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This guide includes reference information for the Generic Network Interface
(GNI) and Distributed Shared Memory Application (DMAPP) APIs. The intended
audience are programmers who are developing system software such as Partitioned
Global Address Space (PGAS) compilers and communication libraries that use
the Cray Gemini based system interconnection network to transfer data between
processors on a Cray XE system.

The Cray Gemini application-specific integrated circuit (ASIC) provides an
interface between the processors and the interconnection network. The ASIC
provides the address transl ation mechanism, communication modes, and |ow-latency
synchronization necessary to support the abstraction of a global, shared address space
across the entire machine.

Each ASIC includes two network interface controllers (NICs), and an embedded
interconnection switch (router). Each NIC is an independent, addressable endpoint in
the network, therefore a single ASIC supports two nodes.

The Cray Gemini based system interconnection network and its associated software
provides the following features:

e Support for message passing, one-sided operations, and global address space
programming models.

* Global synchronization. Global timing information is passed through the
high-speed network to synchronize the scheduler interrupts and time-of-day
clocksin al the processors.

e Gather/scatter performance. A symmetric address translation mode allows access
to all nodesin ajob without needing to modify the fast memory access (FMA)
window. This reduces processor and network overhead on operations involving
asmall amount of data on alarge number of nodes. Network packet overhead is
reduced so that network efficiency is high during these operations.

» Flat collectives. Support for atomic memory operations plus efficient scatters
allows collectives to be programmed in a vector-like manner to scale much better
than typical message-based algorithms.

« End-to-end data protection. Hardware support is provided so that all packets
between the sender and receiver receive a cyclic redundancy check (CRC) to
detect data corruption. Further, link-level dataisresent if an error occurs while
dataistransiting a link.
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* Network routing allows you to add and delete nodes from the network whileit is
running.

* Flexible memory mapping. The Memory Relocation Table (MRT) allows
software to use a contiguous address space when directly accessing memory
allocated by your program.

» |/O performance enhanced by RDMA transfers from /O adapters to remote
memory throughout the system.

» Adaptive routing may be used for most network data, reducing sensitivity to
network hot spots.

1.1 Software Stack

22

UGNI and DMAPP provide low-level communication services to user-space software.
UGN directly exposes the communications capabilities of the Cray Gemini ASIC,
and is extensively described in Part |, The GNI API. DMAPP implements alogically
shared, distributed memory (DM) programming model, and is extensively described
in Part I1I, The DMAPP API.

The uGNI and DMAPP APIs allow system software to realize as much of the
hardware performance of the Gemini network ASIC as possible while being
reasonably portable to its successors.
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Figure 1. GNI and DMAPP Software Layers
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kGNI isakernel module that presents to kernel-space code an API similar to that of
UGNI. The GNI Core provides low-level servicesto both uGNI and kGNI. kGNI and
GNI Core are both in the kGNI module.

The Generic Hardware Abstraction Layer (GHAL) isolates al software from the
hardware specifics of theCray network application-specific integrated circuit (ASIC).
These components are not described further in this book.

Layered on top of uGNI and DMAPP are portable communication libraries (such as
MPICH2 and Cray SHMEM) and the Partitioned Global Address Space (PGAS)
compilers (such as UPC and Coarray Fortran). These software components are
extensively described in other books available from Cray Inc.

UGNI and DMAPP are packaged as libraries available with the Cray Linux
Environment (CLE) 3.1 release and areinstalled in / opt / cr ay/ ugni and
/ opt/ cray/ dmapp.
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The GNI API includes two sets of function calls. User-level high performance
applications use UGNI functions while kernel-level drivers use KGNI functions. This
document describes the functionality of the uGNI set of function calls, focusing on
their direct interaction with the NIC.

2.1 Functional Overview

A high performance user-level application would use the uGNI API to accomplish the
following tasks in order to establish communication among its instances:

» Establish a communication domain and attach it to an NIC device
« Create one or more completion queues (CQS)

* Register memory for use by the Cray Gemini network ASIC

» Create logical endpoints

» UseFast Memory Access (FMA) or Remote Direct Memory Access (RDMA) to
communicate between endpoints.

» De-register memory to free up resource

Each of these tasks comprises a category of APl functions as described in the
following sections.

2.1.1 Establish Communication Domain

S-2446-31

A Communication Domain is a software construct which defines a group of endpoints
which can intercommunicate. The domain creation step establishes a unique set of
domain properties including a unique identifier, which is used by the application to
reference a particular instance of a communication domain.

The communication domain allows an application to enforce a protection scheme
across all of its network transactions. The application attaches the domain to a
specific NIC device.
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Logical Endpoints are created within the communication domain and represent a
virtual interface into the network. Communication takes place between endpoints on
local and remote peers, where each endpoint is bound tightly to exactly one other
endpoint. Logical endpoints may be used for initiating transactions. An application
posts transaction requests to an endpoint to invoke communication through that
endpoint. See Communication Domain on page 33.

2.1.2 Create Completion Queue (CQ)

Completion Queues (CQ) provide an event notification mechanism. For example, an
application may use them to track the progress of Fast Memory Access (FMA) or
Block Transfer Engine (BTE) requests, or to notify a remote node that data has been
delivered to local memory.

An application must first initialize a CQ to obtain a completion queue handle, which
is used for subsequent CQ references. An application then associates the CQ with
the logical endpoints and with registered memory segments to be used for future
data transactions. After initiating transactions between endpoints, an application
references the associated CQ to track various events related to transaction completion,
messaging notifications, and errors.

Completion queues have afixed size which is specified when they are created. When
the queueisfull, it is said to be in the overrun state. CQESs received when the CQ is
full are discarded.

Local completion queues track the completion of operations initiated on local
endpoints. They are linked to these endpoints by being specified as a parameter to
EpCreat e(). See EpCr eat e on page 51.

Receive completion queues notify the application of completion of operations
initiated on remote endpoints targeting local registered memory. They are linked
with this memory by being specified as a parameter to MenRegi ster (). See
MenRegi st er on page 44.

See Compl etion Queue Management on page 41.

2.1.3 Register Memory

28

Memory alocated by an application must be registered before it can be given to a
peer as a destination buffer or used as a source buffer for most uGNI transactions.

Registration associates a specific memory segment (described by a pointer and a size)
with an NIC that will be performing transactions from/to this memory. Memory can
be registered with multiple NICs at the same time; it is up to the application to ensure
that the NICs do not use the memory simultaneously.
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When an application registers a memory segment, it receives a memory handle for
subsequent references to that segment. The application attaches that segment to an
NIC and must keep track of the handles for each attached NIC and de-register the
associated memory when no longer needed. See Memory Registration on page 43.

2.1.4 Create Logical Endpoints

Before instances of an application can start communicating with each other, the
logical local and remote endpoints have to be created. Endpoint properties include
the handle of the NIC device used for this connection, the remote PE, and the

local CQ. Applications usually synchronize among instances before attempting to
bind endpoints. When no longer needed, the application must unbind the endpoint
explicitly through function call or implicitly by destroying the endpoint. See Logical
Endpoint on page 51.

2.1.5 Transfer Data

There are two mechanisms for accessing remote memory on ancther node — Fast
Memory Access (FMA), and Block Transfer Engine (BTE).

For some transfer operations, the GNI kernel driver first exchanges datagrams, which
contain messaging parameters, to initialize communication between PEs.

2.1.5.1 Fast Memory Access (FMA)
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Use FMA primarily for the efficient transfer of small, possibly non-contiguous blocks
of data between local and remote memory. For example, use FMA for the short
inter-process data transfers typical of one-sided communication in models like Cray
SHMEM, UPC or Coarray Fortran.

To send and receive short messages between endpoints an application must first
initialize an endpoint with communication parameters and pre-registered buffers
required for performing FMA transactions. An application then calls a send function
with pointer, length and control information. An application calls areceive function
to obtain a pointer to the header of the next available message for a given connection.

Either the application process messages immediately or copies them to another buffer.
The application must release the message buffer when it is no longer needed. See
FMA Short Messaging on page 67.

To access Distributed Memory (DM), moving user data between local and remote
memory, an application prepares a Transaction Request Descriptor which has
properties such as type (PUT/GET), CQ, data source and destination, and length.
To post the transaction, an application passes the pointer to a Transaction Request
Descriptor to the Post Frra function. See FMA DM on page 66.
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Prepare a transaction request for atomic memory operation (AM O) by specifying
the remote node, the AMO command to execute, operands, and other fields depending
on the syntax of the AMO command.

GNI implements FMA through a set of memory windows that enable data to be
moved by the processor directly from user space, through the Cray Gemini ASIC, to
the network.

2.1.5.2 Block Transfer Engine (BTE)

The BTE functionality, which isimplemented on the ASIC, is primarily intended for
large asynchronous data transfers between nodes. More time is required to set up
data for atransfer, than for an FMA transfer, but once initiated, there is no further
involvement by the processor core.

An application can instruct the Block Transfer Engine (BTE) to perform an RDMA
PUT operation, which instructs the BTE to move data from local to a remote memory,
or an RDMA GET operation, which instructs the BTE to move data from remote

to local memory and to notify a source and destination upon completion. These
functions write block transfer descriptors to a queue in the NIC, and the BTE services
the requests asynchronously. Block transfer descriptors use privileged state, so access
to the BTE is gated through the kernel. Due to the overhead of accessing the BTE
through the operating system, the BTE mechanism is more appropriate for larger

messages.

PUT/GET transactions require a pointer and a memory domain handle to identify
the data source and destination, data length and return a transaction ID. These
operations use several modes, some of which are appropriate for kernel-level
applications because they bypass memory registration. Other modes are targeted for
user applications which control data ordering, event notification, and synchronization.
See RDMA (BTE) on page 73.

2.1.6 Process Completion Queue

30

The calling process must poll a completion queue for a completion entry to discover
information about an event generated by the NIC device, i.e. messaging and data
transactions. If anew completion entry is found, the application processes status
information and event data.

Any type of an error in the network that leads to data loss will result in the NIC
generating an interrupt and delivering an error into a corresponding completion
queue.

To avoid dropped completion notifications, applications should make sure that the
number of operations posted on Endpoints attached to asr ¢_cq_handl e does not
exceed the completion queue capacity at any time. See Completion Queue Processing
on page 74.
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2.2 Restrictions

2.3 Compiling

S-2446-31

The total number of GNI application processes running on a given node should be
limited to the number of CPU cores of the node.

The application is required to be statically or dynamically linked to Cray XE libraries
and complied by the Cray PGAS group of languages.

Applications must be compiled using a Cray PGAS compiler (i.e. UPC or Coarray
Fortran) and linked with libraries provided on the CLE 3.1 System.

To compile and link an executable file which uses the GNI libraries:

cc -dynamic -lugni -0 test test.c
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This chapter contains reference information for functions, structures, and
enumerations contained in the GNI API. Your application must include the
gni _pub. h filewhen using this API.

3.1 Naming Conventions

The GNI API defines four types of entities: functions, types, return codes and
constants. User-level functions start with GNI _ and use mixed upper and lower
case. Kernel-level functions start with gni _ and use lower case with underscores
to separate words.

Only user-level GNI functions (UGNI) are documented in this guide.

3.2 Communication Domain

3.2.1 CdnCr eat e

The GNI _CdnCr eat e function creates an instance of the communication domain.

3.2.1.1 Synopsis

ghi _return_t OGNl _CdnCreate (
IN uint32_t inst_id,
IN uint8_t ptag,
I N uint32_t cookie,
I N uint32_t modes,
QUT gni _cdm handl e_t *cdm_handle)

3.2.1.2 Parameters

inst_id Rank of the instance in the job.
ptag Protection tag.
cookie Unique identifier generated by the system. Along with ptag, the

cookie identifies the communication domain.

S-2446-31
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modes The modes bit mask. The following flags are used for this parameter:
* Oneof thefollowing flags (the flags are mutually exclusive):
— GNI_CDM MODE_FORK_NOCOPY
— GNI_CDM MODE_FORK_PARTCOPY
— GNI_CDM MODE_FORK_FULLCOPY
« GNI _CDM MODE_CACHED AMD ENABLED
« G\ _CDM MODE_DUAL_EVENTS

Must be used when local and global completion events are
needed for RDMA post operations.

« GNI _CDM MODE_FAST DATAGRAM POLL
» Oneof thefollowing flags (the flags are mutually exclusive):
- GNI_CDM MODE_ERR NO KI LL
- GNI_CDM MODE_ERR ALL_KI LL
cdm handle  Returns a pointer to a handle for the communication domain object.
The handle is used by other functions to specify a particular instance
of the communication domain.
3.2.1.3 Return Codes
GNI _RC_SUCCESS
The operation completed successfully.
GNl _RC_| NVALI D_PARAM
One of the input parameters was invalid.
GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.2.2 CdnDest r oy

The GNI _CdnDest r oy function destroys the instance of the communication
domain and removes associations between the calling process and the Gemini NIC
devices that were established by the corresponding GNI _CdmiAt t ach function.

3.2.2.1 Synopsis

gni _return_t OGNl _CdnmDestroy (
I N gni _cdm handl e_t cdm_handle)
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3.2.2.2 Parameters

cdm handle  The communication domain handle.

3.2.2.3 Return Codes
GNI _RC_SUCCESS
The operation completed successfully.
GNI _RC_| NVALI D_PARAM

The caller specified an invalid communication domain handle.

3.2.3 Cdntzet Ni cAddr ess

The CdntGet Ni cAddr ess function reads the
/ sys/ cl ass/ gemi ni / ghal X/ addr ess file, where X isthe device _id.

3.2.3.1 Synopsis

gni _return_t GNI _CdnCet N cAddress (
IN uint32_t device id,
QUT uint32_t *address,
QUT uint32_t *cpu_id)

3.2.3.2 Parameters

device id The device identifier. For example, the
NIC / dev/ kgni 1 has the device id=
DEVI CE_M NOR_NUMBER-GEM NI _BASE_M NOR_NUMBER= 1.

address PE address of the NIC.

cpu_id ID of thefirst CPU in the dot directly connected to the NIC.

3.2.3.3 Return Codes
GNI _RC_SUCCESS
The operation completed successfully.
GNI _RC_NO MATCH

The specified device id does not exist.
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3.2.4 CdmAt t ach

The CdmAt t ach function associates the communication domain with a Gemini NIC
and provides a NIC handle to the upper layer protocol. A process cannot attach a
single communication domain instance to a Gemini NIC more than once, but it can
attach multiple communication domains to a single Gemini NIC.

3.2.4.1 Synopsis

ghi _return_t GNI_CdmAttach (
I N gni _cdm handl e_t cdm _handle,
I N uint32_t deviceid,
QUT uint32 t *local address,
QUT gni _ni c_handl e_t *nic_handle)

3.2.4.2 Parameters
cdm_handle

device id

local _address

nic_handle

3.2.4.3 Return Codes

Communication domain handle.

Device identifier for the Gemini NIC to which the communication
domain attaches. The deviceid isthe minor number for the device
that is assigned to the device by the system when the deviceis
created. To determine the device number, look inthe/ dev directory,
which contains alist of devices. For aNIC, the deviceislisted as
kgni X, where X is the device number.

Returns a pointer to the PE address for the NIC that this function has
attached to the communication domain.

Returns a pointer to a handle for the NIC. The handle is used by the
API to specify an instance of a Gemini NIC.

GNI _RC_SUCCESS

The operation completed successfully.

GNI_RC_| NVALI D_PARAM

The caller specified an invalid communication domain handle.

GNI _RC_NO_MATCH

36

The specified device_id does not exist.
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GNl _RC_ERROR_RESOURCE

The operation failed due to insufficient resources. To resolve this,
verify that the FMA descriptors are available on the given NIC. The
most likely cause of this error is that too many CDM domains got
attached to the given NIC on that node.

GNI _RC_ERROR_NOVEM
Insufficient memory to complete the operation.
GNI _RC_| NVALI D_STATE

The caller attempted to attach a communication domain instance to
the Gemini NIC device more than once.

GNI _RC_PERM SSI ON_ERRCR

Insufficient permissions to perform the operation.

3.2.5 Get Ver si on

The Get Ver si on function returns the version number of the uGNI library.

3.2.5.1 Synopsis

gni _return_t GNI _Get Version(
QUT uint32_t * version)

3.2.5.2 Parameters

version GNI version number.

3.2.5.3 Return Codes
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM

The version is undefined.
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3.2.6 ConfigureNTT

3.2.6.1 Synopsis

3.2.6.2 Parameters

38

The Node Trandlation Table (NTT) works in conjunction with the FMA mechanism
to alow applications to employ logical network endpoints when addressing remote
nodes. This facilitates efficient user-level access to FMA, aswell as simplifying
checkpoint/restart operations, etc. There are 8192 entriesinthe NTT for each NIC
on the Cray Gemini network ASIC. Each entry contains 18 bits of datawhich is
used to convert an application virtual PE into a 16-bit Network Endpoint ID and a
2-bit Gemini core (DstID). Bit 17 of the entry specifies bit 1 of the DstID field. The
NTTConfig register controls the granularity for NTT addressing.

The GNI _Conf i gur eNTT function sets up entriesin the NTT associated with a
particular / dev/ kgni device.

If the table field of theinput ntt_desc is set to NULL, the NTT entries starting from
ntt_base up to and including ntt_base + ntt_desc->group_size— 1 arereset to 0.

If the ntt_baseis-1 and ntt_desc->group_sizeis-1, and the table field of ntt_descis
NULL, all entriesof NTT allocations not currently in use will be reset to 0.

gni _return_t GNI _ConfigureNTT (
I N uint32_t deviceid,
IN gni _ntt_descriptor_t *ntt_desc,
I NOUT ui nt32_t ntt_base )

device id The device identifier, for example, for / dev/ kgni 1
it is device id = DEVI CE_M NOR_NUMBER -
GEM NI _BASE_M NOR_NUMBER = 1

ntt_desc NTT configuration descriptor. Descriptions are set using the
gni _ntt_descri pt or structure which has the types found in
Table 1.

Table 1. gni _ntt _descri ptor

Type Option Description

uint32_t group_size Size of the NTT group to
be configured.

uint8_t granularity NTT granularity.

uint32_t table Pointer to the array of new
NTT values.

ui nt 8_t flags Configuration flags.
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ntt_base On input, base entry into NTT. On return, set to the base entry
alocated by the driver.

3.2.6.3 Return Codes

GNI _RC_SUCCESS

The operation completed successfully.
GNI _RC_| NVALI D_PARAM

One of the input parameters was invalid.
GNI_RC_PERM SSI ON_ERRCR

The process has insufficient permission to set up NTT resources.
GNl _RC_ERROR_RESOURCE

A hardware resource limitation prevents NTT setup.
GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.
GNI _RC_NO_MATCH

The specified device id does not exist.

3.2.7 Confi gureJdob

S-2446-31

The GNI _Conf i gur eJob function sets the configuration options for the job
which include the device ID, the job 1D, the protection tag, cookie, and limit values
for the job. The user (ALPS) can call this function multiple times for the same
Gemini interface. The driver looks up atriplet (job_id+ptag+cookie) and then

adds a new entry into the list it maintains for each physical NIC, for every unique
triplet. Each entry may have a non-unique job_id or ptag or cookie. Using the same
ptag with a different job_id isillegal and such calls fail. This function must be
called before GNI _CdnAt t ach for the CDM with the same ptag+cookie. Calling
GNI _Confi gur eJob for the same triplet has no effect, unless limitsis non-NULL.

An application may also use this function to associate NTT resources with

ajob. The NTT resources would have been previously allocated by a call to

GNI _Confi gur eNTT. In this case, the application sets the ntt_base and ntt_size
fieldsin the limitsinput. If the application expects the driver to clean up the NTT
resources upon termination of the job, the application sets the ntt_ctrl field in the
limitsinput to GNI _JOB_CTRL_NTT_CLEANUP. The application should not
attempt to change ntt_base or ntt_size by calling Conf i gur eJob subsequently
with different NTT parameters.
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3.2.7.1 Synopsis

gni _return_t GNI _Configuredob (
I'N uint32_t device id,
IN uint64_t job_id,
IN uint8_t ptag,
I'N uint32_t cookie,
INgni _job_ limts_t *limits)

3.2.7.2 Parameters

device id

job_id
ptag

cookie

limits

3.2.7.3 Return Codes

The device identifier, for example, for / dev/ kgni 1
has device id = DEVI CE_M NOR_NUMBER -
GEM NI _BASE_M NOR_NUMBER = 1.

Job container identifier.

Protection tag to be used by al applications in the given job
container.

Unique identifier. Assigned to all applications within the job
container along with ptag.

When this argument is non-NULL, the driver takes all the limit
valuesthat arenot set to GNI _JOB | NVALI D _LI M T and stores
them into the table indexed by the ptag. These limits are imposed on
all applications running within the given job container. If you set
different limits for the same ptag, the driver overwrites previously
set limits.

GNI _RC_SUCCESS

The operation completed successfully.

GNI _RC_| NVALI D_PARAM

One of the input parameters was invalid.

GNI _RC_PERM SSI ON_ERROR

The process has insufficient permission to configure job or no NTT
entries exist for input ntt_base/ntt_size fieldsin the limits argument.

GNI _RC_NO_MATCH

The specified device _id does not exist or thereare no NTT entries.

GNI _RC | NVALI D_STATE

40

The caller attempted to use the same ptag with a different job_id or
adifferent cookie.
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GNI _RC_| LLEGAL_OP
The application is attempting to resize the NTT resources.
GNI _RC_ERROR_RESOURCE

A resource allocation error was encountered while trying to configure
the job resources.

