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Chapter 1
About this Manual

SCOPE

This manual describes the software driver for the PMC-Sierra 5 Ghit/s ATM Switch Fabric Element device (the
QSE™ Diriver).

REFERENCES
This manual references the following documents:

« ANSI/ISO 9899-1990C Programming Language standard.
e ATM Forum, ATM User-Network Interface Specification, V3.1, September 10, 1993.
« PMC-SierraPM73488 QSE Long Form Data Sheet (Document Number PMC-980616).

WHAT SHOULD YOU READ?

For the latest information about QSE Driver issues...
Refer to the latest RELNOTES.TXT file included with the source code.

If you are an application programmer or system programmer...
Read Chapter 3, “QSE Driver Architecture”, for a quick overview of how the driver operates. Then
read Chapter 5, “QSE Driver API”, to learn the QSE Driver API functions.

If you will be porting the QSE Driver...
Read Chapter 4, “Porting Guideline&dy tips on compiling the QSE Driver on your host system,
and bringing it up on your target system.

TYPOGRAPHICAL CONVENTIONS USED IN THIS MANUAL

Different fonts are used in this manual to help you understand what is explained. Table 1 describes how these differ-
ent fonts are used.

Table 1. Conventions Used in this Manual

Font Explanation Example
Italic Emphasis The driver isfully tested and debugged so your initial testing will
not involve both untested hardware and untested software.
Couri er Function names Codethe @seSi gFn() function.
or
Sample code #defi ne MEM_FREE(a) xxx

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 1
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DEFINITIONS OF ACRONYMS USED IN THIS MANUAL
Table 2 lists the acronyms used in this manual and their definitions.

Table 2. Acronym Definitions

Acronym Definition
AP Application Programming Interface
DCB Device Control Block
DCT Device Control Task
DDB Device Data Block
DDG Driver Diagnostic Function
DDL Device Driver Library
DDO Device Driver Operation
DRR Driver Restart and Reinitialization Function
IQRT Input QRT
GDDB Global Device Driver Database
ISR Interrupt Service Routine
MGVT Multicast Group Vector Table
MPV Multicast Port Vector
MSB Most Significant Bit
NMS Network Management System
OQRT Output QRT
0s Operating System
POST Power-On Self Test
QRT PM 73487 622 Mbit/s ATM Traffic Management Device
QSE PM73488 5 Ghit/s ATM Switch Fabric Element
RAM Random Access Memory
RTOS Real-Time Operating System
SNMP Simple Network Management Protocol
SRAM Static Random Access Memory

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 2
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Chapter 2
QSE Driver Overview

ABOUT THIS CHAPTER
This chapter summarizes the main features of the QSE Driver.

OVERVIEW OF SOFTWARE FEATURES

The QSE Driver is a high-level interface for the QSE device that augments and supports the functions of the
PM 73488 QSE device. The driver hides the hardware-specific details from the higher layer software so the higher
layer software views the device as a switch with ports and associated control parameters. The QSE Driver provides
the functions described in the following sections.

Supporting Multiple QSE Devices

Since there can be multiple QSE devices in a switch fabric and the QSE Driver can handle multiple QSE devices,
only one instance of the QSE Driver is necessary in the system. The application indicates the specific QSE devicein
the driver calls. Supporting multiple QSEs through one instance of the QSE Driver reduces the driver memory
requirements, since the same driver data structures are shared among the QSEs, and also provides a better mainte-
nance of the entire switch fabric. An example of a shared structure is the Global Device Driver Database (GDDB).
Also, the QSE Driver codeis not duplicated, thus saving system memory. Because there is only onetask for all QSEs,
the system runs faster and many duplicate functions (such as periodic timer event processing) are combined.

Initializing the QSE Devices
The QSE Driver performs device initialization in three steps.

1. The QSE Driver resets the device and initializes the device with adefault initialization vector.

2. The QSE Driver then performs various Power-On Self Tests (POSTSs) to test the device operation, the
external device memories, and the processor interface.

3. Finaly, the QSE Driver configures the device control registers and external RAM based on a user-con-
figured initialization vector.
The QSE Driver and the QSE devices are ready to perform their normal functions after initialization.

Setting Up and Clearing Unicast and Multicast Port Groupings

The primary function of the PM 73488 QSE deviceis to switch the cellsreceived from the PM 73487 622 Mbit/s ATM
Traffic Management Device (the QRTP) in the input port and route them to the output ports in the switch fabric using
thetagsin the cell headers. Before data transfer can begin, the ports must be grouped or aggregated together in 1, 2, 4,
8, 16, or 32 sets for unicast configuration and 1, 2, or 4 sets for multicast configuration. Traffic through the switch
fabric can be of the following types:

e Point-to-point traffic (unicast)

e Point-to-multipoint traffic (multicast)

Point-to-Point Traffic

Point-to-point traffic (also called unicast traffic) cells get through the switch in one-cell time. The path the cell has to
take through the switch is contained in the cell header (called a tag). The tag indicates through which ports the cell

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 3
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has to be sent on this switch. To have fault tolerance, a number of ports can be grouped together (through the QSE
Driver) to form asingle output. Thus, if one port fails, cells can be routed through any of the other valid portsin the
group. Since the path a cell hasto take isindicated in the cell header, there is no need to store any traffic information
in tables, asis done in multicast traffic.

Point-to-Multipoint Traffic

Point-to-multipoint traffic (also called multicast traffic) setup is more complex than unicast traffic setup. Multicast
cells contain an index in the cell header for the Multicast Group Vector Table (MGVT) in the SRAM. The MGVT
can be configured using only the registers in the QSE device(s) through the QSE Driver. For a cell to be duplicated
onto multiple ports, the Multicast Port Vector (MPV) for the index should be set to indicate the ports onto which the
cells have to be duplicated. The ports can be dynamically added, deleted, or modified using the APIs provided. The
multicast dequeue engine in the switch gets the MPV for the index from the SRAM and duplicates the cells onto the
ports active in the MPV vector.

Figure 1 shows the flow of acell through the switch for multicast traffic.

Indices
MGV Lookup Table/SRAM

Port Numbers —pp; ol 1121 3] ..]31

ojofojoj1]1]o0

—pf2]|1]1f2]o]ofo

r
|
|
| SRAM Size
L ——
|
oy o [PayoadX[WGI=2] o,
I Switch = Switch
| 1 |Payload X| MGl = 2] > 1
Payload X[MGI = 2] 4 >< =
PM73487 I I I < > [Payload X| MGI = 2] g >< 2
QRTO PM73488 PM73488
QSE[] QSE[
32x32 32x32
31 31 31 31
Input Ports Output Ports Input Ports Output Ports

Figure 1. Multicast Cell Replication Using the MGV Lookup Table

After configuring the switch, the higher layer software sets up the MGV table in the RAM for multicast traffic. It is
more efficient to write into SRAM while in software reset mode. To clear the MGV vectors, overwrite the content of
the index with zeros.

