapi St at eDREPt 0Act = 12,
/] Passive states
ChMapi St at eLi sten = 13,
CMapi St at eREQr cvd = 14,
ChMapi St at eMRAsent Pas = 15,
CMapi St at eREPsent = 16,
ChMapi St at eMRAr cvd = 17,
CMapi St at eEst abl i shedPas= 18,
CWMapi St at eDREQr cvdPas = 19,
CMapi St at eDRE(sent Pas = 20,
Chapi St at eRTUt o = 21,
CMapi St at eTi mreWai t Pas = 22,
CWMapi St at eDREPt oPas = 23,

Chapi St at el ast
} ChMapi State_e;

1. Assigned transport protocol values are as defined in section 12.7.6 of the "InfiniBand
Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."

2. Connection state values are arbitrary; for more information, see section 12.9.95 - 12.9.7 of
the "InfiniBand Architecture Specification Volume 1, Release 1.0.a; June 19, 2001."
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Private Data Maximum Size Values!

#define CM_MAX_PRI VATE DATA SIZE 256
#define CM_MAX_DREP_PRI VATE_SI ZE (1792 >> 3)
#def i ne CM_MAX_DREQ PRI VATE_SIZE (1760 >> 3)

#defi ne CM_MAX_MRA_PRI VATE_SI ZE (1776 >> 3)
#defi ne CM_MAX_REJ_PRI VATE_SI ZE (1184 >> 3)
#defi ne CM_MAX_REP_PRI VATE_SI ZE (1632 >> 3)
#def i ne CM_MAX_REQ PRI VATE_SI ZE ( 736 >> 3)
#def i ne CM_MAX_RTU_PRI VATE_SI ZE (1792 >> 3)
#defi ne CM_MAX_LAP_PRI VATE_SI ZE (1344 >> 3)
#defi ne CM_MAX_APR_PRI VATE_S| ZE (1208 >> 3)
#defi ne CM_MAX_REJ_AR ( 576 >> 3)

Rejection Codes?

typedef enum {

r ej NoQPavai | = 1,
r ej NoEECavai = 2,
rej NoResour ces = 3,
rej Ti meout = 4,
rej Unsupport ed = 5,
rej Conm dl nval i d = 6,
rej Conm nstancelnvalid = 7,
rej ServicelDinvalid = 8,
rej TransServTypelnvalid = 9,
rej St al eConnecti on = 10,
r ej NoSuchRDC = 11,
rej PrimRnt d Dr ej = 12,
rej PrimRnt LI Dr ej = 13,
rejPrinslinvalid = 14,
rej Primrcl asslnvalid = 15,
rejPrimHopLimtinvalid = 16,
rej Pri mPkt Ratel nvalid = 17,
rej Alt Rnt G Drej = 18,
rej Alt Rnt LI Drej = 19,
rejAltSlInvalid = 20,
rej Alt Tcl asslnvalid = 21,
rej AltHopLimtlnvalid = 22,
rej Al t Pkt Ratel nval id = 23,
rej CM edi rect = 24,
rej Port Redi r ect = 25,
rej Il nvalidMru = 26,
rej Short age = 27,
r ej Consuner = 28,
rej RNRr et r yCount = 29,

rej Last

} CMapi Rej Codes_e;

1. Private data maximum size values depends on CM MAD attributes; for more information,
see sections 12.6.5 - 12.6.8 and 12.8.1 - 12.8.2 of the "InfiniBand Architecture Specifica-
tion Volume 1, Release 1.0.a; June 19, 2001."

2. For more information, see section 12.6.7.2 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."
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Alternate Path Status Codes!

typedef enum {

apl nf oLoaded

apl nval i dComl D
apNot Support ed
apQ her

apRej ect edRedi r ect
apSaneAsPri mary
apl ast

noar e nn
ORWNRFRO

} CMapi APcodes_e;

Service ID Resolution (SIDR) Codes?

typedef enum {

sidr oK

si dr NoSer vi cel D
si dr Ser vRej ect
si dr NoQP
sidrRedir

si dr Last

IR TERTRNTINT
rWNRO

} CMapi Sl Dcodes_e;

1. For more information, see section 12.8.2.1 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."

2. For more information, see section 12.11.2.1 of the "InfiniBand Architecture Specification
Volume 1, Release 1.0.a; June 19, 2001."
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* Callback Definitions

The primary purpose of this callback function is to allow the client or server code
to look at connection parameters, private data, change QP state, and add receive
buffers prior to connection completion.

The callback function is invoked for each protocol message. For example, when
cm | i sten is called, the callback function will be invoked when the REQ MAD
is received. It will be called with the mask set to CVapi CBmaskREQ and any
private data will be accessible in conp- >pri vat eDat a. This is the normal
processing path for a server. The server can elect to respond with MRA or reject
if the connection request is erroneous, or if it cannot allocate the resources that it
needs. In order for the CM finite state machine (FSM) to take the appropriate
action, the callback function needs to inform the FSM of the appropriate action to
take. This is the purpose of the value returned by the callback function. If the
callBack function returns zero, the FSM proceeds to the next normal state.