GNI _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.3 Completion Queue Management

3.3.1 CgCreate

3.3.1.1 Synopsis

3.3.1.2 Parameters
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The CqCr eat e function creates a new completion queue. The caller must specify
the minimum number of completion entries that the queue must contain in the
entry_count parameter. To avoid dropped completion notifications, you should set up
your application to verify that the number of operations posted on endpoints attached
toacq_handl e do not exceed the completion queue capacity at any time.

The event_handler function, if specified, is caled if (and only if)

CqgGet Event or CgWai t Event return with either GNI _RC_SUCCESS

or GNI _RC_TRANSACTI ON_ERROR. The handler is invoked at some time
between the time that the CQ entry arrives in the CQ, and the successful return of
GNI _CgGet Event or GNI _CgWai t Event .

The user must call GNI _CqGet Event or GNI _CqWai t Event for each event
deposited into the CQ, regardless of whether an event_handler is used.

Completion queues may be used for the receipt of locally generated events, such
as those arising from GNI_Post style transactions or may be used for the receipt of
remote events, but not both.

gni _return_t GNI_CqCreate (
I N gni _ni c_handl e_t nic_handle,
I'N uint32_t entry _count,
I N uint32_t delay_count,
I N uint32_t mode,
IN void (*event_handl er)(gni _cq_entry_t *, void *),
IN void *cont ext,
QUT gni _cq_handl e_t *cqg_handle)

nic_handle The handle of the associated Gemini NIC.
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entry_count

delay_count

mode

event_handler

context

cq_handle

3.3.1.3 Return Codes

The number of completion entries that this completion queue holds.

The number of events the NIC allows before generating an interrupt.
Setting this parameter to zero resultsin interrupt delivery with every
event. When using this parameter, the mode parameter must be set
to GNI _CQ _BLOCKI NG

The mode of operation for the new completion queue. The following
modes are used by this parameter:

« G\l _CQ BLOCKI NG
« GNI_CQ NOBLOCK

User supplied callback function to be run for each CQ entry received
in the CQ. The handler is supplied with two arguments: a pointer to
the CQ entry, and a pointer to the context provided at CQ creation.

User-supplied pointer that is passed to the handler callback function.

Returns a pointer to the handle of the newly created completion
queue.

GNI _RC_SUCCESS

A new completion queue was successfully created.

GNI _RC_| NVALI D_PARAM

One or more of the parameters was invalid.

GNI _RC_ERROR_RESOURCE

The completion queue could not be created due to insufficient
resources.

GNI _RC_ERROR_NOVEM

3.3.2 CgDestr oy

Insufficient memory to complete the operation.

The CgDest r oy function destroys a specified completion queue. If any endpoints
are associated with the completion queue, the completion queue is not destroyed
and an error is returned.

42
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3.3.2.1 Synopsis

3.3.2.2 Parameters

gni _return_t GNI _CgDestroy (
I N gni _cq_handl e_t cqg_handle)

cq_handle The handle for the completion queue to be destroyed.

3.3.2.3 Return Codes

GNI _RC_SUCCESS
The completion queue was successfully destroyed.
GNI _RC_| NVALI D_PARAM
Thecq_handl e wasinvalid.
GNl _RC_ERROR_RESOURCE

The completion queue could not be destroyed because one or more
endpoint instances are still associated with it. Use EpDest r oy to
destroy the endpoint instance, then try calling this function again.

3.4 Memory Registration

S-2446-31

After an application alocates a memory region be used for data transfers, it must
register the memory region to support the remote address trandation and data
protection mechanism.

Depending on the size of the allocated memory region, the registration function
configures either GART entries on the AMD processor, or, in the case of huge pages,
it configures entries in the Memory Relocation Table (MRT) on the NIC, to span
the allocated memory region. Address trandation uses one of these two trandation
mechanisms.

Registration also typically configures a Memory Domain Descriptor (MDD), which
can be later referenced by its memory domain handle (MDH). When an NIC
encounters an incoming local memory reference, the NIC uses the memory domain
handle (MDH) as an index into atable of memory domain descriptors (MDDs) on the
local PE. Each MDD provides the base address and bounds of alocal memory region.
The address contained within the incoming network packet is added to the base, and
checked against the limit; the addressis used as an offset into alocal memory window
defined by the MDD. This allows the local node to place the memory associated with
agiven MDD in any location in itslocal memory space using the associated MRT or
GART entry.
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MDHs are partially specified by the user and cannot be trusted by the NIC driver, so
each MDD also contains a protection tag (PTag) which is assigned by the operating
system and cannot be modified by the user. The PTag in an incoming memory
reference is checked against a PTag stored in the referenced MDD, to verify that the
reference is permitted to use that MDD.

3.4.1 Virtual Memory

The memory registration mechanism also supports a capability to use virtual Memory
Domain Handles (vVMDH), which supports Distributed Memory (DM) programming
models.

For this discussion, aDM programming model is defined as a parallel job consisting
of multiple independent processes distributed across one or more nodes of a Cray XE
system. The processes may be executing the same application or different ones. At
least one memory segment of equal size on each node is made remotely accessible
by al of the processesin the job. To implement this model, the Virtua Memory
Domain Handle Table (VM DHT) creates a relationship between the virtual MDH in
the incoming network request and the actual memory domain handle to use in looking
up the MDD associated with the incoming reference.

3.4.2 MenRegi ster

44

The MenRegi st er function allows a process to register aregion of memory with
the NIC. Before calling this function, the user must first allocate the memory.

The user may specify an arbitrary size region of memory, with arbitrary alignment,
but the actual area of memory registered will be on MRT block granularity (or
physical page granularity if MRT is not enabled for this process).

Users should usually choose a single-segment memory registration to register
application memory, with multiple-segment registration being reserved for special
cases. Using a single segment to register amemory region allows an application

to use a virtual address in future transactions in and out of the registered region.
Using multiple segments during the registration requires the application to use an
offset within the registered memory region instead of a virtual addressin all future
transactions, where the registered region is aligned to MRT block size (or page size
for non-MRT registrations).

A new memory handle is generated for each region of memory that is

registered by a process. A length parameter of zero in any segment resultsin a

GNl _RC_| NVALI D_PARAMerror. While GNI _VEM_USE_VMDHflag is set, this
function failswith GNI _RC_ERROR_RESOURCE return code if the memory domain
descriptor block was never allocated using the Al | ocMddResour ces function or if
the virtual MDH entry specified by vmdh_index is already in use.
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3.4.2.1 Synopsis

gni _return_t GNI _MenRegi ster (
I N gni _ni c_handl e_t nic_handle,
I N uint64_t address,
I N uint64_t length,
I N gni _cq_handl e_t dst_cq handle,
IN uint32_t flags,
I'N uint32_t vmdh_index,
I NOUT gni _mem handl e_t *mem_handle)

3.4.2.2 Parameters

nic_handle Handle of a currently open Gemini NIC.

address Starting address of the memory region to be registered.
length Length of the memory region to be registered, in bytes.
dst_cq_handle

If thisvalueis not NULL, it specifies the completion queue to receive
events related to the transactions initiated by the remote node into
this memory region.
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flags

vmdh_index

mem_handle

3.4.2.3 Return Codes

Attributes of the memory region. A combination of the following
flags are used for this parameter:

GNI _VEM READWRI TE

The read/write attribute is associated with the
memory region.

GNI _MEM READ_ONLY

The read only attribute is associated with the
memory region.

GNI _MEM USE_VNVDH

Directive to use virtual MDH while registering this
memory region.

GNI _MVEM USE_GART

Directive to use GART while registering the memory
region.

GNI _MVEM STRI CT_PI _ORDERI NG

Instructs the NIC to enforce HT ordering for the
memory region.

GNI_MVEM Pl _FLUSH

Instructs the NIC to issue aHT FLUSH command
prior to sending network responses for the memory
region.

Specifies the index within the pre-allocated memory domain
descriptor block that must be used for the registration. For example,
when this parameter is set to 0, it uses the first entry of the memory
domain descriptor block. If setto - 1, it relies on the GNI library to
allocate the next available entry from the memory domain descriptor
block.

The new memory handle for the region.

GNI _RC_SUCCESS

The memory region was successfully registered.

GNI _RC_I NVALI D_PARAM

46

One of the input parameters was invalid.
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GNl _RC_ERROR_RESOURCE
The registration operation failed due to insufficient resources.
GNl _RC_ERROR_NOVEM
Insufficient memory to complete the operation.
GNI_RC_PERM SSI ON_ERRCR

The user's buffer read/write permissions conflict with the flags
argument.

3.4.3 MenRegi st er Segnent s

3.4.3.1 Synopsis

S-2446-31

The MenRegi st er Segnent s function allows a process to register a memory
region comprised of multiple memory segments with the NIC.

Multiple segment registration should be reserved for special cases. Single segment
memory registration is the preferred method for memory registration. To register a
single segment, use GNI _MenRegi st er .

The user may specify an arbitrary size region of memory, with arbitrary alignment,
but the actual area of memory registered will be registered on MRT block granularity
(or physical page granularity if MRT is not enabled for this process).

If an application registers multiple segments, it must use an offset within the
registered memory region instead of avirtual addressin al future transactions
where registered region is aligned to MRT block size (or page size for non-MRT
registrations). Thisis because a single memory domain is used for the registration
of multiple segments and transactions must access memory for these segments as if
it was contiguous.

A new memory handle is generated for each region of memory that is

registered by a process. A length parameter of zero in any segment resultsin a

GNl _RC_| NVALI D_PARAMerror. While GNI _VEM_USE_VMDH flag is set, this
function failswith aGNl _RC_ERRCOR _RESQURCE return code if memory domain
descriptor block was never allocated using the Al | ocMddResour ces function or if
the virtual MDH entry specified by vmdh_index is already in use.

gni _return_t GNI _MenRegi st er Segnents (
I N gni _ni c_handl e_t nic_handle,
IN gni _mem segnment _t *mem_segments,
I N uint32_t segments cnt,
I N gni _cq_handl e_t dst_cq handle,
IN uint32_t flags,
I N uint32_t vmdh_index,
I NOUT gni _nmem handl e_t *mem_handle)
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3.4.3.2 Parameters

48

nic_handle

mem_segments

segment_cnt

dst_cq handle

flags

Handle of a currently open Gemini NIC.

List of segmentsto register. Each element of the list consists of the
starting address of the memory region and the length, in bytes. The
list elements are set using thegni _nem segnent structure.

Number of segments in the mem_segments list.

If thisvalue isnot NULL, it specifies the completion queue to receive
events related to the transactions initiated by the remote node into
this memory region.

Attributes of the memory region. A combination of the following
flags are used for this parameter:

GNI _VEM READVWRI TE

The read/write attribute is associated with the
memory region.

GNI _MVEM READ_ONLY

The read only attribute is associated with the
memory region.

GNI _MEM USE_VNVDH

Directive to use virtual MDH while registering this
memory region.

GNI _MVEM USE_GART

Directive to use GART while registering the memory
region.

GNI _MVEM STRI CT_PI _ORDERI NG

Instructs the NIC to enforce HT ordering for the
memory region.

GNI_MVEM Pl _FLUSH

Instructs the NIC to issue aHT FLUSH command
prior to sending network responses for the memory
region.
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vmdh_index  Specifies the index within the pre-allocated memory domain
descriptor block that must be used for the registration. For example,
when this parameter is set to O, it uses thefirst entry of the memory
domain descriptor block. If set to - 1, it relies on the GNI library to
allocate the next available entry from the memory domain descriptor
block.

mem handle  The new memory handle for the region.

3.4.3.3 Return Codes
GNI _RC_SUCCESS
The memory region was successfully registered.
GNI _RC_| NVALI D_PARAM
One on the parameters was invalid.
GNl _RC_ERROR_RESOURCE
The registration operation failed due to insufficient resources.
GNl _RC_ERROR_NOVEM
Insufficient memory to complete the operation.
GNl _RC_PERM SSI ON_ERRCR

The user's buffer read/write permissions conflict with the flags
argument.

3.4.4 Set MldResour ces
The Set MldResour ces function specifies the size of a contiguous block of MDD

entries that can be used for future memory registrations.

3.4.4.1 Synopsis

gni _return_t OGNl _Set MldResources (
I N gni _nic_handl e_t nic_handle,
I'N uint32_t num entries

3.4.4.2 Parameters
nic_handle The handle for the NIC.
num_entries

Number of MDD entries in the block.
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3.4.4.3 Return Codes
GNI _RC_SUCCESS
The block size was successfully specified.
GNI _RC_| NVALI D_PARAM
One or more of the parameters was invalid.
GNl _RC_ERROR_NOVEM

Insuficient memory to compl ete the operation.

3.4.5 MenDer eqgi st er

The MenDer egi st er function de-registers memory that was previously registered
and unlocks the associated pages from physical memory. The contents and attributes
of the region of memory being de-registered are not altered in any way.

3.4.5.1 Synopsis

gni _return_t GNI _MenDeregister (
I N gni _ni c_handl e_t nic_handle,
I N gni _mem handl e_t *mem_handle

3.4.5.2 Parameters

nic_handle The handle for the NIC that owns the memory region being
deregistered.

mem _handle  Memory handle for the region; obtained from a previous call to
MenRegi st er.

3.4.5.3 Return Codes
GNl _RC_SUCCESS

The memory region was successfully de-registered.
GNI _RC_| NVALI D_PARAM

One or more of the parameters was invalid.
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3.5 Logical Endpoint

3.5.1 EpCreate

The EpCr eat e function creates an instance of alogical endpoint. A new instance
is always created in a non-bound state. A non-bound endpoint is able to exchange
posted data with any bound remote endpoint within the same communication domain.
An endpoint cannot be used to post RDMA or FMA transactions or to send short
messages while it isin a non-bound state.

3.5.1.1 Synopsis

gni _return_t GNI _EpCreate (
I N gni _ni c_handl e_t nic_handle,
I N gni _cq_handl e_t src_cq _handle,
QUT gni _ep_handl e_t *ep_handle)

3.5.1.2 Parameters
nic_handle Handle of the associated Gemini NIC.
src_cq_handle

Handle of the completion queue that is used by default to deliver
eventsrelated to the transactions initiated by the local node.

ep_handle Returns a pointer to the handle of the newly created endpoint
instance.

3.5.1.3 Return Codes
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM
One of the input parameters was invalid.
GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

S-2446-31 51



Using the GNI and DMAPP APIs

3.5.2 EpSet Event Dat a

The EpSet Event Dat a function allows the user to define the values that the
EpBi nd function uses to generate CQ events. By default, EpBi nd uses the
Communication Domain'sinst_id as the event data for generating global and remote
CQ events and the Endpoint's remote _id for generating local CQ events.

3.5.2.1 Synopsis

gni _return_t OGN _EpSet Event Data (
I N gni _ep_handl e_t ep handle,
I N uint32_t local_event,
I N uint32_t remote event)

3.5.2.2 Parameters
ep_handle The handle of the endpoint instance to define event data.
local_event
The value to use when generating local CQ events.
remote_event

The value to use when generating global and remote CQ events.

3.5.2.3 Return Codes
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM

Aninvalid endpoint handle was specified.

3.5.3 EpBi nd

The EpBi nd function binds alogical endpoint to a specific remote address and
remote instance within the communication domain. Once bound, the endpoint can be
used to post RDMA and FMA transactions.

3.5.3.1 Synopsis

gni _return_t GNI _EpBind (
I N gni _ep_handl e_t ep handle,
I N uint32_t remote addr,
QUT uint32_t remote id)
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3.5.3.2 Parameters
ep_handle Handle of the endpoint instance to be bound.
remote_addr

Physical address of the Gemini NIC at the remote peer or NTT index,
when NTT is enabled for the given communication domain.

remote_id User-specified 1D of the remote instance in the job or unique
identifier of the remote instance within the upper layer protocol
domain.

3.5.3.3 Return Codes

GNI _RC_SUCCESS
Operation completed successfully.

GNI _RC_| NVALI D_PARAM
One of the input parameters was invalid.

GNl _RC_ERROR_RESOURCE
Failed due to insufficient resources.

GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.5.4 EpUnbi nd

The EpUnbi nd function unbinds a logical endpoint from the specific address and
remote instance and releases any internal short message resources. A non-bound
endpoint can exchange posted data with any bound remote endpoint within the
same communication domain. An endpoint cannot be used to post RDMA, FMA
transactions, or send short messages whileit isin anon-bound state.

3.5.4.1 Synopsis

gni _return_t GNI _EpUnbi nd (
I N gni _ep_handl e_t ep handle)

3.5.4.2 Parameters

ep_handle The handle of the endpoint instance to be unbound.
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3.5.4.3 Return Codes
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM
Aninvalid endpoint handle was specified.
GNI _RC_NOT_DONE

The endpoint still has outstanding transaction requests or pending
datagrams and cannot be unbound at thistime. Retry unbinding later.

3.5.5 EpDestroy
The EpDest r oy function destroys an endpoint, cancels any outstanding requests
and releases short messaging resources.

3.5.5.1 Synopsis

gni _return_t GN _EpDestroy (
I N gni _ep_handl e_t ep_handle)

3.5.5.2 Parameters

ep_handle The handle of the endpoint instance to be destroyed.

3.5.5.3 Return Codes
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM

Aninvalid endpoint handle was specified.

3.5.6 EpPost Dat a

The EpPost Dat a function posts a datagram to be exchanged with a remote, bound
endpoint in the communication domain.

3.5.6.1 Synopsis

gni _return_t OGNl _EpPostData (
I N gni _ep_handl e_t ep _handle,
I'N voi d *in_data,
IN uintl6 t data len,
I'N voi d *out_buf,
IN uintl16_t buf size)
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3.5.6.2 Parameters

ep_handle Handle of the local endpoint.

in_data Pointer to the data to send.

data len Size of the data to send, in bytes.

out_buf Pointer to the buffer that receives the incoming datagram.
buf_size Size of the buffer for the incoming datagram, in bytes.

3.5.6.3 Return Codes
GNI _RC_SUCCESS
The posted datagram is queued.
GNI _RC_| NVALI D_PARAM
The specified endpoint handle isinvalid.
GNl _RC_ERROR_RESOURCE

The system only allows a single outstanding datagram transaction for
each endpoint. Thereis already a pending datagram for the specified
endpoint

GNI _RC_ERROR_NOVEM
Insufficient memory to complete transaction.
GNl _RC_SI ZE_ERROR

The size of the datagram is too large.
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3.5.7 EpPost Dat awd

The EpPost Dat aW d function posts a datagram with a user-specified datagram id
to be exchanged with a remote endpoint in the communication domain. If the local
endpoint is unbound, a datagram can be exchanged with any bound endpoint within
the communication domain.

It is required that datagrams posted on unbound endpoints be associated with a
datagram id.

3.5.7.1 Synopsis

gni _return_t GNI _EpPost DataWd (
I N gni _ep_handl e_t ep _handle,
I N void *in_data,
IN uintl6_t data len,
I'N voi d *out_buf,
IN uintl6 t buf size
I N uint64_t datagram id)

3.5.7.2 Parameters

ep_handle Handle of the local endpoint.

in_data Pointer to the data to send.
data len Size of the data to send.
out_buf Pointer to the buffer that receives the incoming datagram.
buf_size Size of the buffer for the incoming datagram.
datagram id

Id associated with the datagram.

3.5.7.3 Return Codes
GNI _RC_SUCCESS
The posted datagram is queued.
GNl _RC | NVALI D_PARAM

The specified endpoint handle is invalid, or an invalid value for the
datagram_id was specified.

GNl _RC_ERROR_RESOURCE

The system only allows a single outstanding datagram transaction
for each endpoint.
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GNI _RC_ERROR_NOVEM
Insufficient memory to complete transaction.
GNl _RC_SI ZE_ERROR

The size of the datagram is too large.

3.5.8 EpPost Dat aTest
The EpPost Dat aTest function returns the state of the EpPost Dat a transaction.

3.5.8.1 Synopsis

gni _return_t OGNl _EpPost Dat aTest (
I N gni _ep_handl e_t ep_handle,
QUT gni _ep_post _state_t *post_state,
QUT ui nt32_t *remote address,
QUT uint32_t *remote_ id)
3.5.8.2 Parameters
ep_handle Handle of the local endpoint.

post_state Returns a pointer to the state of the transaction. The following states
are used for this parameter:

« GNI _POST_PENDI NG

« G\ _POST_COVPLETED

+ OGNl _POST_ERROR

« GNI _POST_TI MEQUT

« GNI_POST_TERM NATED

+ OGNl _POST_REMOTE_DATA
remote_address

Returns a pointer to the physical address of the Gemini NIC being
used by the remote peer. The addressisonly valid if the post_state
returns GNI _POST_COMPLETE.

remote_id Returns a pointer to the user specific ID of the remote instance
in the job. The ID isonly valid if the post_state returns
GNI _POST_COWPLETE.

S-2446-31 57



Using the GNI and DMAPP APIs

3.5.8.3 Return Codes
GNI _RC_SUCCESS
The operation completed successfully.
GNI _RC_| NVALI D_PARAM
Aninvalid endpoint handle was specified.
GNl _RC_NO MATCH
No matching datagram was found.
GNl _RC_SI ZE_ERROR
The size of the output buffer istoo small for the received datagram.
GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.5.9 EpPost Dat aTest Byl d

The EpPost Dat aTest Byl d function returns the state of the EpPost Dat a
transaction with the specified datagram id.