Configuring Acknowledgment Payloads and Buffer Thresholds

The acknowledgment payloads are relayed back to inform the sender QRT or QSE of the state of the information
received in the next or the previous cell time. The default acknowledgment payloads are: ONACK, MNACK, and
ACK. The acknowledgment is a 4-bit payload that can be configured to different values, depending on the require-
ments of the systems using the QSE Driver. Also through the QSE Driver, thresholds can be configured for the 64
buffers available for multicast traffic.

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 4
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Collecting Status, Statistics, and Diagnostic Information

The QSE status, statistics, and diagnostic information can be used by the higher layer for network management pur-
poses. The driver accumulates all error counts, such as number of PARITY_FAILs, BP_ACK_FAILs, and marked
cell counts. The status APl functions provide a snapshot of the status of the device, such as the interrupts that
occurred.

Providing QRT and QSE Inter-Connectivity

Unicast cells are independent of the QRT/QSE inter-connection, since the cells themselves contain the path they have
to take through the switch fabric. However, multicast cells contain the index of the vector that has to be fetched from
the RAM. Therefore the indexes have to be properly set in the QRT so they point to the correct vector in the SRAM
in the QSE fabric. The higher layer software (above the QSE/QRT Drivers) should take care of the consistency of
these indexes in both the QRT and the QSE devices. BP/ACKSs are sent between the QRT and QSE devices as deter-
mined by the various thresholds set in the devices. Figure 2 shows the data/ack flow between the QSE and QRT
devices.

QRT-t0-QSE Interface QSE-t0-QRT Interface

QRT
(IQRT Portion)

QRT
(OQRT Portion)

A C
—>
QSE |¢ ——4 G@sE
(Switching (Switching
Matrix) |F—— Matrix)
- — — -
QRT QRT

(IQRT Portion)

B

QSE-t0-QSE Interface

N

(OQRT Portion)

D

Forward Cell Path ——p

Backward BP/ACK Path €4 — -

Figure 2. Basic Data Path Inter-Connectivity between the QSE Fabric and QRT Devices
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HOW THE QSE DRIVER INTERACTS WITH APPLICATIONS

The QSE Driver interacts with the application layer in the following ways:
« Direct function calls (API functions) provided by the QSE Driver to the application.
« Callback functions provided by the application to the QSE Driver DCT.
< Event natifications by the DCT to the application.

Direct Function Calls

The direct function calls are the API functions that are part of the DDL and are available to the application for a vari-
ety of configurations and managements. For example, the application uses direct function callQseéd dist

CG p (refer to “QseAddMCGrp” on page 37) afdeCl ear MCG p (refer to “QseClearMCGrp” on page 37) for
setting up and tearing down multicast groups associated with the index.

Callback Functions

Callback functions are provided by the application to the QSE Driver. When the DCT receives a signal from the ISR
about the occurrence of a significant event, such as a port failure or parity error, it calls a function provided by the
application as a callback routine to inform the application of this routine. Within the callback routine, the application

can take any corrective or logging action the corresponding alarm requires.

Asynchronous Event Notification

Instead of using callback functions to notify the application layer of significant events, the DCT can also signal the
application. This signaling can occur in the form of an event notification, sending a message in a queue, or any other
mechanism the user wants to use. The signaling function used by the QSE@e&rgFn (refer to “Step 7: Mod-

ify the gseport.c File” on page 25), is a porting function and can be modified by the user to fit the system messaging
scheme.

QSE DRIVER STATES

The QSE Driver functions as a simple state machine. The QSE Driver can be in one of four possible states. The QSE
Driver is assumed to be in the SO state at power-up.

The states function as checkpoints to verify the proper initializations have occurred before calling the API functions,
and to ensure the API functions are not called in the wrong order. Before the driver can enter the next state, a function
must verify the driver is in the correct state. The function must then complete successfully so the driver can transition
to the next state. The QSE Driver states are as follows:

e S0: Power-On Initialization State. TRsePower Onl ni t function checks for the SO state. If the SO state
exists and the function is successful, the state is changed to S1.

e S1: Power-On Self Test State. TReePower OnSel f Test function checks for the S1 state. If the S1
state exists and the function is successful, the state is changed to S2.

e S2: Final System Initialization State. T@eeFi nal | ni t function checks for the S2 state. If the S2 state
exists and the function is successful, the state is changed to S3, which is the required state for most API
functions.

e S3: Operational State.

Under normal conditions, the transition sequence between the states is as follows: SO followed by S1, followed by S2
(after permission from the management entity), followed by S3 (again, after permission from the management entity).
The QSE Driver is usually in the S3 state. Most API functions, such as transmit and receive operations on the device,
require the QSE Driver to be in the S3 operational state.

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 6
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As Figure 3 shows, theinitial software of a system should bring the QSE Driver to state S3 by making the following
sequence of calls:

e sePowerMlnit();
e (sePower OnSel f Test () ; and
e (eFinallnit().

This sequence of calls is equivalenbfmen() in a UNIX/DOS environment. The QSE Driver may exit this S3 state

and enter any of the preceding states in case of abnormal conditions (such as system hang-up and restart/reset) or dur-
ing a system reconfiguration phase. In any function, if the required state does not exist, or if the function does not
complete successfully, the state remains the same and an error message is generated.

Figure 3 shows the states. The QSE is assumed to be in the SO state at power-up.

A
S2
Power-On
Initialization

* Final
Initialization
sePower Onl nit () ¢

seFinal Init()

F
T
S3
Power-On Self
Test

v

sePower OnSel f Test () v l
Any Other API
Delete Function

| T

QseDel ete() API()

T =True v

F = False
S0: Power-On Initialization State SO S3
S1: Power-On Self Test State

S2: Final System Initialization State
S3: Operational State

Figure 3. State Transition Diagram of the QSE Driver
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Events of interest are:
 Power-up
« Operations the API function calls schedule for the device
e Device interrupts
« Timer events that notify timeout conditions

State SO (Power-On Initialization State)

SO is entered from th@eDri ver | ni t function. The QSE Driver (in SO) then proceeds to@GhePower O
nl ni t function, which checks for the SO state. If the SO state exists aQdéfRower Onl ni t function is success-
ful, the state is changed to S1. During the SO state no RTOS functions are available.

State S1 (Power-On Self Test State)

S1is entered from th@sePower Onl ni t function. The QSE Driver (in S1) then proceeds to@ePower On-
Sel f Test function, which checks for the S1 state. If the S1 state exists a@ &Rower OnSel f Test func-
tion is successful, the state is changed to S2.

State S2 (Final System Initialization State)
The QSE Driver (in S2) proceeds to f@eeFi nal | ni t function, which checks for the S2 state. If the S2 state
exists and th€seFi nal | ni t function is successful, the state is changed to S3.