Callback Interface Definitions

CMapi Cal | BackMask_t is a bit map of packet types. When the callback function
is executed, the mask indicates the kind of MAD that generated the callback

t ypedef CMapi Cal | BackMask_t ( CMVapi Cal | Back_t)
(CWapi Cal | BackMask_t mask, CMapi Connect_t **conp);

typedef enum {

/1l The followi ng are inputs and outputs

CMapi CBnaskREQ = 0x00001,
Cvapi CBnaskREP = 0x00002,
CMapi CBnmaskRTU = 0x00004,
CMapi CBnmaskMRA = 0x00008,
CMapi CBnmaskREJ = 0x00010,
CMapi CBnaskDREQ = 0x00020,
CWvapi CBnaskDREP = 0x00040,
CWvapi CBnaskLAP = 0x00080,
CWvapi CBmaskAPR = 0x00100,
CMapi CBnask S| DREQ = 0x00200,
CMapi CBnaskS| DREP = 0x00400,
CMapi CBnaskMRAsent = 0x00800,
Cwvapi CBnmaskl PCgone = 0x01000,

/1 The follow ng are outputs only
CMapi CBnaskNext = 0
} CMapi Cal | BackMask _t;

#def i ne CMapi CBmaskAny (~0)
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typedef enum {

CMapi ResCl assCM
CMapi ResCl assSA
CMapi ResCl assLDAP
CMapi ResCl assMAPI
CMapi ResCl asslLast

} CMapi ResC ass_e;
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Communi cat i on Manager
Subnet Adni ni strat or
Li ghtwei ght Directory
Active Directory
enum t erm nat or

Resolution Operation Class Bit Maps

typedef enum {

CWvapi ResOpsNone
CWVapi ResOpsReg
CMvapi ResOpsQuery
CMapi ResOpsServi ce
CWVapi ResOpsName
CWMapi ResOpsPat h

} CMapi ResQp_e¢;
Command Definition

typedef enum {

CMapi ResCndl ni ti al
CVapi ResCrrdNext
CMapi ResCndEnd
CMapi ResCndLast

} CMapi ResCnid_e;
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Resolution Function

pescRIPTION The resolution function performs the actual lookup.

SYNTAX typedef union _CMapi ParanRes _t

Chapi Pat h_t *pat hp;
ChMapi Servi ce_t *servp;

} CMapi Par anRes_t;

typedef Status_t (CMapi ResFunc_t) (CMapi ResOp_e op, CMapi ResCnd_e
cnd, CMapi Path_t *pathp, void **iterator, CMapi ParanRes _t
entryp);

PARAMETERS Input:
op: Operation(s) to perform.
cnmd: Command.
*pat hp: Path to resolver.

** |t erat or: Initially passed in as NULL; subsequent calls, the value returned
by prior call.

Output:

**jterat or: If equal to NULL, nothing more.
ent r yp: Service/path entry found.

RETURNS STATUS K
STATUS_| LLPARM
STATUS_TI MEQUT

CM and SA Resolver Function Prototypes

Status_t cmresolve_cm (CMapi ResOp_e,
CMapi ResCnd_e,
Chvapi Path_t *,
void **,
Chvapi ParanmRes _t,
uint64 t);

Status_t cmresolve_sa (CMapi ResOp_e,
CWMapi ResCnd_e,
CMapi Pat h_t *,
void **,
CWvapi ParanRes _t,
uint64_t);
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Resolution Data Structures

The resolution table allows an application to set a list of functions that will
evaluate service registration/unregistration and service/path queries. When the
register/unregister/query API function is called, it is passed a pointer to a
resolution table. Each entry in the table specifies the information needed to allow
the specified function to evaluate the request.

The table is evaluated starting at the first entry and ending at the last entry, or
when the scope indicates complete. The evaluation may be fairly simple (for
example, register with the local CM) or it may be complex (for example, a LAPD
request to a remote LAPD server).
Resolution Table Entry
typedef struct _CMapi ResEntry_t {

Cvapi ResFunc_t  *funcp; /1 Eval uator function

CMapi Pat h_t pat hp; /1l Path to resolution server
CMvapi ResCl ass_e resClass; // Cass of resolution server

} CMapi ResEntry_t;

Resolution Table

typedef struct _CMapi ResTable t {
uintl16 t nunkntries; /1 Nunber of entries in table
Cvapi ResEntry_t *tabl e; /1 Array of n CMapi ResEntry_t

/'l entries; where n = nunEntries
} CMapi ResTabl e_t;
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