3.5.9.1 Synopsis

gni _return_t OGN _EpPost Dat aTest Byl d (
I N gni _ep_handl e_t ep _handle,
I N uint64_t datagram id,
QUT gni _ep_post _state_t *post_state,
QUT ui nt32_t *remote address,
QUT uint32_t *remote_ id)

3.5.9.2 Parameters

ep_handle Handle of the local endpoint. Must be the same as that used when
posting the datagram using EpPost Dat aW d.

datagram _id

Id of the datagram to test for.
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post_state Returns a pointer to the state of the transaction. The following states
are used for this parameter:

« GNI _POST_PENDI NG

« G\ _POST_COVPLETED

« G\ _POST_ERROR

« GNI _POST_TI MEQUT

« GNI_POST_TERM NATED

« OGNl _POST_REMOTE_DATA
remote_address

Returns a pointer to the physical address of the Gemini NIC being
used by the remote peer. The addressisonly valid if the post_state
returns GNI _POST_COMPLETE.

remote_id Returns a pointer to the user specific ID of the remote instance
inthe job. The ID is only valid if the post_state returns
GNI _POST_COMWPLETE.
3.5.9.3 Return Codes
GNl _RC_SUCCESS
The operation completed successfully.
GNI _RC_| NVALI D_PARAM
Aninvalid endpoint handle was specified.
GNI _RC_NO_MATCH
No matching datagram was found.
GNl _RC_SI ZE_ERROR
The size of the output buffer is too small for the received datagram.
GNI_RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.5.10 EpPost Dat aWai t

The EpPost Dat aWai t function is used to determine the result of a previously
posted EpPost Dat a call on the specified endpoint, blocking the calling thread until
the completion of the posted transaction or until the specified timeout expires.
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3.5.10.1 Synopsis

gni _return_t OGNl _EpPost Dat aWai t (
IN gni _ep_handl e_t ep handle,
IN uint32_t timeout,
QUT gni _post_state_t *post_state,
QUT uint32_t *remote address,
QUT uint32_t *remote_ id)

3.5.10.2 Parameters
ep_handle

timeout

post_state

remote_address

remote id

3.5.10.3 Return Codes

Handle of the local endpoint.

The count that this function waits, in milliseconds, for transaction to
complete. Set to (-1) if no timeout is desired. A timeout value of zero
resultsinaGNl _RC_| NVALI D_PARAMerror return.

State of the transaction

Physical address of the Gemini NIC at the remote peer. Valid only if
post_state returned GNI _ POST_COMPLETE.

User specific ID of the remote instance in the job (user).
Unique address of the remote instance within the upper layer
protocol domain (kernel). Valid only if post_state returned
GNl _POST_COVPLETE.

GNI _RC_NO_MATCH

No matching datagram was found.

GNI _RC_SUCCESS

The transaction completed successfully.

GNI _RC_I NVALI D_PARAM

The specified endpoint handle isinvalid or timeout was set to zero.

GNI _RC_TI MEOQUT

The timeout expired before a successful completion of the
transaction.

GNI_RC S| ZE_ERRCR

Output buffer istoo small for the size of the received datagram.

GNI _RC_ERROR_NOVEM
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Insufficient memory to complete the operation.
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3.5.11 EpPost Dat aWai t Byl d

The EpPost Dat aWai t Byl d function determines the result of a previously posted
EpPost Dat a call on the specified endpoint, blocking the calling thread until the
transaction involving datagram id has completed, or until the specified timeout

3.5.11.1 Synopsis

expires.

gni _return_t OGN _EpPost Dat aWai t Byl d (
I N gni _ep_handl e_t ep handle,
I N uint64_t datagram id,
I'N uint32_t timeout,
QUT gni _ep_post _state_t *post_state,
QUT uint32_t *remote address,
QUT uint32_t *remote id)

3.5.11.2 Parameters

S-2446-31

ep_handle

datagram id

timeout

post_state

remote_address

remote id

Handle of the local endpoint.

Id of the datagram to wait for.

The length of time that this function waits, in milliseconds, for

the transaction to complete. If atimeout is not needed, set this
parameter to - 1. If the timeout is set to zero, the system returns the
GNI _RC_| NVALI D_PARAMerror.

Returns a pointer to the state of the transaction. The following states
are used for this parameter:

« GNI_POST_PENDI NG
« GNI _POST_COMPLETED
« GN _POST_ERRCR

« GNI_POST_TI MEQUT

« GN _POST_TERM NATED
« GN _POST_REMOTE_DATA

Returns a pointer to the physical address of the Gemini NIC being
used by the remote peer. The addressis only valid if the post_state
returns GNI _ POST_COMPLETE.

Returns a pointer to the user specific ID of the remote instance
inthe job. The ID is only valid if the post_state returns
GNI _POST_COVPLETE.
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3.5.11.3 Return Codes
GNI _RC_SUCCESS
The transaction completed successfully.
GNI _RC_| NVALI D_PARAM

Aninvalid endpoint handle was specified or timeout was set to zero,
or invalid datagram id was specified.

GNI _RC_TI MEOQUT

The timeout expired before a successful completion of the
transaction.

GNl _RC_SI ZE_ERROR

The size of the output buffer is too small for the received datagram.
GNI _RC_NO_MATCH

No matching datagram found.
GNl _RC_ERROR_NOVEM

Insufficient memory to complete the operation.

3.5.12 EpPost Dat aCancel

The EpPost Dat aCancel function cancels an outstanding post data transaction.

3.5.12.1 Synopsis

gni _return_t OGN _EpPost Dat aCancel (
I N gni _ep_handl e_t ep_handle)

3.5.12.2 Parameters
ep_handle Handle of the local endpoint.

3.5.12.3 Return Codes
GNI _RC_SUCCESS
The transaction cancellation was successful.
GNI _RC_| NVALI D_PARAM
The ep_handle parameter isinvalid.
GNI _RC_NO MATCH

No active post data transaction on the ep_handle.
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3.5.13 EpPost Dat aCancel Byl d
The EpPost Dat aCancel Byl d function cancels an outstanding post data
transaction with the specified datagram Id.

3.5.13.1 Synopsis

gni _return_t OGNl _EpPost Dat aCancel Byl d (
I N gni _ep_handl e_t ep _handle,
I N uint64_t datagram id)

3.5.13.2 Parameters
ep_handle Handle of the local endpoint.
datagram _id

Id of the datagram to cancel.

3.5.13.3 Return Codes
GNI _RC_SUCCESS
The transaction cancellation was successful.
GNI _RC_| NVALI D_PARAM
One of the input parameters are invalid.
GNI _RC_NO_MATCH

No active post data transaction with the specified Id on the
ep_handle.

3.5.14 Post Dat aPr obe

The Post Dat aPr obe function returns the remote ID and remote address of

the first datagram found in completed, timed out, or canceled state for the CDM
associated with the input NIC handle. This function must be used in conjunction with
GNI _EpPost Dat aTest Byl d or GNI _EpPost Dat aWi t Byl d to obtain data
exchanged in the datagram transaction.

3.5.14.1 Synopsis

gni _return_t OGNl _Post Dat aProbe (
I N gni _ni c_handl e_t nic_handle,
QUT uint32_t *remote address,
QUT uint32_t *remote_ id)
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3.5.14.2 Parameters

nic_handle Handle of the NIC associated with the CDM for which the datagram
status is being probed.

remote_address

Physical address of the Gemini NIC at the remote peer with a
datagram in the completed, timed-out or cancelled state. Valid only if
the return valueis GNI _RC_SUCCESS.

remote_id User specific ID of the remote instance in the upper layer protocol
domain with a datagram in the completed, timed-out or cancelled
state. Valid only if the return valueis GNI _RC_SUCCESS.

3.5.14.3 Return Codes
GNI _RC_SUCCESS
A datagram in the completed, timed-out or cancelled state was found.
GNI _RC_| NVALI D_PARAM
Aninvalid nic_handle, remote_addr or remote _id was specified.
GNI _RC_NO MATCH

No datagram in the completed, timed-out or cancelled state was
found.

3.5.15 Post Dat aPr obeByl d

The Post Dat aPr obeBy| d function returns the datagram id of the first datagram
found in completed, timed out, or canceled state for the CDM associated with the
input NIC handle. This function should be used for probing for completion of
datagrams that were previously posted using the GNI _EpPost Dat aW d function.

This function must be used in conjunction with GNI _EpPost Dat aTest Byl d
or GNI _EpPost Dat aWai t Byl d to obtain the data exchanged in the datagram
transaction.

3.5.15.1 Synopsis
gni _return_t GNI _Post Dat aProbeByld (

I N gni _ni c_handl e_t nic_handle,
QUT ui nt64_t *datagram id)
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3.5.15.2 Parameters

nic_handle Handle of the NIC associated with the CDM for which the datagram
status is being probed.

datagram id

The datagram 1D of the first datagram with a datagram ID specified
found in the completed, timed-out or cancelled state. Valid only if the
return valueis GNI _ RC_SUCCESS.

3.5.15.3 Return Codes
GNl _RC_SUCCESS
A datagram in the compl eted, timed-out or cancelled state was found.
GNI _RC_| NVALI D_PARAM
Aninvalid nic_handle, datagram id was specified.
GNI _RC_NO_MATCH

No datagram with the specified 1D found in the compl eted, timed-out
or cancelled state.

3.5.16 Post Dat aPr obeWai t Byl d

The Post Dat aPr obeWai t Byl d function returns the post ID of the first
datagram posted with a datagram 1D found in completed, timed out, or
canceled state for the CDM associated with the input nic_handle. This function
must be used in conjunction with gni _ep_postdata_test_by idor

gni _ep_postdata_wait_by_ i d to obtain data exchanged in the datagram
transaction.

3.5.16.1 Synopsis

gni _return_t GNI _Post Dat aPr obeWai t Byl d (
I'N gni _ni c_handl e_t nic_handle,
I'N uint32_t timeout,
QUT uint64_t *datagram id )
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3.5.16.2 Parameters

nic_handle Handle of the NIC associated with the CDM for which the datagram
status is being probed.

timeout The count that this function waits, in milliseconds, for transaction to
complete. Set to (-1) if no timeout is desired.

datagram id

The first datagram 1D found in the completed, timed-out or cancelled
state. Valid only if the return valueis GNI _RC_SUCCESS.

3.5.16.3 Return Codes

GNI _RC_SUCCESS

A datagram with the specified id was found in the compl eted,
timed-out or cancelled state.

GNI _RC | NVALI D_PARAM
Aninvalid nic_handle, or timeout was specified.
GNI _RC_TI MEQUT

No datagram with a datagram ID specified and in the completed,
timed-out or cancelled state was found before the timeout expired.

GNI _RC_NO_MATCH

No datagram with the specified 1D found in the completed, timed-out
or cancelled state.

3.6 FMA DM

3.6.1 Post Fma

The Post Frra function executes a data transaction (PUT, GET, or AMO) by storing
into the directly mapped FMA window to initiate a series of FMA requests. It returns
before the transaction is confirmed by the remote NIC.

Zero-length FMA PUT operations are supported. Zero-length FMA GET and
zero-length FMA AMO operations are not supported

3.6.1.1 Synopsis

ghi _return_t GNI _Post Fma (
I N gni _ep_handl e_t ep handle,
I N gni _post_descriptor_t *post_descr)
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3.6.1.2 Parameters
ep_handle Instance of alocal endpoint.

post_descr Pointer to a descriptor to be posted.

3.6.1.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM
The endpoint handle was invalid.
GNI _RC_ALI GNVENT_ERROR

The posted source or destination data pointers or data length are not
properly aligned. There are no alignment restrictionson PUTs. GETs
require 4 byte-alignment. AMOs require 8 byte-alignment, except
AAX which requires 16 byte-alignment.

GNI _RC_ERROR_RESOURCE

The transaction request failed due to insufficient resources.

3.7 FMA Short Messaging

3.7.1 Snegl nit

The Snsgl ni t function configures the short messaging protocol on the given
endpoint. Short messaging buffers must be zeroed before calling Snsgl ni t .

3.7.1.1 Synopsis

gni _return_t GNI _Snsglnit (
I N gni _ep_handl e_t ep handle,
IN gni _snsg_attr_t *local_smsg_attr,
IN gni _snsg_attr_t *remote smsg_attr)
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3.7.1.2 Parameters

3.7.1.3 Return Cod

3.7.2 SnmsgSend

3.7.2.1 Synopsis

68

ep_handle Instance of an endpoint.
local_smsg_attr

Pointer to alist of local parameters used for short messaging.
Parameter values are defined using thegni _snsg_at t r structure.

remote_smsg_attr

Pointer to a list of remote parameters used for short messaging
provided by a peer. Parameter values are defined using the
gni _sneg_at tr structure.

es
GNI _RC_SUCCESS
Operation completed successfully.
GNI _RC_| NVALI D_PARAM
One of the input parameters was invalid.
GNl _RC | NVALI D_STATE
Endpoaint is not bound.
GNl _RC_ERROR_NOVEM

Insufficient memory to allocate short message internal structures.

The SnsgSend function sends a message to the remote peer by copying it into
the preallocated remote buffer space using the FMA mechanism. It returns before
the delivery is confirmed by the remote NIC. When the endpoint is set with the
GNI _SMSG_TYPE_MBOX_AUTO _RETRANSM T flag, the system attempts to
retransmit messages when certain transaction failures occur. This SmsgSend
function is a non-blocking call.

gni _return_t GNI _SnsgSend (
I N gni _ep_handl e_t ep _handle,
I N voi d *header,
I N uint32_t header_length,
IN voi d *data,
I N uint32_t data length,
IN uint32_t *msg_id)
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3.7.2.2 Parameters

ep_handle An instance of an endpoint.
header A pointer to the header of a message.
header _length

The length of the header in bytes.
data A pointer to the payload of the message.
data_length

The length of the payload in bytes.

msg_id Identifier for application to track transaction. Only valid for short
messaging using GNI _SMSG_TYPE_MBOX_AUTO_RETRANSM T
type, otherwise ignored.
3.7.2.3 Return Codes
GNI _RC_SUCCESS
The transmission has been initiated.

GNI_RC_| NVALI D_PARAM

The endpoint handle was invalid or the endpoint is not initialized
for short messaging.

GNI _RC_NOT_DONE
No credits available to send the message.
GNI _RC_ERROR_RESOURCE

The operation failed due to insufficient memory.

3.7.3 SnmsgSendWrag

The SnsgSendWrag function sends a tagged message to the remote peer, by
copying it into the pre-allocated remote buffer space using the FMA mechanism. It
returns before the delivery is confirmed by the remote NIC. When the endpoint is
set with GNI _SVBG_MBOX_AUTO_RETRANSM T type, the system attempts to
re-transmit for certain transaction failures. Thisis a non-blocking call.
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3.7.3.1 Synopsis

3.7.3.2 Parameters

3.7.3.3 Return Cod
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gni _return_t GNI _SnsgSendWrag(
IN gni _ep_handl e_t ep hndl,
IN voi d *header,
I N uint32_t header_length,
I'N voi d *data,
I N uint32_t data length,
I'N uint32_t msg_id,
IN uint8_t tag)

ep_hndl An instance of an endpoint.
header A pointer to the header of a message.
header_length

The length of the header in bytes.
data A pointer to the payload of the message.
data_length

The length of the payload in bytes.

msg_id Identifier for application to track transaction. Only valid for short
messaging using GNIl _ SMSG_TYPE_MBOX_AUTO RETRANSM T
type, otherwise ignored.

tag Tag associated with the short message.

es
GNl _RC_SUCCESS

The transmission was initiated.
GNI _RC_| NVALI D_PARAM

The endpoint handle was invalid or the endpoint is not initialized
for short messaging.

GNI _RC_NOT_DONE
No credits available to send the message.
GNI _RC_ERROR_RESOURCE

The operation failed due to insufficient memory.

S-2446-31



GNI API Reference [3]

3.7.4 SmsgGet Next

The SmsgGet Next function returns a pointer to the header of the newly arrived
message and makes this message current. You can set up your application to copy the
message out of the mailbox or process it immediately. Thisis anon-blocking call.

3.7.4.1 Synopsis

gni _return_t OGNl _SnsgGet Next (
I N gni _ep_handl e_t ep handle,
QUT voi d **header)

3.7.4.2 Parameters
ep_handle Instance of an endpoint.

header Pointer to the header of the newly arrived message.

3.7.4.3 Return Codes
GNI _RC_SUCCESS
The new message arrived successfully.
GNI _RC_| NVALI D_PARAM

The endpoint handle was invalid or the endpoint is not initialized
for short messaging.

GNI _RC_NOT_DONE

There are no new messages available.

3.7.5 SnmsgGet Next Wrag

The SmsgGet Next Wr'ag function returns a pointer to the header of the newly
arrived message and makes this message current if the input tag matches the tag of the
newly arrived message. An application may decide to copy the message header out of
the mailbox or process the header immediately. Thisis anon-blocking call.

3.7.5.1 Synopsis
gni _return_t GNI _SnsgGet Next Wrag (
IN gni _ep_handl e_t ep_hndl,

QUT void ** header,
I NOUT uint8_t * tag)
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3.7.5.2 Parameters

ep_handle Instance of an endpoint.
header Pointer to the header of the newly arrived message.
tag On input, a pointer to the value of the remote event to be matched.

A wildcard value of GNI _SMSG_ANY_TAGis used to match any
tag value of the incoming message. The value is set to that of the
matching remote event on outpuit.
3.7.5.3 Return Codes
GNI _RC_SUCCESS
The new message arrived successfully.
GNl _RC | NVALI D_PARAM

The endpoint handle was invalid or the endpoint is not initialized
for short messaging.

GNI _RC_NOT_DONE
There are no new messages available.
GNI _RC_NO_MATCH

The message is available, but the tag of the message does not match
the value supplied in the tag argument.

3.7.6 SnsgRel ease

The SmsgRel ease function releases the current message buffer. 1t must be called
only after Get Next hasreturned GNI _RC_SUCCESS. Thisis a non-blocking call.
The message returned by the Get Next function must be copied out or processed
prior to making this call.

3.7.6.1 Synopsis
gni _return_t OGNl _SnsgRel ease (

I N gni _ep_handl e_t ep_handle)

3.7.6.2 Parameters

ep_handle Instance of an endpoint.
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3.7.6.3 Return Codes
GNI _RC_SUCCESS
The current message is successfully released.
GNI _RC_| NVALI D_PARAM

The endpoint handle was invalid or the endpoint is not initialized
for short messaging.

GNI _RC_NOT_DONE

There is no current message. The Get Next function must return
GNI _RC_SUCCESS before calling this function.

3.8 RDMA (BTE)

3.8.1 Post Rdnma
The Post Rdma function adds a descriptor to the tail of the RDMA queue and returns
immediately.

3.8.1.1 Synopsis

gni _return_t GNI _Post Rdma (
IN gni _ep_handl e_t ep handle,
I N gni _post_descriptor_t *post descr)

3.8.1.2 Parameters
ep_handle Instance of alocal endpoint.

post_descr Pointer to the descriptor to be posted to the queue.

3.8.1.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM
The endpoint handle was invalid.
GNI _RC_ALI GNVENT_ERROR

Posted source, destination data pointers, or data length are not
properly aligned.
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GNl _RC_ERROR_RESOURCE

The transaction request could not be posted due to insufficient
resources.

GNI _RC_ERROR_NOVEM
Insufficient memory to complete the operation.
GNl _RC_PERM SSI ON_ERROR

The user's buffer R/W permissions conflict with the access type.

3.9 Completion Queue Processing

3.9.1 CgTest Event

The CqTest Event function polls the specified completion queue for a completion
entry. If acompletion entry is found, it returns GNI _RC_SUCCESS, unless the
CQ isoverrun (full), in which caseit returns GNI _RC_ERROR_RESOURCE. If no
completion entry isfound, GNI _RC_NOT_DONE is returned. No processing of new
entries is performed by this function.

3.9.1.1 Synopsis

GNl _CqTest Event (
I N gni _cq_handl e_t cqg_handle)

3.9.1.2 Parameters

cq_handle The handle for the completion queue.

3.9.1.3 Return Codes
GNI _RC_SUCCESS
A completion entry was found on the completion queue.
GNI _RC_NOT_DONE
No new completion entries are on the completion queue.
GNI _RC_| NVALI D_PARAM
The completion queue handle was invalid.
GNl _RC_ERROR RESOURCE

CQisinan overrun (full) state and CQ entries may have been lost.
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3.9.2 CgCet Event

The CqGet Event function returns information about the next event by polling the
specified completion queue for a completion entry. If a completion entry isfound, it
returns the event data stored in the entry. CqGet Event isanon-blocking call.

It is up to the calling process to subsequently invoke the appropriate function to
dequeue the completed descriptor. CgqGet Event only de-queues the completion
entry from the completion queue.

3.9.2.1 Synopsis

gni _return_t GNI _CqGet Event (
I N gni _cq_handl e_t cq_handle,
QUT gni _cqg_entry_t *event_data)

3.9.2.2 Parameters
cq_handle The handle for the completion queue.

event_data Returns a pointer to a new event entry data if the return status
indicates success. If not successful, then nothing is returned by this
parameter.

3.9.2.3 Return Codes
GNI _RC_SUCCESS
A completion entry was found on the completion queue.
GNI _RC_NOT_DONE
No new completion entries are on the completion queue.
GNI _RC_| NVALI D_PARAM
The completion queue handle was invalid.
GNl _RC_ERROR RESOURCE

The completion queue isin an overrun (full) state and completion
gueue events may have been lost.

GNI _RC_TRANSACTI ON_ERRCR

A network error was encountered while processing a transaction.

3.9.3 Cgwai t Event

The CgWai t Event function polls the specified completion queue for a completion
entry. If CgWai t Event findsa completion entry, it immediately returns event data.
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If no completion entry is found, the caller is blocked until a completion entry is
generated, or until the timeout value expires. The completion queue must be created
with the GNI _CQ_BLOCKI NG mode set in order to be able to block on it.