State S3 (Operational State)

In the S3 state, the QSE Driver APIs are available to the application. S3 is exited when the device is deleted.

RE-ENTRANCY ISSUES

In a multitasking/multithreaded environment, such as in a RTOS, the QSE Driver calls may be accidentally re-
entered. The QSE Driver does not check to prevent such re-entries. In a re-entrance, the QSE Driver’s data structures
remain intact; however, there still may be unpredictable consequences for the application. To avoid such “race” con-
ditions, design the application so the QSE Driver API cannot be re-entered.

SYNCHRONIZATION ISSUES

In a multithreaded environment there may be places where critical regions have to be synchronized. This is accom-
plished by using the preemption operations provided by the OS extensions.
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Chapter 3
QSE Driver Architecture

ABOUT THIS CHAPTER

This chapter describes the internal QSE Driver architecture, the purpose of the main QSE Driver functional blocks,
and the QSE Driver states.

QSE DRIVER DESIGN

The QSE Driver provides a high-level interface to the PM73488 QSE devices in the switch fabric. The QSE
Driver hides hardware-dependent information to provide easier and more efficient access to the QSE device.
Figure 4 shows the detailed architecture of the QSE Driver, the various modules, and the main data structures. It
also shows the interaction between the QSE Driver modules and their accesses to the data structures.

( Application )

A A
@ v )

/ N\ QSE" Driver
el el sh el (Device Driver Library (DDL)\

Driver Restart and
Reinitialization
Functions (DRRs)

Device Driver Operations
(DDOs)
« Initialization and
Configuration Functions
« Switch Management

Global Device
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(GDDB)

Device Control
Task
(DCT)

« ——— — >

Device Control

Block (DCB)

- Functions
Device Data « Status and Statistics
Block (DDB) Functions

Initialization
Vector

(LT

Driver Diagnostic
\ Functions (DDGs) j

2

Device 1/0 *
Interrupt 2 A

A 4

\ 4 v < OS Extensions >
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QSE" I QSE"
<4——» Function Calls

<4 — ) DataAccess
_> Asynchronous Event Notification

Figure 4. QSE Driver Architecture
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The QSE Driver is divided into modules that perform different functions. These modules communicate with each
other and access the QSE Driver data structure, as well as the QSE device’s internal data structures, to service the API
functions called by the application.

The QSE Driver is divided into the following major functional blocks:
e The Device Driver Library (DDL)
e The Device Control Task (DCT)
e The Interrupt Service Routine (ISR)
e The driver data structures

The OS Extensions module is a software unit that is also provided with the QSE Driver. For more information, refer
to “OS Extensions” on page 19.

For any number of QSE devices controlled by the QSE Driver, there is only one instance of the DDL and the DCT.
Since a single QSE device can have up to two switches, the switches in the QSE devices are identified using an incre-
mental number (starting at 0). Depending on the device configuration, the number of QSE devices and the number of
switches in the switch fabric may vary. The following sections explain the functional blocks of the QSE Driver.

The Device Driver Library (DDL)

The DDL for the QSE Driver provides the API functions to the application layer to control and configure the QSE
Driver and the QSE devices.

Initialization Functions

The (DDL) contains the following initialization functions:
< Device initialization - Initialization of the device registers and associated RAMs based on a user-specified
initialization vector.
« Self testing - Self testing includes testing on-chip RAM and associated external RAM.

« ISR installation - The driver supplies an interrupt handler and a location to install it during initialization
when interrupts are enabled.

e Custom event handlers installation - QSE Drivers provide hooks into which you can supply calls to
customize event handlers to meet system requirements.

- Buffer allocation - Buffers requiring pre-allocation will be allocated at initialization time.
e Queue creation - Required queues are created.

e Task creation - After successful initialization of the device, the QSE Driver spawns a background task that
processes messages received from the ISR and periodically accumulates device counts.

Configuration Functions
The QSE Driver sets up the devices to switch cells for unicast and multicast traffic. The QSE Driver has configura-
tion functions that perform the following:

e Add and clear multicast groups.

« Configure backpressure delay, cell start offset, maximum pending cells, interrupt mask, parity error mask,
software reset, acknowledgment payloads, unicast drop mode, and aggregate mode.
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Status and Statistics Functions

* The QSE Driver provides API functions for obtaining status and statistics.
e Statistics collection can be performed in response to an interrupt from the device, or in response to being
polled periodically.

« For statistical information, the QSE Driver accumulates select hardware register counters into larger
counters, which do not need to be read as often as the corresponding hardware register counters.

The QSE Driver Restart and Reinitialization Functions (DRRS)

The DRR helps the application initialize the QSE Driver and the switches in the QSE devices. The DRR is a set of the
six functions explained in the following subsections.

QsePowerOnlnit

The @ePower Onl ni t function performs the power-on initialization of the QSE devices. The QSE_GDDB,
QSE_DDB, and the QSE_DCB data structures should be initialized in this function. Parameters for the power-on ini-
tialization are taken from the QSE_DDB and the QSE_DCB data structures.

During power-on initialization, the QSE devices are taken out of the hardware reset, but not from the software reset
state (assuming they are in the hardware reset state after power-on). If a QSE device is not in the hardware reset state,
it is reset and taken out of the hardware reset state. Depending on the configuration parameters, power-on initializa-
tion is performed on all the QSE devices and associated switches controlled by the QSE Driver.

NOTE: The hardware reset resets the whole QSE device, whereas the software reset blocks any operation on the
QSE Driver, but allows access to the QSE registers and to the external SRAM.

QseFinallnit

The seFi nal | nit function performs the final initialization of the QSE Driver and the QSE devices. The
QSE_GDDB and the QSE_DCB data structures are used to obtain the parameters for final initialization of the QSE
device.

TheQseFi nal I ni t function performs the following operations during the final initialization:
* Resets all QSE devices to remove any after-effect of the POST.
« Reinitializes the driver global data structures.
After the final initialization, the QSE Driver is ready to execute commands from the application.

QseDelete

The QseDel et e function removes the QSE Driver data structure, frees all the memory, and de-allocates all the
resources allocated for the QSE device witl2Dev| d. This function also resets the hardware reset bit in the chip
mode register.
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The QSE Driver Diagnostics Function (DDG)

QsePowerOnSelfTest

The GsePower OnSel f Test function performs an exhaustive test on the various functions of the QSE devices and
returns the result of the tests. It is performed after the power-on initialization phase. The following tests are per-
formed during POST:

« Read/write test of all read/write registers of the QSE device using different patterns, such as Oxaa and 0x55
for 8-bit registers, and Oxaaaaaaaa and 0x55555555 for 32-bit registers.

« Memory tests are performed on all memory (external and internal RAM) associated with the QSE device.
Memory tests are performed only when the device is used for multicast operations.

« Pattern test: A gang mode (gang 1, 2, or 4) pattern is written in a memory location. Then the mem-
ory location is read and the read value is compared with the original pattern. The test passes if the
written value and the read value are the same.

« Walking-one test: A pattern with only one bit set is written and then read from a single memory
location. The read value is compared with the written value. The set bit is rotated in the pattern and
the test is repeated until all bit positions in the pattern are covered.

e Address alias test: Each location in the memory is written with its address. Then the memory is
read back and the read values are compared with the written values. If there is a memory alias error,
then the read value will not be the same as the written value.

If the results of these tests do not indicate errors, then the final initialization of the QSE Driver and the QSE devices
can be performed. Compile options are provided to switch off the memory tests and verification.

The POST function is separate from the other components of the QSE Driver. POST function routines can also be
used for diagnostics purposes during development of hardware containing QSE devices.

The QSE Device Driver Operations (DDOs)

As shown in Figure 4 on page 9, the DDO block of the PM73488 QSE device contains the following modules:
< Initialization and Configuration module.
e Switch Management module.
+ Status and Statistics module.

Configuration Module

The configuration functions set values in the QSE device control registers and set values in the data structures in the
external and internal RAM. For examplgseSet RowCol (refer to “QseSetRowCol” on page 30) configures the
row number and column number of the switch in the switch fabric.

Switch Management Module

The QSE Driver switch management functions allow the setting (Set) and the retrieving (Get) of a variety of switch
management information in the QSE device(s) on a per-port basis. For example, the switch management module
includes functions that support the following:

e Point-to-multipoint traffic setup.

« Point-to-point traffic setup.

e Port groupings to increase fault tolerance.
» Buffer reservations.

e Fairness threshold setup.
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Status and Statistics Module

The QSE Driver status and statistics module provides status and statistics information about the different device
parameters and the failures occurring in the switches. For example, the @seCGet | nMar kedCel | Count function
(refer to “QseGetinMarkedCellCount” on page 44) returns the number of tagged cells that entered the specified port.

SNMP Support

All the “set” API functions in Switch Management and “get” API functions in the Status and Statistics modules can
be mapped to the SNMP Get and Set operations. The interrupt-driven mode of the DCT can be linked to the TRAP
mechanism in the SNMP agent. This allows Network Management Systems (NMSs) to manage the switch remotely.

The QSE Driver Control Task (DCT)

The QSE DCT wakes up when notified by the ISR of any alarms, such as PARITY_FAIL and BP_ACK_FAIL. The
DCT can then execute a callback function provided by the application layer to deal with the situation. Alternatively, it
can signal the application task of the occurrence of this event.

The DCT runs continually after the QSE devices are initialized and running. The DCT starts a timer, then waits for an
asynchronous event notification in an infinite loop. The DCT can receive an event notification from the following
sources:

« The timer started by the DCT. The timer times out at periodic intervals, and upon timeout it signals the DCT.
The DCT wakes up and collects counts maintained by the QSE device in its internal memories. The DCT
also clears any interrupts that may have been masked by the last execution of the ISR routine.

e The ISR, which signals the DCT when an interrupt occurs. The DCT in turn passes this information to the
application, either by executing a callback function or by signaling the application.

The following lists the pseudocode for the QSE Driver DCT.
/* QSE driver control task */

{

start a periodic tiner

| oop forever

{
wait on event (timer_expiry_event | nessage_received_event);
if (event == tinmer_expiry_event) {
for each PMr3488
{

read device mmintai ned counts and update their copies in the
driver database

}
}

i f(event == nessage_received_event) {

extract the message from the DCT’s queue;

process message to get message_type;

switch(message_type) {

case QSE_SWTCH_INTERRUPT (All interrupts from the QSE Device)

call signal processing function which will notify application
using the call back function given by the application;
/* alternatively, send a message to application task */

break;
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defaul t:
return error;
break;
} /* end of switch */
} /* end of if nessage */
} /* end of loop */
} /* end of task */

The Interrupt Service Routine (ISR)

The QSE Driver supplies an interrupt handler and a location to install it during initiaization. The ISR performs the

following functions:

e Traps hardware interrupts generated by the QSE device. These interrupts correspond to events, such as
backpressure failure, parity failures, and port failures in the ports and cells.

« Acknowledges and masks the interrupts received to prevent a flood of device interrupts. These interrupts are

unmasked at a later time by the DCT.

e Signals the DCT when these interrupts occur. The DCT in turn signals the application or executes callback

functions provided by the application.

* Updates the DCB and DDB structures. For example, the ISR updates the alarm error counters in the DDB.

The ISR is invoked every time a QSE device raises its hardware interrupt signal. The ISR reads the interrupt and
status register for each QSE device, determines the cause of the interrupt, and performs necessary actions. The ISR
updates the appropriate DDB counters and signals the DCT. The ISR is designed to consume as little execution time
as possible. The ISR can also be used in polling mode with interrupts masked, where periodic timer interrupts can be
used to poll the interrupt status register to check for any interrupts. The ISR can be enabled by setting the
QSE_USE_| SRflag to in the makefile. Some of the preprocessing (for example, checking the thresholds for certain

types of interrupts) is performed in the signal processing function.

The following lists the pseudocode for the QSE Driver ISR.

/* ISR for the PM/3488 Driver*/
{
mask all interrupts;
for each PMr3488
{
read the interrupt status register;
update the DDB counters for alarminterrupts;
signal the DCT if necessary;

}

unmask interrupts
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The Driver Data Structures

Overview

The following are the main global data structures of the QSE Driver:
e The QSE device Global Device Driver Database (GDDB)
e The QSE Device Control Block (DCB)
e The QSE Device Data Block (DDB)

¢ The Initialization Vector

Figure 5 shows the relationship between the GDDB, the DCB, and the DDB.

DCB
/v| DCB,
/v| DCB,
/v| DCB,
GDDB .
e hd
[ cppB[o] |%|< /V| DCB,;
| GDDB[1] |%
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o A \A| DDBg
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Figure 5. Relationship Between the GDDB, the DCB, and the DDB
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Global Device Driver Database (GDDB)

Description: Appliesto all QSE devices.
Data Type: tQSE_GDDB (struct)
Identifier: SQSE_GDDB sQseGddb[NUM_OF_QSEs]

The Global Device Driver Database (QSE_GDDB) maintains global parameters for the QSE Driver. This structure
also maintains the pointers to the QSE device structures (the QSE_DCB and QSE_DDB), and to other data structures
in the QSE Driver. The members of the structure are assigned values during power-on initialization. These values can
be changed at run-time to support dynamic configuration of the QSE device. Thereis only one copy of this data struc-
ture in the QSE Driver. The database is declared as an array of the QSE_GDDB structure with NUM_OF QSEs ele-
ments. Table 3 lists and describes the data typesin the GDDB.