3.9.3.1 Synopsis

gni _return_t GNI _CgWiit Event (
I N gni _cq_handl e_t cq_handle,
I N uint64_t timeout,
QUT gni _cq_entry_t *event_data)

3.9.3.2 Parameters
cq_handle The handle for the completion queue.

timeout The number of milliseconds to block before returning to the caller;
set thisto - 1 if no timeout is desired.

event_data Returns a pointer to a new event entry data if the return status
indicates success. If not successful, then nothing is returned by this
parameter.

3.9.3.3 Return Codes

GNI _RC_SUCCESS
A completion entry was found on the completion queue.

GNI _RC_TI MEOUT
The request timed out and no completion entry was found.

GNI _RC_| NVALI D_PARAM
The completion queue handle was invalid.

GNl _RC_ERROR_RESOURCE

The completion queue was not created in the GNI _CQ_BLOCKI NG
mode.

GNI _RC_TRANSACTI ON_ERROR

A network error was encountered while processing a transaction.

3.9.4 CgVect or Wi t Event

The CqVect or Wi t Event function polls the specified completion queues
for a completion entry. If CqVect or Wai t Event finds a completion entry, it
immediately returns event data.
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3.9.4.1 Synopsis

3.9.4.2 Parameters

3.9.4.3 Return Cod
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If no completion entry is found, the caller is blocked until a completion entry is
generated, or until the timeout value expires. The completion queues must be created
with the GNI _CQ_BLOCKI NG mode set in order to be able to block on it.

gni _return_t GNI _CgVectorWitEvent (
I N gni _cq_handl e_t *cqg_handls,
I'N uint32_t num_cgs
I N uint64_t timeout,
QUT gni _cq_entry_t *event data,
QUT ui nt32_t *which)

cq_handls Array of handles for the completion queues.
num_cqgs Number of completion queue handles.
timeout The number of milliseconds to block before returning to the caller;

set thisto - 1 if no timeout is desired.

event_data Returns a pointer to a new event entry data if the return status
indicates success. If not successful, then nothing is returned by this
parameter.

which Returns the index of the CQ within the cq_handls array which
returned event_data on success. Undefined otherwise.
es
GNI _RC_SUCCESS
A completion entry was found on the completion queue.
GNI _RC_TI MEOUT
The request timed out and no completion entry was found.
GNI _RC_| NVALI D_PARAM
One of the completion queue handles was invalid.
GNl _RC_ERROR RESOURCE

One of the completion queues was not created in the
GNI _CQ_BLOCKI NG mode.

GNI _RC_TRANSACTI ON_ERROR

A network error was encountered while processing a transaction.

77



Using the GNI and DMAPP APIs

3.9.5 Get Conpl et ed

The Get Conpl et ed function gets the next completed post descriptor from the
specified completion queue. The descriptor is removed from the head of the queue
and the address of the descriptor is returned.

A GNI _RC DESCRI PTOR_ERROR isreturned if the transaction has failed and the
error was reported by the CgGet Event function in the event_data parameter. In this
case, the error information from the event _dat a is copied to the status field of the
descriptor. Get Conpl et ed isanon-blocking call.

3.9.5.1 Synopsis

gni _return_t OGNl _Get Conpl eted (
I N gni _cq_handl e_t cq_handle,
IN gni _cq_entry_t event_data,
QUT gni _post _descriptor _t **post_descr)

3.9.5.2 Parameters
cq_handle Handle for the completion queue.
event_data The event returned by the CgGet Event function.

post_desc Returns a pointer to the address of the descriptor that has completed.

3.9.5.3 Return Codes
GNI _RC_SUCCESS

A completed descriptor was returned with a successful completion
status.

GNI _RC_DESCRI PTOR_ERROR

If the corresponding post queue (FMA, RDMA or AMO) is empty,
the descriptor pointer is set to NULL, otherwise, a completed
descriptor is returned with an error completion status.

GNl _RC | NVALI D_PARAM
The CQ handle was invalid.
GNl _RC _TRANSACTI ON_ERROR

A completed descriptor was returned with a network error status.

3.9.6 PostCgWite

The Post CqW i t e function executes a CQ write transaction to a remote CQ. It
returns before the transaction is confirmed by the remote NIC.
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3.9.6.1 Synopsis
gni _return_t GNI _PostCgWite (
IN gni _ep_handl e_t ep handle,
I N gni _post_descriptor_t *post_descr)
3.9.6.2 Parameters
ep_handle Instance of alocal endpoint.

post_descr Pointer to a descriptor to be posted.

3.9.6.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM
The endpoint handle was invalid.
GNl _RC_RESOURCE_ERRCR

Insufficient were resources available to initialize the endpoint.

3.9.7 CgError Str

The CqEr r or St r function decodes the error status encoded in a CQ entry by the
hardware.

3.9.7.1 Synopsis

gni _return_t GNI_CgErrorStr (
IN gni _cq_entry_t entry,
QUT voi d *buffer,
I N uint32_t length)

3.9.7.2 Parameters

entry CQ entry with error status to decode.
buffer Pointer to the buffer where the error code is returned.
length Length of the buffer in bytes.

3.9.7.3 Return Codes
GNI _RC_SUCCESS

The completion queue was successfully destroyed.
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GNI _RC_I NVALI D_PARAM
Thecq_handl e wasinvalid.
GNl _RC_SI ZE_ERROR

The supplied buffer is too small to contain the error code.

3.9.8 CgError Recover abl e

The CqEr r or Recover abl e function translates any error status encoded by the
hardware in a completion queue entry into a recoverable or unrecoverable flag for

application usage.

3.9.8.1 Synopsis

gni _return_t GNI _CqErrorRecoverable (
IN gni _cq_entry_t cq handle,
QUT ui nt32_t *recoverable)

3.9.8.2 Parameters
entry Completion queue entry with error status to be decoded.
recoverable

Pointer to the integer flag that will contain the decoded resuilt.

3.9.8.3 Return Codes
GNl _RC_SUCCESS
The entry was successfully decoded.
GNI _RC_| NVALI D_PARAM
Invalid input parameter.
GNI _RC_| NVALI D_STATE

The completion queue entry trand ates to an undefined state.

3.10 Error Handling

3.10.1 Subscri beErrors

The Subscri beErr or s function creates an error event queue. When this function
returns, events start reporting immediately. The error mask, mask, determines which
errors are reported. Seegni _error _mask on page 96.
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Privileged users, such as superusers, can passin NULL for nic_handle which causes
the passed in device id to be used instead. This allows privileged users to subscribe to
errors without a CDM being attached. By default, if no nic_handleis passed in, then
errors are captured for all ptags.

3.10.1.1 Synopsis

gni _return_t GNI _Subscri beErrors(

3.10.1.2 Parameters

IN gni_nic_handle_t nic_handle,

IN uint32_t device id,
IN gni_error_mask_t mask,
IN uint32_t EEQ size,

QUT gni _err_handl e_t *err_handle)

nic_handle The handle of the associated NIC.

device id The device identifier, for privileged mode (when NULL is passed

in for nic_handle).

mask The error mask with corresponding bits set for notification.
EEQ size Size of the EEQ. The queue size uses a default of 64 entriesif avalue
of O ispassedin.

err_handle This handleis returned to identify the instance in uGNI.

3.10.1.3 Return Codes
GNl _RC_SUCCESS

The operation completed successfully.

GNI _RC_| NVALI D_PARAM

One of the input parametersisinvalid, or a non-privileged user is
trying to subscribe without a communication domain.

GNI _RC_NO_MATCH

Specified device _id does not exist.

GNI _RC_ERROR_RESOURCE

The event queue could not be created due to insufficient resources.

GNI _RC_ERROR_NOVEM
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Insufficient memory to complete the operation.
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3.10.2 Rel easeErrors
The Rel easeEr r or s function releases the error event notification and cleans up

the memory resources for the event queue.

3.10.2.1 Synopsis

gni _return_t OGNl _Rel easeErrors(
IN gni _err_handl e_t err_handle)

3.10.2.2 Parameters

err_handle The handle of the subscribed error events.

3.10.2.3 Return Codes
GNl _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM
One of the input parameters was invalid.
GNI _RC_NOT_DONE

A thread is still waiting on the event queue.

3.10.3 Get Err or Mask

The Get Er r or Mask function returns the error mask associated with an
error handle. The mask determines which error events are delivered. See
gni _error_mask on page 96.

3.10.3.1 Synopsis

gni _return_t GNI _Get Error Mask(
IN gni_err_handle_t err_handle,
QUT gni _error_nask_t *mask)

3.10.3.2 Parameters
err_handle The handle of the subscribed error events.

mask The pointer to copy the mask value to.
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3.10.3.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM

The endpoint handle was invalid.

3.10.4 Set Err or Mask

The Set Er r or Mask function sets a new error mask for matching events.

3.10.4.1 Synopsis

gni _return_t GNI _Set Error Mask(
IN gni _err_handl e_t err_handle,
IN gni _error_mask_t mask in,
I N gni _error_mask_t *mask out)

3.10.4.2 Parameters

err_handle The handle of the subscribed error events.

mask_in The error mask with corresponding bits set for notification.

mask_out The pointer to copy the pre-set mask value to.

3.10.4.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM

The endpoint handle was invalid.

3.10.5 Get Error Event

The Get Er r or Event function gets an error event, if available.

3.10.5.1 Synopsis

gni _return_t GNI _Get ErrorEvent (
IN gni _err_handl e_t err_handle,
IN gni _error_event _t *event)
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3.10.5.2 Parameters

err_handle

event

3.10.5.3 Return Codes

3.10.6 Wi tError Events

3.10.6.1 Synopsis

The handle of the subscribed error events.

The pointer to the buffer to copy the event into.

GNI _RC_SUCCESS

A completed descriptor was returned with a successful completion
status.

GNI _| NVALI D_PARAVETER

The endpoint handle was invalid.

GNI _RC_NOT_DONE

No event was found in the event queue.

The Wi t Err or Event s function blocks waiting forever when waiting for one
event to occur. When that one event is triggered, it delays returning to try and
coalesce error events. The timeout value is specified in number of milliseconds. The
number of events copied are stored in the num_events structure.

gni _return_t GNI _WaitErrorEvents(
IN gni_err_handl e_t err_handle,
IN gni_error_event_t *events,

3.10.6.2 Parameters

84

IN uint32_t events size,
IN uint32_t timeout,
OUT uint32 t * num_events)
err_handle The handle of the subscribed error events.
events The pointer to an array of events structures that will befilledin on a
successful return. This pointer must be a valid memory location since
the events will be copied from the EEQ.
events size
The size of the array passed in from the events pointer.
timeout After first event istriggered, time to wait for subsequent events.
num_events  The number of events copied into the events buffer.
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3.10.6.3 Return Codes
GNI _RC_SUCCESS
The operation completed successfully.
GNI _RC_| NVALI D_PARAM
One of the input parameters was invalid.
GNI _RC_TI MEOUT
The request timed out and the event array was not filled all the way.
GNI _RC_NOT_DONE
The wait was interrupted by the system.
GNI _RC_PERM SSI ON_ERROR

The events pointer cannot be written to.

3.10.7 Set Error Pt ag
The Set Er r or Pt ag function sets the protection tag for an error handler. Thisis
aprivileged operation.

3.10.7.1 Synopsis

gni _return_t GNI _Set Error Pt ag(
IN gni_err_handle_t err_handle,
IN uint8_t ptag)

3.10.7.2 Parameters
err_handle The handle of the subscribed error events.

ptag The protect tag to set for matching error events.

3.10.7.3 Return Codes
GNI _RC_SUCCESS
The descriptor was successfully posted.
GNI _RC_| NVALI D_PARAM
The endpoint handle was invalid.
GNI_RC_PERM SSI ON_ERRCR

Only the superuser can set ptag to something other than the
communication domain.
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3.11 Other

3.11.1 Get NunLocal Devi ces

The GetNumL ocal Devices function returns the number of NIC devices.

3.11.1.1 Synopsis

gni _return_t GNI _Get Nuniocal Devices (
QUT int *num devi ces)

3.11.1.2 Parameters
num_devices

Number of NICs on node.

3.11.1.3 Return Codes
GNI _RC_SUCCESS
Number of devices was returned successfully.
GNI _RC_| NVALI D_PARAM
One or more of the parameters was invalid.
GNI _RC_ERROR_RESOURCE

Gemini support missing from kernel.

3.11.2 Get Local Devi cel ds

The Get Local Devi cel ds function returns an array of local NIC devices.

3.11.2.1 Synopsis

gni _return_t GNI _GetLocal Devi celds (
INint len
QUT int *device_id)

3.11.2.2 Parameters
len number of entriesin device ids.

device ids pointer to array of local NIC devices.
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3.11.2.3 Return Codes
GNI _RC_SUCCESS
Number of devices was returned successfully.
GNI _RC_| NVALI D_PARAM
One or more of the parameters was invalid.
GNI_RC_ERROR_RESOURCE

Gemini support missing from kernel.

3.12 Ennumerations

3.12.1 gni _cq_node

Thegni _cq_node enumeration defines the modes of operation to use for the
completion queue. The flags from this enumeration are used for the CqCr eat e
function mode parameter.

3.12.1.1 Synopsis

typedef enum gni _cq_node {
GNI _CQ NOBLOCK = 0,
GNI _CQ _BLOCKI NG

} gni _cq_node_t;

3.12.1.2 Constants
GNI _CQ_NOBLOCK

Indicates that the CQ instance does not need to be configured in the
blocking mode.

GNI _CQ BLOCKI NG

Indicates that the CQ instance should be able to operate in the
blocking mode.

3.12.2 gni _fma_cnd_type

Thegni _f ma_cnd_t ype enumeration defines the commands to use for
the FMA. The FMA command is set using the ano_cnmd member of the

gni _post _descri pt or structure, which is used by the GNI _Post Rdna,
GNI _Post Frma, and GNI _Get Conpl et ed functions.
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3.12.2.1 Synopsis

typedef enumgni _frma_cnd_type {

GNI _FMA GET = 0x000,
GNI _FMA_PUT = 0x100,
GNI _FMA _PUT_MSG = 0x110,
GNI_FMA ATOM C_FADD = 0x008,
GNI_FMA ATOM C_FADD C = 0x018,
GNI_FMA ATOM C FAND = 0x009,
GNI_FMA ATOM C_FAND C = 0x019,
GNI _FMA_ATOM C_FOR = OXO00A,
GNI_FMA ATOM C FOR C = OxO01A,
GNI_FMA ATOM C_ FXOR = 0x00B,
GNl_FMA ATOM C_ FXOR C = 0x01B,
GNI _FMA _ATOM C_FAX = 0x00C,
GNI_FMA ATOM C_FAX_ C = 0x01G,
GNI_FMA ATOM C_CSWAP = 0x00D,
GNI _FMA_ATOM C_CSWAP_C = 0x01D,
GNI_FMA_ATOM C_ADD = 0x108,
GNI_FMA ATOM C_ ADD C = 0x118,
GNI _FMA_ATOM C_AND = 0x109,
GNI_FMA ATOM C_ AND C = 0x119,
GNI_FMA _ATOM C_OR = Ox10A,
GNl_FMA ATOMC OR C = Ox11A,
GNI_FMA_ATOM C_XOR = 0x10B,
GNI_FMA ATOM C XOR C = 0x11B,
GNI _FMA_ATOM C_AX = 0x10C,
GNI_FMA ATOM C AX C = 0x11G,

} gni _frma_cnd_type_t;

3.12.2.2 Constants
GNI _FMA GET
Reserved for use by GNI.
GNI _FMA PUT
Reserved for use by GNI.
GNI _FMA PUT_MSG
Reserved for use by GNI.
GNl _FMA_ATOM C_FADD
Indicates an atomic fetch and ADD command.
GNI_FMA ATOM C_FADD C
Indicates a cached atomic fetch and ADD command.
GNI _FMA_ATOM C_FAND

Indicates an atomic fetch and AND command.
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GNI _FMA_ATOM C_FAND C
Indicates a cached atomic fetch and AND command.
GNI_FMA ATOM C_FOR
Indicates an atomic fetch and OR command.
GNI_FMA ATOM C FOR C
Indicates a cached atomic fetch and OR command.
GNl _FMA_ATOM C_FXOR
Indicates an atomic fetch and XOR command.
GNI_FMA ATOM C_FXOR C
Indicates a cached atomic fetch and XOR command.
GNI_FMA ATOM C_FAX
Indicates an atomic fetch, AND and XOR command.
GNl _FMA_ATOM C FAX C
Indicates a cached atomic fetch, AND and XOR command.
GNI_FMA ATOM C_CSWAP
Indicates an atomic conpar e and swap command.

GNI _FMA_ATOM C_CSWAP_C

Indicates a cached atomic conpar e and swap command.

GNl _FMA_ATOM C_ADD

Indicates an atomic ADD command.
GNI_FMA ATOM C_ADD C

Indicates a cached atomic ADD command.
GNI _FMA_ATOM C_AND

Indicates an atomic AND command.
GNl _FMA_ATOM C _AND C

Indicates a cached atomic AND command.
GNI_FMA ATOM C OR

Indicates an atomic OR command.
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GNl_FMA ATOM C OR C

Indicates a cached atomic OR command.
GNI_FMA ATOM C_XOR

Indicates an atomic XOR command.
GNI_FMA ATOM C_XOR C

Indicate a cached atomic XOR command.
GNl _FMA_ATOM C_AX

Indicates an atomic AND and XOR command.
GNI_FMA ATOM C _AX C

Indicates an cached atomic AND and XOR command.

3.12.3 gni _post _state

The gni _post _st at e enumeration defines the flags for the post state for
datagram transactions between the endpoints on a local and a remote peer that are
in the same communication domain. A pointer to the post state is returned by the
EpPost Dat aTest and EpPost Dat aWai t functions when testing the success
of an EpPost Dat a operation.

3.12.3.1 Synopsis

typedef enum gni _post_stat e{
GNI _PCST_PENDI NG,
GNl _PCOST_COWPLETED,
GNl _PCST_ERROR,
GNl _PCOST_TI MEQUT,
GNl _POST_TERM NATED,
GNl _PCST_REMOTE_DATA
} gni _post_state_t;

3.12.3.2 Constants
GNI _POST_PENDI NG
Indicates the post is pending.
GNI _POST_COVPLETED
Indicates that the data exchange completed successfully.
GNl _POST_ERROR

Indicates the post did not complete due to an error.
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GNI _POST_TI MEQUT
Indicates the post did not complete and timed out.
GNI _POST_TERM NATED
Indicates the post did not complete because it was terminated.
GNl _POST_REMOTE_DATA

Indicates receipt of the remote data, but the remote peer did not
acknowledge getting the data from the local side.

3.12.4 gni _post _type

Thegni _post _t ype enumeration defines the values to use for the post
transaction. The constant values for this enumeration are used by thet ype member
of thegni _post _descri pt or structure, which isused by the GNI _Post Rdnma,
GNI _Post Frma, and GNI _Get Conpl et ed functions.

3.12.4.1 Synopsis

typedef enum gni _post _type {
G\l _POST_RDMVA _PUT = 1,
GNI _POST_RDMA_CET,
GNI _PCST_FMA_PUT,
GNI_PCST_FMA_PUT_W SYNCFLAG,
GNI_POST_FMA GET,
G\l _PCST_AMD

} gni _post_type_t;

3.12.4.2 Constants

GNI _POST_RDVA_PUT

Indicates an RDMA PUT transaction.
GNI _POST_RDMA GET

Indicates an RDMA GET transaction.
GNI _POST_FNMA_PUT

Indicates an FMA PUT transaction.
GNl _POST_FMA PUT_W SYNCFLAG

Indicates an FMA PUT transaction with a synchronization flag.
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GNl _POST_FMA GET
Indicates an FMA GET transaction.
GNI _POST_AMO

Indicates an AMO transaction.

3.12.5 gni _return

Thegni _r et ur n enumeration defines the values to use for return values.

3.12.5.1 Synopsis

typedef enumgni _return {
GNI _RC_SUCCESS = 0,
GNI _RC_NOT_DONE,
GNI _RC_| NVALI D_PARAM
GNI _RC_ERROR_RESOURCE,
GNI _RC_TI MEQUT,
GNI _RC_PERM SSI ON_ERROR,
GNI _RC_DESCRI PTOR_ERROR,
GNI _RC _ALI GNMENT_ERRCR,
GNI _RC_| NVALI D_STATE,
GNI _RC_NO _MATCH,
GNI _RC Sl ZE_ERROR,
GNI _RC_TRANSACTI ON_ERROR,
GNl _RC I LLEGAL_OP

} gni _return_t;

3.12.5.2 Constants
GNl _RC_SUCCESS
The operation was successful.
GNI _RC_NOT_DONE
The operation is not permitted.
GNI _RC_| NVALI D_PARAM
One or more of the parameters was invalid.
GNl _RC_ERROR_RESOURCE

Typically, this error means there are insufficient resources or the
wrong resources available to complete the operation.

GNI _RC_TI MEQUT
The request timed out.
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GNI _RC_PERM SSI ON_ERROR

The process does not have the correct permissions to complete the
operation.

GNI _RC_DESCRI PTOR_ERROR

If the corresponding post queue (FMA, RDMA or AMO) is empty,
the descriptor pointer is set to NULL, otherwise, a completed
descriptor is returned with an error completion status.

GNI _RC_ALI GNVENT_ERROR

Posted source or destination data pointers or data length are not
properly aligned.

GNI _RC_| NVALI D_STATE

The caller attempted to attach a communication domain instance to
the Gemini NIC device more than once.