Table 3. Global Device Driver Database (GDDB)

Data Type Field Name Description
void * pt r BaseAddr ess Indicates the absolute address of start of QSE Driver.
Ul NT4 udl nt r pt Vect or Indicates the interrupt vector number of the QSE device.
UCHAR ucSt at us Indicates the state of the QSE Driver (SO, S1, S2, and S3).
I NT4 i 4Scr at chPad Snapshots the previous return code.
t @SE_I NI TVECT slnitvect se Specifies the QSE Driver initialization data.
t QSE_DCB * ptrDcb Points to the DCB. Refer to Table 4.
t se_DDB * ptr Ddb Pointsto DDB. Refer to Table 5 on page 17.

Device Control Block (DCB)

Description: Contains control information about the QSE device. Each element of the GDDB array
(corresponding to each device) has a pointer to a DCB structure.

Data Type: tQSE_DCB

Identifier: QseGddb[ucDevld].ptrDch (memory dynamically allocated)

Table 4 lists and describes the data typesin the Device Control Block (DCB).

Table 4. Device Control Block (DCB)

Data Type Field Name Description
BOOLEAN bExt RAM Set to TRUE if external RAM is present. Otherwise, set to FALSE.
Ul NT4 ui 4RAMSI ze Size of the external RAM, if present. This value cannot exceed 32K.
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Device Data Block (DDB)

Description: Stores statistics for individual devices being monitored by the QSE Driver. There is one
DDB for each device being monitored.

Data Type: tQSE_DDB
I dentifier: QseGddb[ucDevld].ptrDdb(memory dynamically allocated)

Table 5 lists and describes the data typesin the DDB.

Table 5. Device Data Block (DDB)

Data Type Field Name Description

t QSE_LATCH _COUI NTS sLat chCounts Accumulatesthe following information on each port on
each device.
0 Backpressure acknowledgment failure.
1 Backpressure remote acknowledgment failure.
2 Input port failure.
3 Output port failure.

4 Parity error.
Ul NT4 ui 41 nMar kedCel | Count s[ 32] Counts all the tagged cellsthat arrive in all the portsin
the QSE device.
Ul NT4 ui 4CQut Mar kedCel | Count s[ 32] | Countsall thetagged cellsthat leave al the portsin the
QSE device.
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Initialization Vector

Description:

Data Type:
Identifier:

Table 6 lists and describes the data types in the QSE_INITVECT structure. The data types UINT8, UINT16, and

Contains the QSE Driver’s initialization data, as configured by the user @#ier i v-

er | ni t function.
tQSE_INITVECT
tQSE_INITVECT *ptrinitVector

UINT64 are all structures that store the number of bytes specified in the data types itself.

Table 6. Initialization Vector (QSE_INITVECT)

Data Type Field Name Description

Ul NT2 ui 2Revi si onReg Revision number of the QSE device.

Ul NT2 ui 2Chi pMbde QSE device’s configuration (single or double
switch, chip hardware reset, parity check, extern
RAM).

Ul NT8 ui 8McG pl dx Multicast group to be modified or read.

Ul NT16 ui 16McG pDat a The multicast group mask written into RAM in th
address given in the Group Index register for
multicast operation.

Ul NT8 ui 2MeG pOp Read/write operation to be performed on the gro
index.

Ul NT2 ui 2UcMcFai r Reg Unicast/multicast behavior for cells of same
priority.

Ul NT16 ui 161 nPort Enabl e Enable/disable input ports and associated interrd

Ul NT16 ui 16Qut Por t Enabl e Enable/disable output ports and associated
interrupts.

Ul NT16 ui 16Pari tyErr Present Flags the port numbers where parity error occurl

Ul NT16 ui 16ParityErrLatch Latches the parity error since last read.

Ul NT16 ui 16Sel nPor t Fai | Present Flags the input ports that are failed. (Refer to the
PM73488 QSE Long Form Data Sheet for a
description of different failures.)

Ul NT16 ui 16SeCut Port Fai | Present Flags the output ports that are failed.

Ul NT16 ui 16Sel nPort Fai | Lat ch Latches the failed input ports since last read.

Ul NT16 ui 16Qut Port Fai | Lat ch Latches the failed output ports since last read.

Ul NT16 ui 16BpAckFai | Present Flags the absence of pattern on the ports.

Ul NT16 ui 16BpAckFai | Lat ch Latches the ports without patterns since last rea

Ul NT16 ui 16BpAckRenot eFai | Present | Flags backpressure acknowledgment failures on
ports.

Ul NT16 ui 16BpAckRenot eFai | Lat ch Latches the backpressure failed ports since last

t SWICH_CNTL_STAT_REGS | asSwt chCnt | St at Regs

Control/status registers.
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OS Extensions

The PMC OS Extensions module is an operating system wrapper that is designed to provide a consistent interface to
the underlying OS. The PMC OS Extensions module provides the following functionalities:

* Message queues

* Periodic timers

« Event notification

e Task management

*  Memory management
e Debug logging

The PMC OS Extensions module separates the RTOS porting into a separate module (see Figure 6). The porting sec-
tion calls the PMC OS Extensions module interface to perform RTOS actions. The only modifications required in the
porting section are for device 1/0O and system configuration.

K QSE" Driver \
OS Extensions

Driver P
u
Core Data Access
Interface

K j System Calls

Device I/O
RTOS
PM73488
QSE"

Figure 6. Model of a QSE Device and its Associated QSE Driver

PMC (or User)
OS Extensions

Driver Porting
Section

Using the PMC OS Extensions module with the QSE Driver is optional. Customers may replace the PMC OS Exten-
sions functions with their own OS-specific wrappers.
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Chapter 4
Porting Guidelines

ABOUT THIS CHAPTER

This chapter describes how to port the QSE Driver onto a specific hardware and OS platform. Porting elementsarein
the form of constants in the gseport.h file and functions in the gseport.c file. The porting steps include developing
additional code and defining the various macros and preprocessor constants used by the driver code. For easy porting,
the changes required for a driver are grouped into two files: the gseport.h file, and the gseport.c file. Global changes
required by all driversare in two separate files: the gport.h file and the gport.c file.

In addition to the driver porting files, OS extensions must be ported for the target OS. PMC-Sierra provides

OS Extensions, which is a wrapper that provides a consistent interface to the OS and is used in the QSE Driver (for

more information on OS Extensions, refer to “OS Extensions” on page 19). Since the QSE Driver uses only a subset
of the functions available in OS Extensions, porting only those functions is sufficient. The files that should be ported
for use with the QSE Driver are:

e oextport.c
e oextport.h

NOTE: PMC-Sierra recommends that yoursid modify the core files during porting.

HOW THE SOURCE CODE IS ORGANIZED
The code for the QSE Driver is organized into the C language files shown in Figure 7.

RootDiv

common

src/gport.c

inc/global.h
inc/gport.h

PM73488

src/gse.c
src/gsegets.c
src/gsesets.c
src/gseconfig.c
src/gseport.c
src/gsep.c
inc/gse.h
inc/gsedef.h
inc/gseport.h
inc/gseproto.h

osext

src/oextport.c
inc/oext.h
inc/types.h
inc/oextport.h

Figure 7. QSE Driver Source Files

The gseproto.h header file is necessary for the API functions to opEtiatés the only header file that should be
included by the application. It includes data structures, definitions, and prototypes of the QSE Driver API.
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PORTING STEPS
To port the QSE Driver to a specific environment, complete the steps described in this section.

Step 1: Modify the gport.c File

Verify the implementations included in this file function correctly on the target system. By default, Enabl ePr e-
enpt i on and Di sabl ePr eenpt i on use OS Extensions to control task preemption. This requires the actual port-
ing to be done in OS Extensions.

Step 2: Modify the gport.h File

The gport.h file should not require porting, since it references OS Extensions for all OS-dependent operations. If
required, task-specific constants for the QSE Drivers can be changed here. For most installations, this file will need
no modifications.

Step 3: Port OS Extensions

The PMC-Sierra OS Extensions module encapsulates all OS-specific operations required by the QSE Driver. The

PMC-Sierra OS Extensions provides operations for managing tasks, queues, timers, events, semaphores, memory,

and debug logging. Queues, tasks, and semaphores are “named” in OS Extensions. A character string is assigned to
each queue or task to uniquely identify it. For more information on the PMC-Sierra OS Extensions, refer to “OS
Extensions” on page 19.

You can port either the PMC-Sierra OS Extensions module or your own OS extensions. The following substeps (3a,
3b, and 3c) describe what changes are required in each file if you choose to use the PMC-Sierra OS Extensions. If
you choose to port your own OS extensions, you can skip step 3b.

Step 3a: Modify the types.h File

The types.h file defines the system- and compiler-specific type definitions required by OS Extensions. The types are
identified by the number after the type. For example, UINT4 defines a 4-byte (32-bit) unsigned integer. Substitute the
compiler types that yield the desired types as defined in this file.

Step 3b: Modify the oextport.h File

This step is required only if you are using the PMC OS Extensions module.

This file contains the preprocessor constants used by each different class of OS Extensions calls. Most values defined
in this file do not need to be changed, unless doing so eases the porting of the oextport.c file. For example, the con-
stant EV_COND_OR is used lox_r ecei ve to indicate the wait condition is a logical OR of the event flags. The

value of the EV_COND_OR constant in oextport.h can be changed to represent the actual value of this flag in the
underlying OS call used in portingx_r ecei ve. This allows more efficient operation, since the value of
EV_COND_OR does not need to be translated to the value used by the actual OS call. Placing these constants in this
file gives the developer more flexibility in porting OS Extensions.

NOTE: The name of the constants in this file shawldbe changed since doing so would alter the interface to
OS Extensions.
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Step 3c: Code the oextport.c File

The oextport.c file contains the code that implements the actual OS Extensions function calls. Most of the code in this
file will have to be ported specifically for the target OS. The QSE Driver uses only a subset of the function calls
defined in the oextport.c and oextport.h files. The following list summarizes the function calls required by the QSE
Driver and gives a brief description of each function call.

NOTE: If you choose to port your own OS extensions (that is, you are not using the PM C-Sierra OS Extensions
module), substitute code that implements your OS extension calls.

« Events

e evx_send - Send a set of events to a task.

e evx_receive - Wait for a set of events governed by a logical operation and a timeout.
e Memory

e nx_cr eat e - Allocate a memory block of a given size.

« nx_del et e - Free a memory block allocated witk_cr eat e.

e nx_set_val ue - Set a constant byte value in a memory region.
¢ Queues

e (gx_cr eat e - Create a named queue with a given size, and optionally specify an event that will be

sent to a task when a message arrives in the queue.
 (gx_get _buffer - Allocate a message to send with_send.
e (gx_i dent - Return the queue identifier associated with a named queue.
e (X_receive - Receive a message sent to a queue with an optional timeout period.
e« qgx_return_buffer - Free a message after receiving it vgjth r ecei ve.

e (gx_send - Send a message to a queue, and optionally specify a named queue for the response.

e Timers
e tnx_evevery - Send a set of events to a task at the specified interval.
« tnx_wkafter -Wakes the task up the specified time period.

e tx_node - Set the current mode of the task.

e tx_start - Create and start a new task with the given stack size, priority, arguments, and starting

point.
» Debug Logging
e X_trace - Send a message to the debug log with a key and debug level.

IMPORTANT! The interface to the PMC OS Extensions module must not change during portimg.rbadify the

function names, their parameters, or the constant names used by the functions while porting. Doing so will make it
more difficult to port future versions of the QSE Driver. If a parameter or constant does not make sense for the target

system, then leave it as defined and ignore it.
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Step 4: Assign Proper Values to the Device Specification Constants in the gseport.h File

Following are the constants defined in the gseport.h file. Define them as specified by the hardware environment.

#def i ne NUM_OF_QSE_DEVI CES
The number of QSE devices this driver is going to control.

#def i ne QSE_BASE_ERROR_CODE
Each block of error codes has a base address that is added to the defined error codes. This
way, the defined error base can be used to indicate from which driver portion the error
originates. The QSE device uses- 100 asthe current error base.

#defi ne QSE_REV_NO
The QSE Driver is designed to work with certain revisions of the QSE device. These two
constants describe the revision boundaries for which this QSE Driver was designed and
tested. The current revision for the PM 73488 QSE is 0x0001.

Step 5: Assign Proper Values to the Driver Task-Related Constants in the gseport.h File

#defi ne QSE_DRI VER_TASK_ NAME
The QSE Driver task name.

Default: QSET

#def i ne QSE_DRI VER_TASK PRI ORI TY
The QSE Driver task priority.
Default: 40

#def i ne QSE_DRI VER_TASK_STACK
The QSE Driver task stack size, in bytes.

Default: 8192

#def i ne QSE_DRI VER_TASK_MODE
The QSE Driver task mode. The value set alows for preemption only.
Default: 4

Step 6: Assign Proper Values to the Queue-Related Constants in the gseport.h File

#def i ne QSE_DRI VER_QUEUE_NAME
The QSE Driver queue name.

Default: QSEQ

#def i ne QSE_DRI VER_QUEUE_DEPTH
The QSE Driver queue depth.