GNI _RC_NO_MATCH

There is no match between the requested item and available items.

GNl _RC_SI ZE_ERRCR

The supplied buffer is too small to contain the error code.

GNI_RC_TRANSACTI ON_ERROR

Error in processing post data transaction.

GNl _RC_| LLEGAL_OP

The operation being attempted isillegal.

3.12.6 gni _snsg_type

3.12.6.1 Synopsis

typedef enum gni _snsg_type {

GNI _SMSG _TYPE_I NVALID = 0,

GNI _SMSG_TYPE_MBOX,

GNI _SMSG_TYPE_MBOX_AUTO_RETRANSM T
} gni _smsg_type_t;
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Thegni _snsg_t ype enumeration defines the values to use for the short messaging
type. The constant values for this enumeration are used inthenmsg_t ype member of
thegni _snsg_attr structure.
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3.12.6.2 Constants
GNI _SMBG_TYPE_I NVALI D
Indicates that the short message typeisinvalid.
GNl _SMSG_TYPE_MBOX
Indicates the MBOX short messaging type.
GNl _SMBG _TYPE_MBOX_AUTO _RETRANSM T

Indicates that the system attempts to retransmit the message for
certain transaction failures.

3.13 Structures

3.13.1 gni _error_event

3.13.1.1 Synopsis

typedef struct gni_error_event {
uint16_t error_code;
uint8_t error_category;
uint8_t ptag;
uint32_t serial _nunber;
uint64_t tinestanp;
uint64_t info_mrs[4];

} gni _error_event _t;

3.13.1.2 Members

error_code ldentifiesthe error which caused the event. Used by GNI for problem
reporting. Codes will not be interpreted by uGNI user.
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error_category
Errors are divided into 6 categories:
« CRITICAL_ERR

Caused by uncorrectable memory errors, an invalid hardware
configuration, or other hardware issues. |n most cases, future use
of the NIC is unreliable and a node reboot may be required.

«  TRANSACTI ON_ERR

Caused by errors in a specific transaction sequence, likely due to
asoftware issue. A node reboot is not required.

« ADDR_TRANS_ERR

There were errors in the node address translation and/or memory
address trangdlation for a specific transaction. A node reboot is
not required.

* TRANSI ENT_ERR

There may be transient issues with network, memory, or resource
availability (i.e. no free descriptors). Software should often be
able to recover from these errors by reissuing the transaction.

*» CORRECTABLE_MEM ERR

Benign from a system perspective, but should be monitored by
HSS and accounted for.

« I NFO ERR
An event occurred which is not necessarily an error condition.
pt ag PTag responsible for error, when applicable.
serial _nunber

Thisis asemi-unique identifier for the error. An application can use
thisto match errors entered into the HSS logs. However, some OS
errors come outside the normal error reporting path, so they will have
a zero for a serial number.

ti mestanp Time the error was reported.

i nfo_mmrs Some errors gather additional information from other registersin the
hardware which may be useful information in problem reports. Not
used by the uGNI user.
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3.13.2 gni _error_mask
The mask value can be a bitwise OR of the error categories as defined by the
ERRMASK flagsfound in gni _pub. h.

3.13.2.1 Synopsis
typedef uint8_t gni_error_mask_t;

#defi ne GNI _ERRVASK_CORRECTABLE_MEMORY (1 << 0)

#define GNI _ERRVASK CRI TI CAL (1 << 1)
#define GNI_ERRVASK_TRANSACTI ON (1 << 2)
#define GNI_ERRVASK _ADDRESS TRANSLATION (1 << 3)
#define GNI_ERRVASK_TRANSI ENT (1 << 4)
#define GNI_ERRVASK | NFORVATI ONAL (1 << 5)
#define GNI_ERRVASK DI AG ONLY (1 << 6)

3.13.3 gni _cq_entry

The event data returned by CqGet Event , CgWai t Event , and
CgVect or WAi t Event functionsis used as input to event processing functions and
error decoding functions. gni _pub. h defines event types.

3.13.3.1 Synopsis
typedef uint64_t gni_cqg_entry_t;

#define GNI_CQ EVENT _TYPE_POST O0xOULL
#define GNI_CQ EVENT _TYPE_SMSG Ox1ULL
#define GNI_CQ EVENT_TYPE_DMAPP Ox2ULL
#define GNI_CQ EVENT_TYPE_PRV  Ox3ULL

3.134 gni _job limts

Thegni _j ob_li m t s structure defines job parameters and limits. This structureis
used by the GNI _Conf i gur eJob function.

3.13.4.1 Synopsis

typedef struct gni _job_limts {
int32_t ndd_limt;
nt32.t nrt_limt;
nt32_t ogart_limt;
nt32_t frma_limt;
nt32_t bte limt;
nt32_t cq_limt;
nt32_t ntt_ctrl;
nt32_t ntt_base;
nt32 t ntt_size;

} gni _job limts_t;
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3.13.4.2 Members

nmdd_limt Number of MDDs associated with the given ptag.

ntt_limt Numberof MRT entries used by MDDs with the given ptag.

gart _|imt Number of GART entries used by MDDs with the given ptag.
fra_limt Number of FMA descriptors associated with the given ptag.

bte Iimt Number of outstanding BTE descriptors with the given source ptag.
cqg limt Number of CQ descriptors associated with the given ptag.

ntt_ctrl NTT control flag. The only flag that can be used for this parameter is
GNI _JOB _CTRL_NTT_CLEANUP which isadirective for the driver
to cleanup NTT at the end of the job.

ntt_base Base entry into NTT.

ntt_size Size of the NTT.

3.13.5 gni _nmem segnent

3.13.5.1 Synopsis

3.13.5.2 Members

Thegni _nmem segnent structure defines the address and length of a memory
segment. This structure is used by the MenRegi st er Segnent s function.

typedef struct gni_mem segnment {
uint64_t addr ess;
uint64 t | engt h;

} gni _mem segnent _t;

addr ess Address of the segment.

| ength Size of the segment in bytes.

3.13.6 gni _ntt_descri ptor
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Thegni _ntt _descri pt or structure defines configuration options that can be set
in NTT. Thisstructureis used by the GNI _CdnTr eat e and GNI _Confi gur eNTT
functions.
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3.13.6.1 Synopsis

3.13.6.2 Members

typedef struct gni_ntt_descriptor {

ui nt 32_t group_si ze;
uint8_t granul arity;
uint32_t *t abl e;

uint8 t fl ags;

} gni _ntt_descriptor_t;

group_si ze Sizeof the NTT group to configure.
granul arity

NTT granularity.
tabl e Pointer to the array of new NTT values.

flags Configuration flags.

3.13.7 gni _post _descri ptor

3.13.7.1 Synopsis
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Thegni _post _descri pt or structure defines the transaction descriptors. This
structure is used by the Get Conpl et ed, Post FMA, and Post RDIVA functions.

typedef struct gni_post_descriptor {

voi d *next descr;

voi d *prev_descr;
uint64_t post _id;
uint64 t st at us;

uint16_t cg_node_conpl et e;
gnhi _post _type_t type;

uintl6 t cqg_node;
uint16_t dl vr _node;
uint64_t | ocal _addr;

gni _mem handl e_t | ocal _nmem hndl ;
uint64_t renot e_addr;

gni _mem handl e_t renot e_nem hndl ;
uint64 t | engt h;

uint16_t r dnma_node;

gnhi _cq_handl e_t src_cq_hndl;

ui nt64_t sync_fl ag_val ue;
uint64_t sync_fl ag_addr;
gni _frma_cnd_type_t ano_cnd;

ui nt 64_t first_operand,
uint64_t second_oper and;
uint64_t cqwite_val ue;

} gni _post_descriptor_t;
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next _descr Reserved for use by GNI.
prev_descr Reserved for use by GNI.
post id Reserved for use by GNI.
status Reserved for use by GNI.
cq_node_conpl ete

Reserved for use by GNI.

type Required. The type of transaction. The following types are used for
this member:

« GNI_POST_RDVA PUT

« GNI_POST_RDVA GET

« GNI_POST_FMA PUT

« GNI_POST_FMA PUT W SYNCFLAG
« GNI_POST_FMA GET

« GNI_POST_AMD

« OGNl _POST_COQARI TE
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cqg_node

dl vr _node

| ocal _addr

Required. Instructs the Gemini NIC to generate completion
events. Only GNI _ CQVIODE_GLOBAL_ EVENT and

GNI _ CQVIODE_REMOTE_EVENT can be requested for FMA_PUT,
FMA_GET and AMDtransactions. The following modes are used for
this member:

« GNI_CQVODE_LOCAL_EVENT

Can be used only for BTE transactions, and causes an event to be
delivered to the local endpoint's CQ when the local BTE engine
has finished handling that descriptor.

« G\l _CQVODE_GLOBAL_EVENT

Can be specified for FMA and BTE transactions, and causes an
event to be delivered to the local endpoint's CQ when the data
successfully arrives at its destination (either local or remote,
depending on the operation).

« G\l _CQVODE_REMOTE_EVENT

Can be used for FMA and BTE transactions, and causes an event
to be delivered to the CQ associated with the remote memory
registration when the transaction compl etes.

« GNI_CQVODE_SI LENT

Generate no completion events to any associated CQ (local or
remote).

« GNI_CQVODE_DUAL_EVENTS(
GNI _CQVODE_LOCAL_EVENT |
GNI _CQVIODE_GLOBAL_EVENT )

Required. Applications must reset the delivery mode to zero before
using a default mode when adaptive routing and hashing are enabled.

« GNI_DLVRVODE_PERFORMVANCE
« G\l _DLVRVODE_NO ADAPT

« GNI_DLVRVODE_NO HASH

« GNI_DLVRVODE_NO RADAPT

« GNI_DLVRVODE | N_ORDER (
GNI_DLVRVODE_NO ADAPT | GNI_DLVRMODE_NO_HASH
)

Required. The address of the region on the local node. Thisisthe
source for PUT and the target for GET operations. It must be a
4-byte aligned for GET operations and 8-byte aligned for AMOs.
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| ocal _nmem hndl

The local memory handle. This member is not required for FMA
PUT and AMOs with PUT semantics.

renot e_addr

The address of the remote region. Thisisthe target for PUTs and
source for GETs. Must be 4-byte aligned for GET operations and
8-byte aligned for AMOs.

renot e_nem hndl
Remote memory handle.

| engt h Number of bytes to move. Must be a multiple of 4-bytes for GETs
and multiple of 8-bytes for AMOs.

rdma_node There are two modes used for this member:
*  GNI _RDVAMODE PHYS ADDR

If set, the kernel-level application uses a physical address for the
| ocal _addr field.

« G\l _RDVAMODE FENCE

If set, causes the completion processing of the transaction
descriptor to be delayed until all network responses, associated
with the current descriptor as well as al responses associated
with previously processed descriptors of the same BTE channel,
have been received. Processing of the next descriptor for the
channel does not start until the write-back of the current transmit
transaction descriptor is issued.

src_cq_hndl

If set, the NIC delivers the source completion events related to this
transaction to the specified completion queue instead of the default
one.

sync_fl ag_val ue

Synchronization value.
sync_flag_addr

Local to deliver synchronization value.
ano_cmd AMO command for the transaction.
first_operand

First operand required by the AMO command.
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second_oper and

Second operand required by the AMO command.

cqw i te_val ue

3.13.8 gni _snsg_attr

3.13.8.1 Synopsis

3.13.8.2 Members
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Value to use for a CQ write. Only six least significant bytesis
available to software.

Thegni _sneg_attr structure defines the attributes for short messaging. This
structure is used by the Snsgl ni t function.

typedef struct gni_snsg_attr {

gni _sneg_type_t nsg_type;

voi d *meg_buffer;
uint32_t buff _size;

gni _nmem handl e_t mem_hndl ;
uint32_t nbox_of f set;
uint32_t nbox_maxcredit;
uint32_t nsg_maxsi ze;

} gni _smsg_attr_t;

nmeg_type

The type of short message buffering method to use. This member
uses the following message types:

« G\l _SMSG_TYPE_MBOX
« GNI_SMSG_TYPE_MBOX_AUTO RETRANSM T

For both of these types, the buffer space for incoming

messages is associated with a single remote endpoint. The

GNI _SMSG_TYPE_MBOX_AUTO_RETRANSM T type supports
automatic retransmission of short messages by the GNI library in the
event of transient network faults.

nmsg_buf f er A pointer to the beginning of the memory region used for message

buff _si ze

nem_hndl

nbox_of f set

buffers. Individual message buffers may be associated with different
endpoints.

Size of the message buffer in bytes for this endpoint.

Memory handle for the memory region used for message buffers.

Offset from nsg_buf f er in bytesindicating the base address for
the message buffer associated with this endpoint.
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nbox_maxcr edi t

The maximum number of messages that can be buffered in the
message buffer.

nsg_nmaxsi ze

The maximum size of the short message which can be received for
this endpoint.

3.13.9 gni _snsg_handl e

Thegni _snsg_handl e structureisreserved for use by the GNI infrastructure.
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About the DMAPP API [4]

DMAPP is a communication library which supports a logically shared, distributed
memory (DM) programming model. DMAPP provides remote memory access
(RMA) between processes within ajob in a one-sided manner. One-sided remote
memory access requests require no active participation by the process at the remote
node; synchronization functions may be used to determine when side-effects of
locally initiated requests are available.

DMAPP istypically not used directly within user application software. The DMAPP
API alows one-sided communication libraries (such as Cray SHMEM), and PGAS
compilers (such as Coarray Fortran and UPC), implemented on top of DMAPP,

to realize much of the hardware performance of the Cray Gemini based system
interconnection network while being reasonably portable to its successors.

4.1 DMAPP Programming Model

S-2446-31

Cray has supported various forms of logically shared, distributed memory (DM)
programming models since the introduction of the Cray T3D. In this model, a group
of processes typically run the same executable in parallel. For purposes of this
discussion, such a group of related processes is termed ajob. Although each process
in ajob executesin its own address space, it can access certain memory segments
of other processes in the same job. This parallel model is sometimes referred to as
Sngle Program Multiple Data (SPMD).

DMAPP supports SPMD style parallel jobs, not Multiple Program Multiple Data
(MPMD) paralel jobs. Although multiple DMAPP applications can be launched
together viathe ALPS apr un command, data exchange between processes running
different applications must use some other communication paradigm.

Usually the number of processes executing the application does not change over
the course of ajob. Processes are sometimes termed PES (processing elements).
Although each PE executesin its own address space, it can access certain memory
segments of other PEsin a one-sided (PUT/GET) manner using PGAS compiler
constructs or by invoking function calls to libraries (such as Cray SHMEM)
supporting one-sided programming models.
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4.2 DMAPP Applications and Fork

The behavior of DM applications with respect to fork depends on which application
memory segments are selected for export at link time. Fork should be avoided if the
application’s stack and/or local heap are exported. The static data segment is shared
between a PE and any forked children if this segment is exported. The symmetric
heap is shared between PEs and any forked children.

Other DMAPP resources are al so shared between a PE and any forked children. Child
processes are not new PEsin the DM job. Aswith multi-threaded PEs, the application
is responsible for setting up mutual exclusion regions around DMAPP calls.

4.3 DMAPP Applications and Threads

PEs within a DM application can be multi-threaded. However, unless the user
specifies a concurrency level larger than one during DMAPP initialization, none
of the functions in the DMAPP API should be considered thread-safe. Even if a
concurrency level larger than one is specified, none of the functionsin the DMAPP
API are reentrant. For instance, they cannot be called from within asignal handler.

4.4 DMAPP Applications and File Descriptors

Handling of file descriptorsin a DM application on Gemini is similar to that on
Cray X2. Each PE maintainsits own private file descriptors.

4.5 DMAPP Application Intra-node Communication

Data exchange between PEs on a node use the Gemini network interface. It isup
to the DM model implementation to optimize for intra-node communication, if
desirable.

4.6 Compiling and Launching DMAPP Applications
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DMAPP applications must be linked using Cray-supplied compiler/linker scripts.
DM applications must be launched using ALPS apr un command.

To create and run a statically linked executable, which uses less than 2GB memory
per PE, execute the following commands:

cc -0 dmapp_put.x dmapp_put.c
export XT_SYMVETRI C_HEAP_SI ZE=2600M
aprun -n 192 -N 8 ./dmapp_put. X

Seedmapp_put . ¢ on page 193.
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4.7 Resiliency

DMAPP does not support error recovery in the presence of link failures. It isup to the
application to deal with such error, if so desired.

4.8 DMAPP Remote Memory Access
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Remotely accessible memory segments in a PE can be classified as either symmetric
or non-symmetric.

The address of an object within a symmetric memory segment of a PE[X] has a
known relationship to the address of this same object in the address space of another
PE[Y] in the same job. Objects within these symmetric memory segments on PE[X]
can be accessed in a one-sided manner by PE[Y] using address information generated
locally on PE[Y].

Objects within non-symmetric memory segments on PE[X], can only be accessed
in a one-sided manner by a second PE[Y], using address information generated by
PE[X] and communicated to PE[Y].

The DMAPP implementation on the Cray XE itself does not guarantee symmetry
of the symmetric heap. It isup to the DM model implementation to guarantee the
symmetry of the symmetric heap or any other symmetric regions other than the
statically linked data segment.

For most DM model implementations, symmetric regions are the statically linked data
segment and a symmetric heap segment.

Preparing memory segments of a DM application for remote memory accessis
handled by DMAPP startup code. Segments which may be exported include the
static data segment. The symmetric heap is always exported. At runtime, application
software can determine which segments of the address space are exported using query
functions. Seedmapp_get _j obi nf o on page 122.

Each exported memory segment has an associated dmapp_seg_desc_t . See
dmapp_seg_desc on page 118.

You should be aware that there are trade-offs in requesting that various program
segments be exported.

Since the AM D64 processor cannot be used effectively to directly load/store from
exported memory on remote nodes, DMAPP provides an API for interfacing to the
remote memory access (RMA) hardware mechanisms. The DMAPP RMA functions
can be divided into the following categories:

¢ One-sided RMA functions

¢ RMA synchronization functions
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All one-sided RMA functions (PUT type, GET type and atomic memory operations)
belong to one of the following three categories:

blocking (no suffix)

The process returns from the function only after the side-effects of
the remote memory access are globally visible in the system.

non-blocking (_nb suffix)

A synchronization ID (syncid) is returned to the process.

The effects of the remote memory access are only assured

to be globally visible in the system after the application has
determined via a synchronization call (dnapp_synci d_t est or
dmapp_synci d_wai t ) whether the syncid has been retired.

non-blocking implicit (_nbi suffix)

No synchronization ID is returned to the process, the effects of
the remote memory access are only assured to be globally visible
in the system following a call to dmapp_gsync_t est or
dmapp_gsync_wai t . For performance reasons, this mode is
recommended for applications with many small messages, where
blocking calls or using individual syncids would be expensive.

One-sided remote memory access requests require no active participation by PEs at
the remote node. Remote memory segments which are targets of operations with
put semantics or sources of operations with get semantics must have been exported

at job startup.

The maximum number of concurrent, non-blocking requests allowable can be set by
the application at DMAPP initidization. If the application attempts to initiate more
non-blocking regquests than this maximum, DMAPP returns an error.

There are no ordering guarantees as to completion of different non-blocking RMA
requests initiated by a PE.

4.9 DMAPP API

DMAPP provides a C interface for applications. Most DMAPP functions return a
status value indicating success or failure of the call. In the case of non-blocking RMA
functions, this status does not indicate whether or not the remote memory access
request completed successfully; it simply indicates whether the transfer request was
initiated successfully. See Chapter 5, DMAPP APl Reference on page 117.

4.9.1 Initialization and Query Functions

Before using any aother DMAPP functions, an application must call dmapp_i ni t to
request and initialize resources. Seedmapp_i ni t on page 121.
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After the last call to any other DMAPP functions, an application must call
dmapp_final i ze toreturn resources. Seedmapp_fi nal i ze on page 121.

The query function dmapp_get _j obi nf o returns general information about the
job, such as the DMAPP version, number of PEsin the job, and symmetric heap and
data segment locations. See dmapp_get _j obi nf o on page 122.

A process can set RMA attributes to control the way that DM APP handles various
RMA requests. Some attributes can be set only during initialization. They will be
referred to as static attributes. Others can be set multiple times over the course of the
job, and will be referred to as dynamic attributes. Setting dynamic attributes does not
affect RMA requests previously issued by the PE, only subsequent RMA requests.
Dynamic attributes include when to switch from CPU-based mechanisms for handling
RMA requests to using CPU offload mechanisms. Seedmapp_set _rma_attrs
on page 123 and dnapp_get _rna_at t r s on page 122.

4.9.2 One-sided RMA Functions

RMA functions share some common arguments. For non-blocking explicit functions,
thesynci d argument supplies a pointer to alocation in local memory which will be
used by DMAPP for storing synchronization related information.

The remote address for either PUT or GET style operations is specified by a virtual
address, a segment descriptor, and the remote PE.

When the virtual addressis generated locally by the initiating PE, asis the case when
working with symmetric data objects, the target segment descriptor supplied in the

j ob_i nf o structure returned by dmapp_get _j ob_i nf o may be used. If the
virtual address was obtained from the remote PE via some external pointer-passing
mechanism, the segment descriptor from the remote PE must be used.

In addition to some common arguments, each of the data motion functions can
operate on 1, 4 (DWORD), 8 (QWORD), or 16 (DQWORD) byte data types.
Hardware will work most efficiently with requests that are at least DWORD aligned.

4.9.2.1 Contiguous Functions
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The PUT functions store a contiguous block of data, starting at local memory address
source_addr, into a contiguous block at aremote address.