Default: 40
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Step 7: Modify the gqseport.c File

Determine the desired configuration of the QseDr i ver I ni t function within the QSE Driver code, and change the
function accordingly. The QseDri ver | ni t function should basicaly initiadlize the GDDB entries for all the
devices. Some typical entriesto beinitialized are:

« The physical base address of the device.
e The default parameter values with whighe Power Onl ni t will initialize the devices.

e The interrupt vector number to be used by the device (if any) so the ISR defined by the QSE Driver is
executed as a part of the interrupt servicing.

* The configuration parameters of the QSE Driver software.
e The external RAM configurations.

The QseSt art Ti ner function sends periodic events to the DCT to allow the DCT to perform time-dependent
operations. The implementation @6eSt art Ti ner uses theé mx_evevery function in OS Extensions to send

the periodic events to the DCT. Because it uses OS Extensior@@ élst art Ti mer function should not require
modification during porting.

The QseSi gFn function is used to inform the DCT, if present, of events. The implementatiQaefbi gFn

uses thex_get _buf f er andgx_send functions in OS Extensions to send messages(Jk&Si gFn function

is designed to be called from an ISR external to the QSE Driver code. In certain OS environments, the functions that
can be called from within an ISR can be very limited. In such cases, it may be useful to pass all the signals to a dedi-
cated task that will then signal the applications in an appropriate manner.

Step 8: Define the Hardware Write and Read Functions in the gseport.c File

Implement the following functions in the gseport.c fildese functions will be affected by the endianness of the
hardware platform and your compiler option.

void Qseln (UNI T4 *pui 4Addr, UNI T4 *pui 4Dat a)
This function is used to write data to the QSE device registers. Internal and external RAM
blocks are also written through the QSE device registers. This function can be modified
according to system requirements (for example: byte ordering).

void QseQut (UNI T4 *pui 4Addr, UNI T4 pui 4Dat a)
This function is used to read data from the QSE device registers, internal RAM blocks,
and external RAM blocks. This function can be modified according to system require-
ments (for example, byte ordering).

Step 9: Code and Install the Interrupt Handler

The ISR is expected to be executed when the device interrupts the processor. Program the OS or the CPU so the
device ISR is executed once for every interrupt caused by the device. Typically, you can do this by coding an inter-
rupt handler that appropriately handles the interrupt hardware of the CPU (for example, code an ISR that issues
acknowledgments to the interrupt controller hardware and masks lower priority interrupts), and then calls the ISR
provided by the QSE Driver. Then, at the end of@eDri ver | ni t function, install this interrupt handler so it
executes when an interrupt for this device occurs.
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Step 10: Compile and Link the Source Code Files into Library/Object Modules

Generate the QSE Driver libraries by compiling and linking all the source and header files. Follow the conventions
required by the target OS to generate the QSE Driver library. For example, apply the proper compile and link
switches. The following compile switches are defined for building the QSE Driver library

QSE_CSW SKI P_EXT_RAM TEST
When this macro is defined, the external RAM test is skipped while executing
QsePower OnSel f Test .

QSE_CSW USE | SR
Enables the | SR routine.

QSE_CSW _CONTI NUE_ON_ERROR
This macro causes the entire self-test process to run until it has logged all errors. If this
macro is disabled, the self-test will stop at the first error.

QSE_CSW VERSI ON_B
This macro includes the features related to the PM 73488 version B chip in the code.

After setting the appropriate compile switches, build the QSE Driver library using your make utility. Generate a tar-
get executable by compiling and linking the QSE Driver library with your application code.
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Chapter 5
QSE Driver API

ABOUT THIS CHAPTER
This chapter describes the functions within the QSE Driver API.

QSE DRIVER API FUNCTIONS

The QSE Driver provides configuration, status, and statistics functions to configure, control, and monitor QSE
devices. These functions provide a high-level and an easy-to-use interface to the QSE device. This section describesthe
primary functions provided by the QSE Driver to the application layer. The functions are grouped according to the
QSE device functionality they support.

Initialization Functions
Theinitiaization functions perform initial device setup for the QSE devicesin the switch fabric.

QseDriverlnit

Description: The QSE Driver provides a single initialization function, @seDr i ver | ni t, which is part of the
driver's porting section. Within this function, the user specifies the set of desired initialization
parameters in the form of an initialization vector. TeeDri ver | ni t function initializes the
QSE Diriver's data structures based on the initialization vector. It then@aBower Onl ni t ,
sePower OnSel f Test , and@eFi nal | ni t to move the driver from state SO to S3, the oper-
ational state. The DCT is started to handle interrupts. The device configuration (DEVICE_MODE)
structure type for each device is shown in Table 7.

Table 7. QSE Driver Initialization Function Structure (DEVICE_MODE)

Structure Variables Description
bRamStatus If TRUE, external SRAM is present. Otherwise, it is absent.
bParityCheck If TRUE, parity check is enabled. Otherwise, it is disabled.
Invocation: I NT4 QseDriverlnit(U NT2 ui 2NunmDev, DEVI CE_MODE *pasDeviMbde)
Inputs: Argument Description
ui 2NunDev Indicates the number @fSE devices controlled by the QSE Driver.
pasDevMode Configuration data structure array for all fQ8E devices and the
switches controlled by the QSE Driver.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_EXTERNAL_RAM
QSE_ERR_| NVALI D_I NI T_VECTOR
QSE_ERR_MEMORY_ALLOC FAI L
QSE_ERR_READBACK_REG TEST
QSE_ERR_SELF_TEST_PREP_FAI L
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QsePowerOnlinit

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @sePower Onl ni t function (which is called by the @seDri ver I ni t function, refer to
“QseDriverlnit” on page 27) checks the device state (which should be S0), reads and validates the
QSE device revision number, and sets the device state to S1.

sePower Onlnit (U NT2 ui 2Devl d)

Argument Description

ui 2Devl d Identifies a particular QSE device.
None.

QSE_SUCCESS

QSE_ERR_DEVI CE_ABSENT
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERROR DEVI CE_I N \W\RONG_STATE

QsePowerOnSelfTest

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QsePower OnSel f Test function configures theQSE device with initialization vectors
formed byQseDri verlnit. The GsePower OnSel f Test function reads back the register
values to determine if the register writes were successful. It checks the internal and external RAMs
of the QSE device. It is usually called within th€seDr i ver | ni t function.

sePower OnSel f Test (U NT2 ui 2Devl d)

Argument Description

ui 2Devl d Identifies a particular QSE device.
None.