For more detailed information, see dmapp_put _nb on page 123,
dmapp_put _nbi on page 125, and dnapp_put on page 126.

The GET functions load a contiguous block of data starting from a remote source
address to a contiguous block starting at local memory address target_addr. Note
that zero-length GETs are not supported.
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For both PUT and GET functions, the remote address is specified by the triplet
consisting of a virtual address, segment descriptor, and processor. The nelems
parameter specifies the number of elements of type type to transfer. The memory
region described by the remote address and nelems must reside in an exported
memory of the remote PE.

For further information, see dnapp_get _nb on page 127, dmapp_get _nbi on
page 128, and dnmapp_get on page 129.

4.9.2.2 Strided Functions

The strided PUT functions deliver data starting at alocal memory address, using a
specified stride, to aremote target address, using a separately specified stride.

The strided GET functions load data starting from a remote memory address using
a specified stride and copy the data to alocal memory address using a separately
specified stride. For more information, see dmapp_i get _nb on page 134,
dmapp_i get _nbi onpage 135, and dmapp_i get on page 136.

For both strided PUT and GET functions, the remote address is specified by the triplet
consisting of avirtual address, segment descriptor, and PE. The remote memory
region described by the remote address, stride, and the number of elements to transfer
must reside in an exported segment of remote memory.

For more information, seedrmapp_i put _nb on page 130, dmapp_i put _nbi on
page 131, and dmapp_i put on page 132.

4.9.2.3 Scatter/Gather Functions
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The scatter functions PUT elements of a contiguous block of datain local memory to
aremote memory location using multiple offset values.

The remote address for each element is specified by the triplet consisting of the
virtual address, segment descriptor and target process, plus an offset value.

The memory region defined by the remote address, the largest offset in the array, and
the number of elements transferred must be within an exported memory segment
of the remote memory.

These functions are also referred to as indexed PUT functions and begin with the
string dmapp_i xput . For more detail, see dmapp_i xput _nb on page 137,
dmapp_i xput _nbi on page 139, and dmapp_i xput on page 140.

The gather functions GET separate elements from remote memory locations placed
at various offsets, to contiguous local memory. The remote address for each element
is specified by the triplet consisting of the virtual address, segment descriptor and
remote process, plus an offset value.
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The memory region defined by the remote address, the largest offset in the array, and
the number of elements transferred must be within an exported memory segment
of the remote memory.

The Indexed GET functions are dnapp_i xget _nb on page 141,
dmapp_i xget _nbi on page 142, dmapp_i xget on page 143.

4.9.2.4 PE-strided Functions

The following functions provide PUT (broadcast), GATHER, and SCATTER to
remotely accessible addresses across a set of PEsin a DMAPP job. Note that none of
these are collective operations. These routines are best used when a small amount of
data needs to be broadcast, scattered to, or collected from a set of PEs.

The PUT (broadcast) functions with indexed PE stride deliver data from local
memory to the remote memory of multiple PEs within a DMAPP job. When the
transfer is complete, each remote PE will have a copy of the contents of the original
source buffer. See dmapp_put _i xpe_nb on page 145, dnapp_put _i xpe on
page 147, dmapp_put _i xpe_nbi on page 146.

The GATHER functions with indexed PE stride gather data from the remote
memory of multiple PEs within a DMAPP job, and concatenate it in local
memory. The remote address ranges must be exported for each PE and the remote
addresses must be symmetric. See dmapp_gat her _i xpe_nb on page 152,
dmapp_gat her _i xpe_nbi on page 154, and dnapp_gat her _i xpe on
page 155.

The SCATTER functions with indexed PE stride deliver data starting at

an address in local memory to multiple remote PEs within a DMAPP job.

Each target PE receives a different portion of the local source data. See
dmapp_scatter i xpe_nb onpage 148, dnapp_scatter i xpe_nbi on
page 150, and dnmapp_scatt er _i xpe on page 151.

For al PE-strided functions, the remote address must be a symmetric address; it must
liein the statically linked data segment or the symmetric heap.

49.2.5 DMAPP AMO Functions
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In addition to PUT and GET RMA functionality, DMAPP also provides support for
using atomic memory operation (AMO) RMA requests. The set of AMO functions
are modeled on the set provided on the Cray X2 systems. AMOs can be used both for
synchronization and at-memory style operations. AMOs are restricted to operating
on 8-byte (also referred to as gword, gw, or quad word) data types, located in a
remote PE.

Aswith RMA functions, the remote memory location must reside in an exported
memory segment of remote PE.
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Table 1. AMO Instructions Supported by Gemini

Command  Description Data Returned in Response
AFADD Atomic Fetch and ADD yes
AFAX Atomic Fetch and XOR yes
ACSWAP Compare and swap yes
AADD Atomic ADD no
AFAND Atomic fetch and AND yes
AFOR Atomic fetch and OR yes
AFXOR Atomic fetch and XOR yes
AAND Atomic AND no
AOR Atomic OR no
AXOR Atomic XOR no

The scalar-type blocking and non-blocking Atomic Memory Operations

(AMO) functions where no result is returned are named dmapp_op_qgw,
dmapp_op_gw_nb, dmapp_op_qw_nbi , where op is either AADD, AAND, AOR,
or AXOR. For more detail on all AMO functions, see dmapp_aadd_gw_nb on
page 156 through dmapp_acswap_qgw on page 185.

The scalar-type blocking and non-blocking Atomic Memory Operations (AMO)
functions in which the result is returned in the response are named dmapp_op_qw,
dmapp_op_qgw_nb, dmapp_op_qw_nbi , where op is either ACSWAP, AFADD,
AFAND, AFAX, AFCR, or AFXOR.

4.9.2.6 DMAPP Synchronization Functions
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DMAPP applications use synchronization functions to determine when locally
initiated, non-blocking RMA requests have completed.

A process can determine when the effects of anon-blocking explicit RMA function
call are globally visible in the system by using dmapp_sync_test () or
dmapp_sync_wai t (), both of which return information about the specified

synci d.

dmapp_sync_t est () immediately returns a value indicating whether all RMA
requests associated with synci d have completed. dmapp_sync_wai t (), only
returns after all RMA requests associated with synci d have completed. See

dmapp_synci d_t est onpage 186, and dmapp_synci d_wai t on page 187.
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A process can determine when the side effects of one or more non-blocking
implicit RMA function calls are globally visible in the system by using
dmapp_gsync_test () ordmap_gsync_wai t () functions, both of which
refer to all remote memory accesses associated with previously issued non-blocking
implicit RMA requests; therefore, asynci d isnot relevant.

dmapp_gsync_t est () immediately returns with a value indicating whether all
remote memory accesses associated with previously issued non-blocking implicit
RMA function calls are globally visible in the system. dmap_gsync_wai t ()
only returns after all non-blocking implicit RMA requests are globally visible in
the system. See dmapp_gsync_t est on page 188 and dmapp_gsync_wai t
on page 188.

4.9.3 Symmetric Heap Functions

DMAPP provides routines for allocating and releasing symmetric heap memory.
The DMAPP application is responsible for preserving symmetry of this heap
memory. Thisisachieved by ensuring that all PEsin ajob make the same calls to the
symmetric heap management functions in the same sequence, involving the same
amount of memory. The DMAPP application controls the size of the symmetric heap
at startup.

voi d *dmapp_sheap_mal l oc(I N size_t size)

This function allocates size bytes memory from the symmetric heap. Equality of
addresses across PEs is not guaranteed.

voi d *dmapp_sheap_real l oc(I N void *ptr,IN size_t size)

This function changes the size of the block to which ptr points to the size (in bytes)
specified by size. Equality of addresses across PEs is not guaranteed.

voi d dmapp_sheap_free(I N void *ptr)

This function frees a block of memory previously allocated by
dmapp_sheap_nal | oc or dmapp_sheap_real | oc.
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This chapter contains reference information for enumerations, structures, and
functions contained in the DMAPP API. Your application must include thedrmapp. h
file when using this API.

5.1 DMAPP Enumerations

5.1.1 dmapp_type

Thedmapp_t ype_t enumeration defines the valid types supplied by the type input
parameter to all data motion functions.

5.1.1.1 Synopsis

typedef enum dmapp_type {
DVAPP_DQW = 0,
DVAPP_ QW
DVAPP_DW
DVAPP_BYTE

} dmepp_type_t;

5.1.1.2 Constants
DVAPP_DQW Indicates a double quad (16 byte) word.
DVAPP_QW  Indicates a quad (8 byte) word.
DVAPP_DW  Indicates a double (4 byte) word.

DMVAPP_BYTE Indicates abyte. This option does not provide good performance.

5.1.2 dmapp_routing_type

Thedmapp_routi ng_type_t enumeration defines the valid routing
modes to be supplied to the relaxed _ordering fields of the RMA attributes
structuredrmapp_rnma_attrs_t.

typedef enumuint8_t {
DVAPP_ROUTI NG I N ORDER = 0, /* hash off, adapt off */
DVAPP_ROUTI NG_DETERM NI STIC, /* hash on, adapt off */
DVAPP_ROUTI NG_ADAPTI VE /* hash off, adapt on */
} dmapp_routing_type_t;
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Note that DMAPP_ROUTI NG _| N_ORDER enforces the strictest routing method and

is not recommended when performance is desirable.

5.2 DMAPP Structures

5.2.1 dmapp_seg_desc

Thedmapp_seg_desc structure is amemory segment descriptor, with an address

and length.

5.2.1.1 Synopsis

typedef struct dmapp_seg_desc {

voi d *addr ;
size_t | en;

gni _nmem handl e_t nenhndl ;
uintl6 t fl ags;

voi d *reserved;

} dmapp_seg_desc_t;

5.2.1.2 Members

addr A pointer to the address for the memory segment.
I en The currently mapped size of the segment, in bytes.
menhndl Memory handle for the region; automatically obtained at

initialization or obtained from a previous call to MenRegi st er .

flags For internal use only.

reserved For internal use only.

5.2.2 dmapp_j obi nfo

Thedmapp_j obi nf o structure contains general information relevant to the job.

5.2.2.1 Synopsis
typedef struct dmapp_jobinfo {

i nt ver si on;

i nt hw_ver si on;
i nt npes;
dmapp_pe_t pe;

dmapp_seg_desc_t data_seg;
dmapp_seg_desc_t sheap_seg;
} dmapp_j obinfo_t;
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5.2.2.2 Members
version The version of DMAPP that this job uses.

hw_ver si on The hardware version of the system. The current version is
DVAPP_GNI _HW MAJOR_CGEM NI .

npes The number of processing elements in use for the entire job.
pe The processing element number, in[ 0, npes-1].

data_seg  Thedatasegment in memory that thisjob is using.

sheap_seg The symmetric heap memory that thisjob isusing.

5.2.3 dmapp_rna_attrs

Thedmapp_rma_at t r s structure sets RMA attributes to control the way in
which DMAPP handles various RMA requests. Some attributes can be set during
initialization only, others can be set multiple times over the course of ajob.

5.2.3.1 Synopsis

typedef struct dmapp_rma_attrs {
ui nt 32_t max_out st andi ng_nb;
uint32_t offload_threshol d;
uint 8_t put_rel axed_ordering;
uint8_t get_rel axed_ordering;
ui nt 8_t max_concurrency;

} dmapp_rnma_attrs_t;

5.2.3.2 Members
max_out st andi ng_nb

The maximum number of outstanding non-blocking requests
supported. You can only specify this flag during initialization. The
following is the range of valid values to be supplied:

[ DVAPP_M N_OUTSTANDI NG_NB, .., DVAPP_MAX_OUTSTANDI NG _NBJ
Setting the value to one of the extremes may lead to a slowdown. The
recommended value is DMAPP_DEF_OUTSTANDI NG_NB. Users

can experiment with the value to find the optimal setting for their
application.
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of fl oad_t hreshol d

The threshold, in bytes, for switching between CPU-based
mechanisms and CPU off-load mechanisms. This value can be
specified at any time and can use any value. The default setting is
DVAPP_OFFLOAD_THRESHOLD. Very small of very large settings
may |ead to suboptimal performance. The default value is 4k bytes.
In order register memory in the MRT, alocate huge pages. Consider
how to best set this threshold. While a threshold increase may
increase CPU availability, it may also increase transfer latency dueto
BTE involvement.

put_relaxed_ordering

Specifies the type of routing to be used. Appliesto RMA

requests with PUT semantics and all AMOs. The default is
DVAPP_ROUTI NG_DETERM NI STI C. The value can be specified
at any time. Note that DMAPP_ROUTI NG_| N_ORDER may result in
poor performance. Valid settings are:

+ DMAPP_ROUTI NG | N_ORDER
 DVAPP_ROUTI NG_DETERM NI STI C
« DMVAPP_ROUTI NG_ADAPTI VE

get _rel axed_ordering

Specifies the type of routing to be used. Applies to

RMA requests with GET semantics. The default is
DVAPP_ROUTI NG_ADAPTI VE. The value can be specified at any
time. Note that DMAPP_ROUTI NG_| N_ORDER may result in poor
performance. Valid settings are:

« DVAPP_ROUTI NG | N_ORDER
« DVAPP_ROUTI NG DETERM NI STI C
« DMAPP_ROUTI NG _ADAPTI VE
max_concurrency

The maximum number of threads that can access DMAPP. You can
only use this when thread-safety is enabled. The default is1. You can
only specify thisduring initiaization and it must be >= 1.

5.2.4 dmapp_synci d

Thedmapp_synci d structure contains a pointer to the synchronization ID that is
used by a non-blocking explicit RMA function.

120 S-2446-31



DMAPP API Reference [5]

5.2.4.1 Synopsis

typedef struct dmapp_syncid *dmapp_synci d_handl e_t;

5.3 DMAPP Functions

5.3.1 dmapp_init

Thedmapp_i ni t function initializes resources for a DMAPP job. All DMAPP
applications must call this function before using other DMAPP functions. In a
threaded application, this function should only be called once.

After the last call to any other DMAPP functions, an application must call a
finalization function: dmapp_return_t dmapp_finalize(void).

5.3.1.1 Synopsis

drmapp_return_t dmapp_init(
IN dmapp_rma_attrs_t *requested_attrs,
QUT dnapp_rme_attrs_t *actual_attrs);

5.3.1.2 Parameters
requested_attrs

Pointer to the desired job attributes. See dnapp_rma_attrs on
page 119.

actual_attrs

The actual job attributes.

5.3.1.3 Return Codes
DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more parameters are invalid.
DVAPP_RC_RESOURCE_ERROR

An error occurred during initialization.

5.3.2 dmapp_finalize

Thedmapp_fi nal i ze function synchronizes and cleans up DMAPP resources.
All DMAPP applications must call this function when it has finished using all
DMAPRP functions.
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5.3.2.1 Synopsis

dmapp_return_t drmapp_finalize(void);

5.3.2.2 Return Codes
DVAPP_RC_SUCCESS

The operation completed successfully.

5.3.3 dmapp_get jobinfo
The dnmapp_get _j obi nf o function returns a pointer to the data structure

dmapp_j obi nf o on page 118 which contains general information about the job.

5.3.3.1 Synopsis

dmapp_return_t dmapp_get _j obi nf o(
QUT dmapp_j obi nfo_t *info);

5.3.3.2 Parameters

info Returns a pointer to the current information about the job.

5.3.3.3 Return Codes
DMAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
The input parameter isinvalid.
5.3.4 dmapp_get _rma_attrs
Thedmapp_get _rna_attrs function returns RMA attributes of a DMAPP job.
5.3.4.1 Synopsis
dmapp_return_t drmapp_get_rnma_attrs(

OUT dnapp_rnme_attrs_t *attrs);

5.3.4.2 Parameters

attrs Current RMA attributes of the job.
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5.3.4.3 Return Codes

DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC_| NVALI D_PARAM

Input parameter isinvalid.

5.3.5 dmapp_set _rma_attrs

5.3.5.1 Synopsis

5.3.5.2 Parameters

Thedmapp_set _rma_attrs function sets dynamic RMA attributes for a
DMAPP job.

dmapp_return_t dmapp_set_rnma_attrs(
IN dmapp_rma_attrs_t *requested_attrs,
QUT dmapp_rnme_attrs_t *actual_attrs) ;

requested attrs
Pointer to desired jab attributes.
actual_attrs

Returns a pointer to the actual job attributes.

5.3.5.3 Return Codes

DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC_| NVALI D_PARAM

One or more input parametersisinvalid.

5.3.6 dmapp_put _nb

S-2446-31

Thedmapp_put _nb function is a non-blocking explicit PUT. dmapp_put _nb
stores a contiguous block of data, starting at the address indicated by source_addr,
from local memory into a contiguous block at a remote address. The remote address
is specified by the triplet virtual address target_addr, segment descriptor target_seg,
and the target processtarget_pe. nelems specifies the number of elements of type
type to be transferred. The memory region defined by target_addr and nelems must
be within an exported memory segment of target_pe.
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5.3.6.1 Synopsis

dmapp_return_t dmapp_put _nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,

IN void * source_addr,
IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.6.2 Parameters
target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe The target processing element.
source_addr

Pointer to the address of the source buffer.

nelems Number of elements to transfer.
type The type of elements to transfer.
syncid Pointer to the synchronization 1D.

5.3.6.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC RESOURCE_ERRCR

A resource error occurred.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
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5.3.7 dmapp_put _nbi

Thedmapp_put _nbi function isanon-blocking implicit PUT. dmapp_put _nbi
stores a contiguous block of data, starting at the address indicated by source_addr,
from local memory into a contiguous block at a remote address. The remote address
is specified by the triplet virtual address target_addr, segment descriptor target_seg,
and the target processtarget_pe. nelems specifies the number of elements of type
type to be transferred. The memory region defined by target_addr and nelems must
be within an exported memory segment of target_pe.

5.3.7.1 Synopsis

dmapp_return_t dmapp_put _nbi (

IN void * target_addr,

IN dmapp_seg_desc_t *target_seg,

IN dmapp_pe_t target_pe,

IN void * source_addr,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.7.2 Parameters

target_addr

Pointer to the address of atarget buffer.
target_seg Pointer to a segment descriptor of atarget buffer.
target_pe The target processing element.
source_addr

Address of the source buffer.
nelems The number of elements to transfer.

type The type of elements to transfer.

5.3.7.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC RESOURCE_ERROR

A resource error occurred.
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5.3.8 dmapp_put

The dmapp_put function isablocking PUT. dmapp_put stores a contiguous
block of data, starting at the address indicated by source_addr, from local memory
into a contiguous block at a remote address. The remote address is specified by the
triplet virtual address target_addr, segment descriptor target_seg, and the target
process target_pe. nelems specifies the number of elements of type type to be
transferred. The memory region defined by target_addr and nelems must be within an
exported memory segment of target_pe.

5.3.8.1 Synopsis

dmapp_return_t dmapp_put (

IN void * target_addr,

IN dmapp_seg_desc_t *target_seg,

IN dmapp_pe_t target_pe,

IN void * source_addr,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.8.2 Parameters

target_addr

Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe The target processing element.
source_addr
Pointer to the address of the source buffer.
nelems The number of elements to transfer.

type The type of elements to transfer.

5.3.8.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC RESOURCE_ERROR

A resource error occurred.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DMAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.

5.3.9 dmapp_get _nb

5.3.9.1 Synopsis

5.3.9.2 Parameters
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Thedmapp_get _nb function is a non-blocking explicit GET. dnapp_get _nb
loads from a contiguous block of data starting from a remote source address and
returning the data into a contiguous block starting at address target_addr in local
memory. The remote address is specified by the triplet virtual address source_addr,
segment descriptor source_seg and source process source_pe. The nelems parameter
specifies the number of elements of type type to transfer. The memory region
described by the remote address and nelems must reside in an exported memory of
source_pe. Note that zero-length GETs are not supported.

dmapp_return_t dmapp_get _nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

target_addr

Pointer to the address of the target buffer.
source_addr

Pointer to the address of the source buffer.

source_seg Pointer to a segment descriptor of a source buffer.

source_pe The source processing el ement.
nelems The number of elements to transfer.
type The type of elements to transfer.
syncid Pointer to a synchronization 1D.
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5.3.9.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_RESOURCE_ERRCR

A resource error occurred.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.10 dnmapp_get _nbi

Thedmapp_get _nbi functionisanon-blocking implicit GET. dmapp_get _nbi
loads from a contiguous block of data starting from a remote source address and
returning the data into a contiguous block starting at address target_addr in local
memory. The remote address is specified by the triplet virtual address source_addr,
segment descriptor source_seg and source process source_pe. The nelems parameter
specifies the number of elements of type type to transfer. The memory region
described by the remote address and nelems must reside in an exported memory of
source_pe. Note that zero-length GETs are not supported.

5.3.10.1 Synopsis

dmapp_return_t drmapp_get_nbi (

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t source_pe,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.10.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr
Pointer to the address of the source buffer.

source_seg Pointer to the segment descriptor of the source buffer.
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source _pe The source processing element.
nelems The number of elements to transfer.
type The type of elements to transfer.

5.3.10.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_RESOURCE_ERROR

A resource error occurred.

5.3.11 dmapp_get

Thedmapp_get functionisablocking GET. dmapp_get loads from a contiguous
block of data starting from a remote source address and returning the datainto a
contiguous block starting at address target_addr in local memory. The remote address
is specified by the triplet virtual address source addr, segment descriptor source_seg
and source process source_pe. The nelems parameter specifies the number of
elements of type type to transfer. The memory region described by the remote address
and nelems must reside in an exported memory of source_pe. Note that zero-length
GETs are not supported.

5.3.11.1 Synopsis

dmapp_return_t dmapp_get _nbi (

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t source_pe,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.11.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr
Pointer to the address of the source buffer.

source_seg Pointer to the segment descriptor of the source buffer.

S-2446-31 129



Using the GNI and DMAPP APIs

source _pe The source processing element.
nelems The number of elements to transfer.
type The type of elements to transfer.

5.3.11.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_RESOURCE_ERROR
A resource error occurred.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DMAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.12 dmapp_i put _nb
Thedmapp_i put _nb function is a non-blocking explicit strided PUT.

5.3.12.1 Synopsis

dmapp_return_t dmapp_i put _nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,

IN void * source_addr,
IN ptrdiff_t tst,

IN ptrdiff_t sst,

IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid);

5.3.12.2 Parameters
target_addr

Pointer to the address of the target buffer.
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target_seg Pointer to the segment descriptor of atarget buffer.
target_pe Target processing element.
source_addr
Pointer to the address of the source buffer.
tst Target stride (>= 1).
sst Source stride (>= 1).
nelems Number of elements to transfer.
type Type of elements to transfer.
syncid Returns the synchronization ID.
5.3.12.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC_| NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE
The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
5.3.13 dmapp_i put _nbi
Thedmapp_i put _nbi function isanon-blocking implicit strided PUT.
5.3.13.1 Synopsis
dmapp_return_t drmapp_i put _nbi (
IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN void * source_addr,
IN ptrdiff_t tst,
IN ptrdiff_t sst,
IN uint64_t nelems,
IN dmapp_type_t type) ;
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5.3.13.2 Parameters
target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe Target processing element.
source_addr

Pointer to the address of the source buffer.

tst Target stride.

sst Source stride.

nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.13.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DMVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.14 dmapp_i put
Thedmapp_i put functionisablocking strided PUT.

5.3.14.1 Synopsis

dmapp_return_t dmapp_i put (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,

IN void * source_addr,
IN ptrdiff_t tst,

IN ptrdiff_t Sst,

IN uint64_t nelems,

IN dmapp_type_t type) ;
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5.3.14.2 Parameters
target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe Target processing element.
source_addr

Pointer to the address of the source buffer.

tst Target stride.

sst Source stride.

nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.14.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.

S-2446-31 133



Using the GNI and DMAPP APIs

5.3.15 dmapp_i get _nb

5.3.15.1 Synopsis

Thedmapp_i get _nb function is a non-blocking explicit strided GET.

dmapp_return_t dmapp_i get _nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN ptrdiff_t tst,

IN ptrdiff_t Sst,

IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.15.2 Parameters

target_addr

source_addr

source_seg
source_pe
tst

sst

nelems
type
syncid

5.3.15.3 Return Codes

134

Pointer to the address of the target buffer.

Pointer to the address of the source buffer.

Pointer to the segment descriptor of the source buffer.

Source processing el ement.
Target stride.

Source stride.

Number of elements to transfer.
Type of elements to transfer.

Pointer to the synchronization 1D.

DMAPP_RC_SUCCESS

The operation completed successfully.

DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

DVAPP_RC_ALI GNVENT _ERROR

The source or target buffer or length is not properly Dword (4 byte)

aligned.

S-2446-31



DMAPP API Reference [5]

DMAPP_RC_RESOURCE_ERROR
A resource error occurred.
DMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.16 dmapp_i get _nbi
Thedmapp_i get _nbi function isanon-blocking implicit strided GET.

5.3.16.1 Synopsis

dmapp_return_t dmapp_iget_nbi (

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t source_pe,

IN ptrdiff_t tst,

IN ptrdiff_t sst,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.16.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr
Pointer to the address of the source buffer.

source_seg Pointer to the segment descriptor of the source buffer.

source_pe Source processing e ement.

tst Target stride.

sst Source stride.

nelems Number of elements to transfer.
type Type of elements to transfer.
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5.3.16.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

The source or target buffer or length is not properly Dword (4 byte)
aigned.

DMAPP_RC_RESOURCE_ERROR
A resource error occurred.
DVMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.17 dmapp_i get
Thedmapp_i get function isablocking strided GET.

5.3.17.1 Synopsis

dmapp_return_t dmapp_i get (

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t source_pe,

IN ptrdiff_t tst,

IN ptrdiff_t sst,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.17.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr

Pointer to the address of the source buffer.
source_seg Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
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tst Target stride (>= 1).

sst Source stride (>= 1).

nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.17.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR
Source or target buffer or length not properly Dword (4 byte) aligned.
DVAPP_RC_RESOURCE_ERROR
A resource error occurred.
DMVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.18 dmapp_i xput _nb
Thedmapp_i xput _nb function is a non-blocking explicit Indexed PUT.

5.3.18.1 Synopsis

dmapp_return_t dmapp_i xput _nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,

IN void * source_addr,
IN ptrdiff_t * tidx,

IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;
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5.3.18.2 Parameters
target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe Target processing element.
source_addr
Pointer to the address of the source buffer.

tidx Pointer to an array of positive offsets into target buffer. Each element
to be transferred i, wherei=1, nelemsis transferred to target_addr
+ tidx(i). Note that the length of the array tidx should be equal to
nelems, or a segmentation fault may occur.

nelems Number of elements to be transferred.
type Type of elements to be transferred.
syncid Synchronization ID.

5.3.18.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
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5.3.19 dmapp_i xput _nbi

Thedmapp_i xput _nbi function isanon-blocking implicit Indexed PUT.

5.3.19.1 Synopsis

dmapp_return_t dmapp_i xput _nbi (

IN void * target_addr,

IN dmapp_seg_desc_t *target_seg,

IN dmapp_pe_t target_pe,

IN void * source_addr,

IN ptrdiff_t * tidx,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.19.2 Parameters

target_addr

Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe Target processing element.
source_addr

Pointer to the address of the source buffer.

tidx Pointer to an array of positive offsetsinto the target buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.19.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
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5.3.20 dmapp_i xput

Thedmapp_i xput function is ablocking Indexed PUT.

5.3.20.1 Synopsis

dmapp_return_t dmapp_i xput (

IN void * target_addr,

IN dmapp_seg_desc_t *target_seg,

IN dmapp_pe_t target_pe,

IN void * source_addr,

IN ptrdiff_t * tidx,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.20.2 Parameters

target_addr

target_seg
target_pe

source_addr

tidx
nelems

type

5.3.20.3 Return Codes

Pointer to the address of the target buffer.
Pointer to a segment descriptor of the target buffer.

Target processing element.

Pointer to the address of the source buffer.

Pointer to an array of positive offsetsinto the target buffer.

Number of elements to transfer.

Type of elements to transfer.

DMAPP_RC_SUCCESS

The operation completed successfully.

DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

DVMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the

job attributes.

DMAPP_RC_TRANSACTI ON_ERROR
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A transaction error has occurred.
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5.3.21 dmapp_i xget _nb
Thedmapp_i xget _nb function is a non-blocking explicit Indexed GET.

GET data starting from a remote source address using offsets specified by the sidx
array and returning the data into a contiguous block starting at address target_addr
in local memory. The remote address is specified by the triplet virtual address
source_addr, segment descriptor source_seg and source process source_pe. nelems
specifies the number of elements of type type to be transferred. Offsetsin the sidx
array arein units of type. The memory region described by the remote address, sidx
and nelems must reside in an exported memory of source _pe.

5.3.21.1 Synopsis

dmapp_return_t dmapp_i xget _nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN ptrdiff_t * gidx,

IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.21.2 Parameters
target_addr
Pointer to the address of the target buffer.
source_addr
Pointer to the address of the source buffer.

source_seg Pointer to the segment descriptor of the source buffer.

source_pe Source processing element.

sidx Pointer to an array of positive offsetsinto the source buffer.

nelems Number of elements to transfer.

type Type of elements to transfer. The DMAPP_BYTE type is not
supported.

syncid Pointer to the synchronization ID.
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5.3.21.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

The source or target buffer or length is not properly Dword (4 byte)
aigned.

DMAPP_RC_RESOURCE_ERROR
A resource error occurred.
DVMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.22 dmapp_i xget _nbi
Thedmapp_i xget _nbi function isanon-blocking implicit Indexed GET.

5.3.22.1 Synopsis

dmapp_return_t dmapp_i xget _nbi (

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t source_pe,

IN ptrdiff_t *sidx,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.22.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr

Pointer to the address of the source buffer.
source_seg Pointer to the segment descriptor of the source buffer.

source_pe Source processing element.
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sidx
nelems

type

5.3.22.3 Return Codes

Pointer to an array of positive offsetsinto the source buffer.
Number of elements to transfer.

Type of elements to transfer. The type DMAPP_BYTE is not
supported.

DMAPP_RC_SUCCESS

The operation completed successfully.

DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

DVAPP_RC_ALI GNVENT _ERROR

Source or target buffer or length not properly Dword (4 byte) aligned.

DMAPP_RC_RESOURCE_ERROR

A resource error occurred.

DVAPP_RC _NO_SPACE

5.3.23 dmapp_i xget

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

Thedmapp_i xget function is ablocking indexed GET.

5.3.23.1 Synopsis

dmapp_return_t dmapp_i xget (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN ptrdiff_t * gidx,

IN uint64_t nelems,

IN dmapp_type_t type) ;
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5.3.23.2 Parameters
target_addr

source_addr

source_segy
source _pe
sidx
nelems

type

5.3.23.3 Return Codes

Pointer to the address of the target buffer.

Pointer to the address of the source buffer.

Pointer to the segment descriptor of the source buffer.
Source processing €l ement.

Pointer to an array of positive offsetsinto the source buffer.
Number of elements to transfer.

Type of elements to transfer. The DMAPP_BYTE type is not
supported.

DMAPP_RC_SUCCESS

The operation completed successfully.

DVAPP_RC_| NVALI D_PARAM

One or more input parametersisinvalid.

DVAPP_RC AL| GNVENT _ERROR

Source or target buffer or length not properly Dword (4 byte) aligned.

DVAPP_RC_RESOURCE_ERRCR

A resource error occurred.

DVMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DMAPP_RC_TRANSACTI ON_ERROR
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A transaction error has occurred.

S-2446-31



DMAPP API Reference [5]

5.3.24 dmapp_put _i xpe_nb

5.3.24.1 Synopsis

Thedmapp_put _i xpe_nb function is a non-blocking explicit PUT with indexed
PE stride. It delivers data starting at source_addr in local memory to alist of target
PEstarget_pe list starting at target_addr in their memories. nelems specifies the
number of elements of type type to be PUT into each target PE. When the transfer is
complete, each target PE will have a copy of the contents of the original source buffer.
The address range specified by target_addr and nelems must reside in an exported,
symmetric memory segment in each PE in target_pe list.

dmapp_return_t drmapp_put _i xpe_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target_pes,
IN void * source_addr,
IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.24.2 Parameters

S-2446-31

target_addr

Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe list

Pointer to the list of target processing elements.
num_target_pes

Number of target processing elements.

source_addr
Pointer to the address of the source buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.
syncid Pointer to the synchronization ID.
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5.3.24.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.25 dmapp_put _i xpe_nbi

Thedmapp_put _i xpe_nbi function isanon-blocking implicit PUT with indexed
PE stride.

It delivers data starting at source_addr in local memory to alist of target PES
target_pe list starting at target_addrin their memories. nelems specifies the number
of elements of type type to be PUT into each target PE. When the transfer is
complete, each target PE will have a copy of the contents of the original source buffer.
The address range specified by target_addr and nelems must reside in an exported
memory segment in each PE in target_pe list.

5.3.25.1 Synopsis

dmapp_return_t dmapp_put _i xpe_nbi (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target_pes,
IN void * source_addr,
IN uint64_t nelems,

IN dmapp_type_t type) ;

5.3.25.2 Parameters
IN target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe list

Pointer to alist of target processing elements.

146 S-2446-31



DMAPP API Reference [5]

num_target_pes

Number of target processing elements.

source_addr

Pointer to the address of the source buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.25.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.26 dmapp_put _i xpe

The dmapp_put _i xpe function is ablocking PUT with indexed PE stride.

It delivers data starting at source_addr in local memory to alist of target PES
target_pe list starting at target_addrin their memories. nelems specifies the number
of elements of type type to be PUT into each target PE. When the transfer is
complete, each target PE will have a copy of the contents of the original source buffer.
The address range specified by target and nelems must reside in an exported memory
segment in each PE in target_pe list. The remote address is specified by the target
virtual address target_addrand the segment descriptor target_seg. The address range
specified by target_addr and nelems must reside in an exported, symmetric memory
segment in each PE in target_pe list.

5.3.26.1 Synopsis

dmapp_return_t dmapp_put _i xpe(

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target_pes,
IN void * source_addr,
IN uinté4_t nelems,

IN dmapp_type_t type) ;
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5.3.26.2 Parameters

target_addr

Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe list

Pointer to the list of target processing elements.
num_target_pes

Number of target processing elements.

source_addr

Pointer to the address of the source buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.26.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

DVMAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the

job attributes.
DVAPP_RC_TRANSACTI ON_ERRCR

A transaction error has occurred.

5.3.27 dmapp_scatter _i xpe_nb
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Thedmapp_scatt er i xpe_nb function is a non-blocking explicit scatter

with indexed PE stride. The function delivers datato alist of target PEsin the
target_pe list starting at target_addr in their memories. nelems specifies the number
of elements of type to be PUT into each target PE. A remote PE at someindex | in the

target_pe list will receive elements | * nelemsto (I+1) * nelems - 1.
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Unlike the dmapp_put _i xpe function, the source _addr array specifies a
num target_pes* nelems* s zeof (type) array.

The remote address is specified by the virtual address target_addr and segment
descriptor target_seg. The address range specified by target_addr and nelems must
reside in an exported, symmetric memory segment in each PE in target_pe list.

5.3.27.1 Synopsis

dmapp_return_t dmapp_scatter_i xpe_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target _pes,
IN void * source_addr,
IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.27.2 Parameters
target_addr
Pointer to an address of the target buffer.
target_seg Pointer to a segment descriptor of the target buffer.
target_pe list
Pointer to alist of target processing elements.
num target_pes

Number of target processing elements.

source_addr
Pointer to the address of the source buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.
syncid Pointer to the synchronization 1D.

5.3.27.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.28 dmapp_scatter i xpe_nbi

5.3.28.1 Synopsis

Thedmapp_scatter i xpe_nbi function is anon-blocking implicit scatter

with indexed PE stride. The function delivers datato alist of target PEsin the
target_pe list starting at target_addr in their memories. nelems specifies the number
of elements of type to be PUT into each target PE. A remote PE at someindex | in the
target_pe list will receive elements| * nelemsto (1+1) * nelems - 1.

Unlike the dnmapp_put _i xpe function, the source addr array specifies a
num target_pes* nelems* si zeof (type) array.

The remote address is specified by the virtual address target_addr and segment
descriptor target_seg. The address range specified by target_addr and nelems must
reside in an exported, symmetric memory segment in each PE in target_pe list.

dmapp_return_t drmapp_scatter_i xpe_nbi (

5.3.28.2 Parameters
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IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target_pes,
IN void * source_addr,
IN uint64_t nelems,
IN dmapp_type_t type) ;
target_addr

Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe list
Pointer to the list of target processing elements.
num target_pes
Number of target processing elements.
source_addr

Pointer to the address of the source buffer.
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nelems Number of elements to transfer.

type Type of elements to transfer.

5.3.28.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.29 dnmapp_scatter i xpe

Thedmapp_scat t er _i xpe function is ablocking scatter with indexed PE stride.
The function delivers datato alist of target PEsin the target_pe list starting at
target_addr in their memories. nelems specifies the number of elements of type to be
PUT into each target PE.

A remote PE at someindex | in thetarget_pe list will receive elements| * nelemsto
(1+1) *nelems-1. The address range specified by target_addr and nelems must reside
in an exported memory segment in each PE specified in target_pe list.

Unlike the dmapp_put _i xpe function, the source addr array specifies a
num target pes* nelems* sizeof (type) array.

The remote address is specified by the virtual address target_addrand segment
descriptor target_seg. The address range specified by target_addr and nelems must
reside in an exported, symmetric memory segment in each PE in target_pe list.

5.3.29.1 Synopsis

dmapp_return_t dmapp_scatter_i xpe(

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t *target_pe list,
IN uint32_t num_target_pes,
IN void * source_addr,
IN uint64_t nelems,

IN dmapp_type_t type) ;
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5.3.29.2 Parameters
IN target_addr
Pointer to the address of the target buffer.
target_seg Pointer to the segment descriptor of the target buffer.
target_pe list
Pointer to the list of target processing elements.
num_target_pes

Number of target processing elements.

source_addr

Pointer to the address of the source buffer.
nelems Number of elements to transfer.
type Type of elements to transfer.

5.3.29.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.30 dnmapp_gat her _i xpe_nb

Thedmapp_gat her _i xpe_nb function is a non-blocking explicit gather with
indexed PE stride. Gather data starting at source_addr from the list of PEs specified
by source pe list and concatenate the returned data in a buffer in local memory

specified by target_addr. nelems specifies the number of elements of type collected
from each PE.

The address range specified by source_addr and nelems must reside in an exported,
symmetric memory segment in each PE in source pe list.

152 S-2446-31



DMAPP API Reference [5]

5.3.30.1 Synopsis

dmapp_return_t drmapp_gat her _i xpe_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_sey,

IN dmapp_pe_t * source_pe list,
IN uint32_t num_source_pes,
IN uint64_t nelems,

IN dmapp_type_t type,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.30.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr

Pointer to the address of the source buffer.
source_seg Pointer to the segment descriptor of the source buffer.
source pe list

Pointer to the list of source processing elements.
num_source_pes

Number of source processing elements.

nelems Number of elements to transfer.
type Type of elements to transfer.
syncid Returns a pointer to the synchronization ID.

5.3.30.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
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5.3.31 dnapp_gat her _i xpe_nbi

5.3.31.1 Synopsis

Thedmapp_gat her _i xpe_nbi function isanon-blocking implicit gather with
indexed PE stride. Gather data starting at source_addr from the list of PEs specified
by source pe list and concatenate the returned data in a buffer in local memory

specified by target_addr. nelems specifies the number of elements of type collected

from each PE.

The address range specified by source_addr and nelems must reside in an exported,

symmetric memory segment in each PE in source_pe list.

dmapp_return_t dmapp_gat her _i xpe_nbi (

5.3.31.2 Parameters
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IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t * source_pe list,

IN uint32_t num_source _pes,

IN uint64_t nelems,

IN dmapp_type_t type) ;
target_addr

Pointer to the address of the target buffer.
source_addr

Pointer to the address of the source buffer.
source_seg Pointer to the segment descriptor of the source buffer.
source_pe list

Pointer to the list of source processing elements.
num_source_pes

Number of source processing elements.
nelems Number of elements to transfer.

type Type of elements to transfer.
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5.3.31.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.32 dmapp_gat her _i xpe

Thedmapp_gat her _i xpe function is a blocking gather with indexed processing
element stride. Gather data starting at source_addr from the list of PEs specified
by source pe list and concatenate the returned data in a buffer in local memory
specified by target_addr. nelems specifies the number of elements of type collected
from each PE.

The address range specified by source_addr and nelems must reside in an exported,
symmetric memory segment in each PE listed in source_pe list.

5.3.32.1 Synopsis

dmapp_return_t dmapp_gat her _i xpe(

IN void * target_addr,

IN void * source_addr,

IN dmapp_seg_desc_t *source seg,

IN dmapp_pe_t * source_pe list,

IN uint32_t num_source _pes,

IN uint64_t nelems,

IN dmapp_type_t type) ;
5.3.32.2 Parameters

target_addr

Pointer to the address of the target buffer.
source_addr
Pointer to the address of the source buffer.

source_seg Pointer to the segment descriptor of the source buffer.
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source pe list

Pointer to the list of source processing elements.
num_source_pes

Number of source processing elements.
nelems Number of elements to transfer.

type Type of elements to transfer.

5.3.32.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DMAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.33 dnapp_aadd_qgw _nb
Thedmapp_aadd_qw_nb function is a non-blocking explicit atomic ADD.

5.3.33.1 Synopsis

dmapp_return_t dmapp_aadd_qw_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_segy,
IN dmapp_pe_t target_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.33.2 Parameters
target_addr
Pointer to the address of the target buffer (for Qword only).

target_seg Pointer to the segment descriptor for the target buffer.
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target_pe Target processing element.
operand Value to be added.
syncid Pointer to the synchronization ID.

5.3.33.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.34 dmapp_aadd_qw nbi

Thedmapp_aadd_qw_nbi functionisanon-blocking implicit atomic ADD.

5.3.34.1 Synopsis
dmapp_return_t dnmapp_aadd_qw_nbi (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.34.2 Parameters
target_addr

Pointer to the address of the target buffer (Qword only).
target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Value to be added.
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5.3.34.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.35 dmapp_aadd_qw
Thedmapp_aadd_qwfunction is a blocking atomic ADD.

5.3.35.1 Synopsis
dmapp_return_t dmapp_aadd_gw

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.35.2 Parameters
target_addr

Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Value to be added.

5.3.35.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
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DVAPP_RC_ALI GNMVENT_ERROR
Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.36 dmapp_aand_qw _nb
Thedmapp_aand_qw_nb function is a non-blocking explicit atomic AND.

5.3.36.1 Synopsis

dmapp_return_t dmapp_aand_qw_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.36.2 Parameters
target_addr
Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the AND operation.
syncid Pointer to the synchronization ID.

5.3.36.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
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DVAPP_RC_ALI GNMVENT_ERROR
Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.37 dmapp_aand_qw_nbi

Thedmapp_aand_qgw_nbi functionisanon-blocking implicit atomic AND.

5.3.37.1 Synopsis

dmapp_return_t dmapp_aand_qw_nbi (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.37.2 Parameters
target_addr

Pointer to the address of the target buffer (Qword only).
target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the AND operation.

5.3.37.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR
Target buffer not properly (Qword (8 byte)) aligned.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.38 dmapp_aand_qw

Thedmapp_aand_qw function is a blocking atomic AND.

5.3.38.1 Synopsis
drmapp_return_t dmapp_aand_gw

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.38.2 Parameters
target_addr

Pointer the address of the target buffer (Qword only).
target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the AND operation.

5.3.38.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
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DVAPP_RC_ALI GNMVENT_ERROR
Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.39 dmapp_aor _qw_nb
Thedmapp_aor _gqw_nb function is a non-blocking explicit atomic OR.

5.3.39.1 Synopsis

dmapp_return_t dmapp_aor_qw_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.39.2 Parameter
target_addr
Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the OR operation.
syncid Pointer to the synchronization ID.

5.3.39.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
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DVAPP_RC_ALI GNMVENT_ERROR
Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.40 dmapp_aor _qw_nbi

Thedmapp_aor _gqw_nbi function isanon-blocking implicit atomic OR.

5.3.40.1 Synopsis

dmapp_return_t dmapp_aor_qw_nbi (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;

5.3.40.2 Parameter
IN target_addr
Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the OR operation.

5.3.40.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR
Target buffer not properly (Qword (8 byte)) aligned.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.41 dmapp_aor _qw

Thedmapp_aor _qwfunction is ablocking atomic OR.

5.3.41.1 Synopsis

dmapp_return_t dmapp_aor_gqw

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.41.2 Parameters
target_addr

Pointer to the address of the target buffer (Qword only).
target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the ORD operation.

5.3.41.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.
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5.3.42 dmapp_axor _gw_nb

Thedmapp_axor _qw_nb function is a non-blocking explicit atomic XOR.

5.3.42.1 Synopsis

dmapp_return_t dmapp_axor _qw_nb(

IN void * target_addr,
IN dmapp_seg_desc_t * target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.42.2 Parameters

target_addr

Pointer to the address of the target buffer (Qword only).
target_seg Pointer to the segment descriptor for the target buffer.
target_pe Target processing element.
operand Operand for the XOR operation.
syncid Pointer to the synchronization ID.

5.3.42.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.43 dmapp_axor _qw_nbi

Thedmapp_axor _qgw_nbi functionisanon-blocking implicit atomic XOR.
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5.3.43.1 Synopsis

dmapp_return_t dnmapp_axor_qw_nbi (

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
5.3.43.2 Parameter
target_addr

Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for the XOR operation.

5.3.43.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.44 dmapp_axor _qw

Thedmapp_axor _qwfunction is ablocking atomic XOR.

5.3.44.1 Synopsis

dmapp_return_t dmapp_axor _gw

IN void * target_addr,
IN dmapp_seg_desc_t *target_seg,
IN dmapp_pe_t target_pe,
IN int64_t operand) ;
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5.3.44.2 Parameters
target_addr
Pointer to the address of the target buffer (Qword only).

target_seg Pointer to the segment descriptor for the target buffer.

target_pe Target processing element.
operand Operand for an XOR operation.

5.3.44.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.45 dmapp_af add_gw _nb

Thedmapp_af add_qgw_nb function is a non-blocking explicit atomic FADD.

5.3.45.1 Synopsis

dmapp_return_t dnmapp_af add_qgw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid);
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5.3.45.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for the FADD operation.
syncid Pointer to the synchronization ID.

5.3.45.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR
Target buffer not properly (Qword (8 byte)) aligned.

5.3.46 dmapp_af add_qgw_nbi
Thedmapp_af add_qgw_nbi function isanon-blocking implicit atomic FADD.

5.3.46.1 Synopsis

dmapp_return_t dmapp_afadd_gw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.46.2 Parameters
target_addr

Pointer to the address of atarget buffer where the result is returned

(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for the FADD operation.

5.3.46.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.47 dmapp_af add_gw
Thedmapp_af add_qwfunction is a blocking atomic FADD.

5.3.47.1 Synopsis
dmapp_return_t dmapp_af add_gw

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.47.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for the FADD operation.

5.3.47.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.48 dmapp_af and_gw_nb

Thedmapp_af and_qgw_nb function is a non-blocking explicit atomic FAND.

5.3.48.1 Synopsis

dmapp_return_t drmapp_af and_qgw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid);

170 S-2446-31



DMAPP API Reference [5]

5.3.48.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for the FAND operation.
syncid Pointer to the synchronization ID.

5.3.48.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.49 dmapp_af and_qgw_nbi

Thedmapp_af and_qgw_nbi function isanon-blocking implicit atomic FAND.

5.3.49.1 Synopsis

dmapp_return_t
dmapp_af and_qgw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.49.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Segment descriptor of source buffer.

source _pe Source processing el ement.
operand Operand for an FAND operation.

5.3.49.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.50 dmapp_af and_gw

Thedmapp_af and_qwfunction is a blocking atomic FAND.

5.3.50.1 Synopsis
dmapp_return_t dmapp_af and_gw

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.50.2 Parameters

target_add Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_seg Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for an FAND operation.

5.3.50.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.51 dmapp_af xor _gw_nb
Thedmapp_af xor _gw_nb function is a non-blocking explicit atomic FXOR.

5.3.51.1 Synopsis

dmapp_return_t dmapp_af xor _gw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid) ;
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5.3.51.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for an FXOR operation.
syncid Pointer to the synchronization ID.

5.3.51.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.52 dmapp_af xor _gw_nbi
Thedmapp_af xor _gw_nbi function isanon-blocking implicit atomic FXOR.

5.3.52.1 Synopsis

dmapp_return_t dmapp_af xor _gw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.52.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for an FXOR operation.

5.3.52.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.53 dmapp_af xor _qw

Thedmapp_af xor _qwfunction is a blocking atomic FXOR.

5.3.53.1 Synopsis

dmapp_return_t dmapp_af xor _gw

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.53.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for an FXOR operation.

5.3.53.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
5.3.54 dmapp_af or _qw _nb

Thedmapp_af or _qw_nb function is a non-blocking explicit atomic FOR.

5.3.54.1 Synopsis

dmapp_return_t dmapp_afor_qgw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t operand,

QUT dmapp_synci d_handl e_t *syncid);
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5.3.54.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for a FOR operation.
syncid Pointer to the synchronization ID.

5.3.54.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC _NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.55 dmapp_af or _qw _nbi
Thedmapp_af or _qw_nbi functionisanon-blocking implicit atomic FOR.

5.3.55.1 Synopsis

dmapp_return_t dmapp_af or_qw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.55.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for a FOR operation.

5.3.55.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.56 dmapp_af or _qw

Thedmapp_af or _qwfunction is a blocking atomic FOR.

5.3.56.1 Synopsis
dmapp_return_t dmapp_afor_gw

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t operand) ;
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5.3.56.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source _pe Source processing el ement.
operand Operand for a FOR operation.

5.3.56.3 Return Codes

DVAPP_RC_SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC AL|I GNVENT_ERRCR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
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5.3.57 dmapp_af ax_qgw_nb

Thedmapp_af ax_qw_nb function is a non-blocking explicit atomic FAX.

5.3.57.1 Synopsis

dmapp_return_t dmapp_af ax_qw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t andMask,

IN int64_t xorMask,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.57.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_segy Pointer to the segment descriptor of the source buffer.

source_pe Source processing e ement.
andMask Mask for an AND operation.
xorMask Mask for an XOR operation.
syncid Pointer to the synchronization 1D.

5.3.57.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR
Target buffer not properly (Qword (8 byte)) aligned.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.58 dmapp_af ax_qw _nbi

Thedmapp_af ax_qw_nbi functionisanon-blocking implicit atomic FAX.

5.3.58.1 Synopsis

dmapp_return_t dnmapp_af ax_qw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t andMask,

IN int64_t xorMask) ;

5.3.58.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_seg Pointer to the segment descriptor of the source buffer.

source_pe Source processing element.
andMask Mask for an AND operation.
xorMask Mask for an XOR operation.

5.3.58.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL|I GNVENT_ERRCR
Target buffer not properly (Qword (8 byte)) aligned.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.59 dmapp_af ax_qw

Thedmapp_af ax_qwfunction is ablocking atomic FAX.

5.3.59.1 Synopsis

dmapp_return_t drmapp_af ax_gw

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t andMask,

IN int64_t xorMask) ;

5.3.59.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr
Pointer to the address of the source buffer (Qword only).

source_seg Pointer to the segment descriptor of the source buffer.

source_pe Source processing e ement.
andMask Mask for an AND operation.
xorMask Mask for an XOR operation.

5.3.59.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR
Target buffer not properly (Qword (8 byte)) aligned.
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DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient

resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the

job attributes.

DMAPP_RC_TRANSACTI ON_ERROR

5.3.60 dnmapp_acswap_qw_

A transaction error has occurred.

nb

Thedmapp_acswap_qw_nb function isanon-blocking explicit atomic CSWAP.

5.3.60.1 Synopsis

dmapp_return_t dmapp_acswap_qw_nb(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t * source_seg,
IN dmapp_pe_t source_pe,
IN int64_t comperand,
IN int64_t Sswaperand,

QUT dmapp_synci d_handl e_t *syncid) ;

5.3.60.2 Parameters
target_addr

source_addr

source_segy
source_pe

comperand
swaperand

syncid

S-2446-31

Pointer to the address of the target buffer where the result is returned
(Qword only).

Pointer to the address of the source buffer (Qword only).
Pointer to the segment descriptor of the source buffer.
Source processing €l ement.

Operand against which to compare.

Operand to swap in.

Pointer to a synchronization ID.
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5.3.60.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.61 dnmapp_acswap_qw_nbi

Thedmapp_acswap_qw_nbi function isanon-blocking implicit atomic CSWAP.

5.3.61.1 Synopsis

dmapp_return_t drmapp_acswap_qw_nbi (

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t comperand,
IN int64_t swaperand) ;
5.3.61.2 Parameters
target_addr

pointer to the address of the target buffer where the result is returned

(Qword only).

source_addr

Pointer to the address of the source buffer (Qword only).
source_seg Pointer to the segment descriptor of the source buffer.
source _pe Source processing €l ement.
comperand Operand against which to compare.

swaperand Operand to swap in.
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5.3.61.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

5.3.62 dmapp_acswap_qw

Thedmapp_acswap_qwfunction is a blocking atomic CSWAP.

5.3.62.1 Synopsis

dmapp_return_t dmapp_acswap_qw(

IN void * target_addr,
IN void * source_addr,
IN dmapp_seg_desc_t *source seg,
IN dmapp_pe_t source_pe,
IN int64_t comperand,
IN int64_t swaperand) ;
5.3.62.2 Parameters
target_addr

Pointer to the address of the target buffer where the result is returned
(Qword only).

source_addr

Pointer to the address of the source buffer (Qword only).
source_seg Pointer to the segment descriptor of the source buffer.
source _pe Source processing €l ement.
comperand Operand against which to compare.

swaperand Operand to swap in.
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5.3.62.3 Return Codes

DVAPP_RC SUCCESS

The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.
DVAPP_RC_AL| GNVENT ERROR

Target buffer not properly (Qword (8 byte)) aligned.
DVAPP_RC_NO_SPACE

The transaction request could not be completed due to insufficient
resources. To resolve this error, synchronize more often, or if
possible, increase the value for max_out st andi ng_nb in the
job attributes.

DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.

5.3.63 dnmapp_synci d_t est

Thedmapp_synci d_t est function tests syncid for completion. It setsflagto 1 if
the remote memory accesses associated with syncid are globally visible in the system.
If the RMA request associated with the syncid has not completed, flag is set to 0.

5.3.63.1 Synopsis

dmapp_return_t dmapp_synci d_test (
I NOUT dmapp_synci d_handl e_t *syncid,

QUT  int *flag) ;
5.3.63.2 Parameters
syncid Pointer to the syncid to test for completion.
flag Pointer to the flag indicating global visibility.
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5.3.63.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.

5.3.64 dmapp_synci d_wai t
Thedmapp_synci d_wai t functionisawait for completion of request associated

with syncid.

5.3.64.1 Synopsis

dmapp_return_t dmapp_synci d_wait (
I NOUT dmapp_synci d_handl e_t *syncid) ;

5.3.64.2 Parameters

syncid The syncid to test for completion.

5.3.64.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM
One or more input parametersisinvalid.
DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
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5.3.65 dnmapp_gsync_t est

Thedmapp_gsync_t est functionisatest for completion of issued nb implicit
requests. It setsflag to 1 if remote memory accesses associated with previously issued
non-blocking implicit RMA requests are globally visible in the system. Otherwise,
flagissetto 0.

5.3.65.1 Synopsis

dmapp_return_t dmapp_gsync_test (
QUT int *flag);

5.3.65.2 Parameters
flag Pointer to aflag indicating global visihility.

5.3.65.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.

5.3.66 dmapp_gsync_wai t

Thedmapp_gsync_wai t function forces await for completion of issued nb
implicit requests. Thisis the blocking version of dnapp_gsync_t est. The
function only returns when all remote memory accesses associated with previously
issued non-blocking implicit RMA requests are globally visible in the system.

5.3.66.1 Synopsis

dmapp_return_t dmapp_gsync_wait (void);

5.3.66.2 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC_TRANSACTI ON_ERROR

A transaction error has occurred.
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5.3.67 dmapp_sheap_mal | oc

Thedmapp_sheap_mal | oc function alocates size bytes of memory from the
symmetric heap. The space returned is left uninitialized. It cannot be assumed that
the memory returned is zeroed out. There are no address equality guarantees across
ranks.

5.3.67.1 Synopsis
voi d *dmapp_sheap_mal | oc(

IN size_t size);

5.3.67.2 Parameters

size The size, in bytes, of memory to allocate from the symmetric heap.

5.3.68 dnmapp_sheap _reall oc

Thedmapp_sheap_real | oc function changes the size of the block to which

ptr points to the size, in bytes, specified by size. The contents of the block are
unchanged up to the lesser of the new and old sizes. If the new sizeis larger, the
value of the newly allocated portion of the block is indeterminate. If ptr isanull
pointer, dmapp_sheap_r eal | oc behaveslike dmapp_sheap_nal | oc for the
specified size. If sizeis 0 and ptr isnot a null pointer, the block to which it pointsis
freed. Otherwise, if ptr does not match a pointer earlier returned by a symmetric heap
function, or if the space has already been deallocated, dmapp_sheap_real | oc
returns anull pointer. If the space cannot be allocated, the block to which ptr points
is unchanged.

5.3.68.1 Synopsis

voi d *dmapp_sheap_real | oc(
IN voi d * ptr,
IN size_t size);

5.3.68.2 Parameters
ptr Pointer to the block.

size The size, in bytes, of which to change the block.

5.3.69 dnmapp_sheap free

Thedmapp_sheap_f r ee function frees a block of memory previously allocated
by dmapp_sheap_nal | oc or dmapp_sheap_real | oc.
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5.3.69.1 Synopsis

voi d dmapp_sheap_freege(
IN void *ptr) ;

5.3.69.2 Parameters

ptr Pointer to the block of memory previoudly allocated with
dmapp_sheap_nal | oc or dmapp_sheap_real | oc.

5.3.70 dmapp_nem regi st er

Thedmapp_nem r egi st er function dynamically registers a memory region,
other than statically linked data segment or the symmetric heap, with the NIC.

The memory region is described by starting address addr and Iength. This memory
could have been alocated from the private heap or using mmap. Memory registered
by acall todmapp_nmem r egi st er becomes remotely accessible and is assumed
to be non-symmetric.

The function updates the content of the segment descriptor to reflect the actua
starting address and length of the region which was registered. These values can
differ from the input values due to rounding, for instance. Dynamically registered
memory can only be remotely accessed by point-to-point RMA functions, not by
PE-strided RMA functions.

5.3.70.1 Synopsis

dmapp_return_t dmapp_nemregi ster(
IN void * addr,
IN uint64_t length,
I NOUT dnmapp_seg_desc_t *seg desc);

5.3.70.2 Parameters

addr Points to starting address of the memory region to be registered.
Must be non-NULL.

length Length in bytes of the memory region in bytes. Must be > 0.

seg_desc On input, points to segment descriptor and must be non-NULL.
Function updates it to the actual starting address and length of the
registered region.
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5.3.70.3 Return Codes
DVAPP_RC SUCCESS
The operation completed successfully.
DVAPP_RC RESOURCE_ERROR
Unsuccessful memory registration or invalid memory handle.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

5.3.71 dmapp_nem unr egi st er

The dmapp_nem unr egi st er function unregisters a memory region, other
than statically linked data segment or the symmetric heap, on the fly, from the
NIC. The memory region must previously have been registered by a call to
dmapp_nem regi st er.

5.3.71.1 Synopsis

dmapp_return_t dmapp_nemregi ster(
IN dmapp_seg_desc_t *seg desc);

5.3.71.2 Parameters

seg_desc Points to segment descriptor to deregister, which must have been
registered with acall todrmapp_nmem r egi ster.

5.3.71.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

Input parameter isinvalid.

5.3.72 dmapp_segdesc_conpare

Thedmapp_segdesc_conpar e function compares two segment descriptors. |If
they describe the same memory region, flag is set to 1. If they describe different
memory regions, flag is set to 0.
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5.3.72.1 Synopsis

dmapp_return_t drmapp_segdesc_conpar e(
IN dmapp_seg_desc_t *seg_descl,
QUT dmapp_seg_desc_t *seg desc2,
I NOUT int *flag);

5.3.72.2 Parameters
seg_descl Pointer to segment descriptor 1.
seg_desc2 Pointer to segment descriptor 2.
flag set to 1 if both segment descriptors describe the same memory
region, otherwise set to 0.
5.3.72.3 Return Codes
DVAPP_RC_SUCCESS
The operation completed successfully.
DVAPP_RC | NVALI D_PARAM

One or more input parametersisinvalid.

5.4 Environment Variables Which Affect DMAPP

5.4.1 XT_SYMVETRI C_HEAP_SI ZE

Controls the size (in bytes) of the symmetric heap. One Mbyte is allocated for
internal use only.

Default: 0 bytes for the user

5.4.2 DMAPP_ABORT_ON ERROR

Allows a user to force a core dump upon error. Thisis supported during initialization

and memory handling operations.

Default: not set
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A.1l dmapp_put.c

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<stdi o. h>
<uni std. h>
"pm . h"
"dmapp. h"

#define MAX_NELEMS (128L*1024L)

[* 1f necessary,
node so that enough nmenory is available for each PE

* per

int

{

mai n(i nt

int
int
int
int
| ong
| ong
| ong
| ong

dmapp_return_t
dmapp_rma_attrs_t
drmapp_j obi nfo_t
dmapp_seg_desc_t

/* Set the RMA paraneters.

rma_args.
rma_args.
rma_args.
rma_args.

/*

status =

Initialize DVAPP.

run the job with fewer than the maxi mum nunber of
*/

cores

argc, char **argv)

pe = -1;
npes = -1;

target _pe;

fail _count = 0;

nel ens = MAX_NELEMS;
*source;

*target;

[

st at us;

actual _args = {0},
j ob;

*seg = NULL;

rma_args = {0};

*/

put _rel axed_orderi ng = DMAPP_ROUTI NG_ADAPTI VE;
max_out st andi ng_nb = DVAPP_DEF_QUTSTANDI NG_NB;
of fl oad_t hreshol d = DVAPP_OFFLOAD_THRESHOLD;
max_concurrency = 1;

*/

dmapp_init (& ma_args, &actual _args);

if (status != DMAPP_RC SUCCESS) {

fprintf(stderr,”

dmapp_init FAILED: %\ n", status);

exit(1);

}

/* Allocate and initialize the source and target arrays.

source =
t ar get

if ((source
fprintf(stderr,”
(1 ong) sour ce,

S-2446-31

*/

(long *)dmapp_sheap_nal | oc(nel ems*si zeof (1 ong));

(long *)dmapp_sheap_nal | oc(nel ens*si zeof (1 ong)) ;

NULL) || (target NULL)) {

sheap_malloc'd failed src Ox% x targ Ox% x\ n",
(long)target);
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exit(1);

}

for (i=0; i<nelens; i++) {
source[i] =i;
target[i] = -9L;

}

/* Wait for all PEs to conplete array initialization. */
PM _Barrier();
/* CGet job related information. */

status = dmapp_get _j obi nf o( & ob);

if (status != DMAPP_RC SUCCESS) {
fprintf(stderr," dmapp_get jobinfo FAILED: %\ n", status);
exit(1);

}

pe = job. pe;

npes = j ob. npes;

seg = &(j ob. sheap_seq);

/* Send ny data to ny target PE. */

target _pe = npes - pe -1;
status = dmapp_put (target, seg, target_pe, source, nelens, DVAPP_QW;

if (status != DMAPP_RC SUCCESS) {
fprintf(stderr," dmapp_put FAILED: %\ n", status);
exit(1);

}

/* Wait for all PEs to conplete their PUT. */
PM Barrier();
/* Check the results. */

for (i=0; i<nelens; i++) {

if ((target[i] '=1i) && (fail_count<10)) {
fprintf(stderr," PE %: target[%d] is %d, should be %d\n",
pe, i, target[i], (long)i);

fail _count ++;

}

if (fail_count == 0) {
fprintf(stderr," dmapp_put PASSED for PE %®4d\n", pe);

}
el se {
fprintf(stderr," dmapp_put FAILED for PE %94d:
"% or nmore wong values\n", pe, fail_count);
}
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/* Finalize. */

status = dmapp_finalize();
return(0);
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