QSE_SUCCESS

QSE_ERR DEVI CE_I N \RONG_STATE
QSE_ERR_EXTERNAL_RAM
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_I NI T_VECTOR
QSE_ERR_READBACK_REG TEST
QSE_ERR_SELF_TEST_PREP_FAI L
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QseDelete
Description: The QseDel et eDev function deletes the data structure related to the device ID specified.
Invocation: seDel ete (U NT2 ui 2Devl d)
Inputs: Argument Description
ui 2Devl d I dentifies the QSE device.
Outputs: None.
Returns: QSE_SUCCESS
QSE_ERR | NVALI D_DEVI CE_NO
QseFinallnit
Description: The QseFi nal I ni t function initializes the device as specified by thept r | ni t Vect or param-
eter. If thept r 1 ni t Vect or isNULL, the current configuration of the device is not disturbed. It
allocates and initializes other driver data structures and installs times for the overall functioning of
the QSE Driver. The Q@seFi nal | ni t function is usually called within the QseDri ver | ni t
function.
Invocation: eFinallnit (INT2 i2Devlid, tQSE I NITVECT *ptrlnitVector)
Inputs: Argument Description
i 2Devi d I dentifies a particular QSE device.
ptrlnitVector Identifies the initialization vector for configuring the QSE device.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_I NI T_VECTOR
QSE_ERR_MEMORY_ALLOC FAI L
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Configuration Functions

Configuration functions translate user-supplied configuration parameters to appropriate device register values, and
set the relevant registers with these values. They aso allow configuration data residing in the device to be retrieved at
any time. The following sections describe the primary configuration functions.

QseSetRowCol

Description: The @seSet RowCol function sets the row and column number of the switch in the fabric. A QSE
device can determine its position in the switch fabric using these numbers.

Invocation: eSet RowCol (Ul NT2 ui 2Devid, U NT2 ui 2RowNum Ul NT2 ui 2Col Num)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2RowNum Identifies arow number of the switch in the fabric.

ui 2Col Num I dentifies a column number of the switch in the fabric.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_COL_NUM
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_ROW NUM
QSE_WRN_ALREADY_SAMVE_VALUE

QseSoftReset

Description: The seSof t Reset function sets and resets the software reset bit in the control register. When
SRAM writing is finished, if this bit is in the reset mode, the SRAM memory write will be faster
than when this bit isin the set mode. (Refer to the PM73488 QSE Long Form Data Sheet for more
information.)

Invocation: (seSoft Reset (Ul NT2 ui 2Devl d, BOCLEAN bFI ag)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
bFl ag Flag bit that sets or resets the software reset bit in the control register.

1 Software reset.
0 Software set.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_|I N_ WRONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetAckPayload

Description: The @seSet AckPayl oad function sets the acknowledgment payload for parity error and con-
gestion notification. The default value for parity error is ONACK and for congestion notification is
IMNACK. The payloads are 4-bits wide.

Invocation: (seSet AckPayl oad (Ul NT2 ui 2Devld, U NT2 ui 2ParityAck,
U NT2 ui 2CongAck)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Par it yAck Parity error acknowledgment payload. Default: ONACK.

ui 2CongAck Congestion notification acknowledgment payload. Default: MNACK.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetDeadGangAckPayload

Description: The @seSet DeadGangAckPayl oad function sets the acknowledgment payload to send when
an entire gang is dead. The payloads are 4-bits wide.

Invocation: (seSet DeadGangAckPayl oad (Ul NT2 ui 2Devl d, Ul NT2 ui 2AckPayl oad)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
ui 2AckPayl oad Gang dead acknowledgment payload.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetPhaseAligner

Description: The @seSet PhaseAl i gner function turns the phase aligner of the QSE device on or off. The
default setting is on (TRUE).

Invocation: (seSet PhaseAl i gner (U NT2 ui 2Devld, ON _OFF eFl ag)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
eFl ag Turns the phase aligner on or off.

TRUE Turns the phase aligner on.
FALSE Turnsthe phase aligner off.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR DEVI CE_| N WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetBpDly
Description: The QseSet BpDl y function can set the backpressure to either early backpressure or optimal
backpressure.

Invocation: seSetBpDly (U NT2 ui 2Devlid, BP_MODE eBpMbde)

Inputs: Argument Description
ui 2Devl d I dentifies a particular QSE device.
eBpMode Indicatesif the backpressureis set to early or optimal.

1 Backpressureis set to early.
0 Backpressureis set to optimal.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetCellStartOffset

Description:

Invocation:

Inputs:

Outputs:

Returns:

The seSet Cel | St art O f set function sets the window for clock cycles within which the
cells should start arriving. The default value is 4. The maximum value is 8 clock cycles.

seSetCel | Start O f sset (U NT2 ui 2Devlid, Ul NT2 ui 2d k)

Argument Description
ui 2Devl d Identifies a particular QSE device.
ui 2d k Indicates the clock cycle window size. The maximum value is 8. The

default valueis 4.
None.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetParityErrintMask

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QseSet Pari t yEr r I nt Mask function sets the parity interrupt mask bit for the port
specified.

seSet ParityErrint Mask (U NT2 ui 2Devld, Ul NT2 ui 2Port No,
BOOLEAN bSt at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Por t No Identifies the port number for which the parity interrupt mask is to be
Set.

bSt at us Mask bit that masks or unmasks the interrupt mask.

TRUE Masks the interrupt.
FALSE Unmaskstheinterrupt mask.

None.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_PORT_NO
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QseSetinPortEnable

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seSet | nPor t Enabl e function enables or disables the input port specified.

seSet I nPort Enabl e (U NT2 ui 2Devld, U NT2 ui 2Port No,
BOOLEAN bSt at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Por t No Indicates the port number to be enabled or disabled.
bSt at us Enables or disables the input port.

TRUE Enables the input port.
FALSE Disablestheinput port.

None.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_PORT_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetOutPortEnable

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QseSet Qut Por t Enabl e function enables or disables the output port specified.

(seSet Qut Port Enabl e (U NT2 ui 2Devld, Ul NT2 ui 2Port No,
BOOLEAN bSt at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Por t No Indicates the port number to be enabled or disabled.
bSt at us Enables or disables the output port.

TRUE Enables the output port.
FALSE Disablesthe output port.

None.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_PORT_NO
QSE_WRN_ALREADY_SAME_VALUE

PROPRIETARY AND CONFIDENTIAL TO PMC-SIERRA, INC., AND FOR ITS CUSTOMERS’ INTERNAL USE 34



Preliminary
User’s Manual

PMC-980876

j ~1
r r\ A ‘ PMC-Sierra, Inc. PM73488 QSE Driver

Issue 1 5 Gbit/s ATM Switch Fabric Element Driver

QseSetExtMcRAMParityint

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QGseSet Ext McRAMPar i t yl nt function enables or disables the parity interrupt for the
external multicast RAM.

eSet Ext MeRAMParitylnt (U NT2 ui 2Devl d, BOOLEAN bMbde)

Argument Description
ui 2Devl d Identifies a particular QSE device.
bMbde Enables or disables the parity interrupt for the external multicast RAM.

TRUE Enables the parity interrupt when a parity error occurs.
FALSE Disablesthe parity interrupt.

None.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N \\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetintrMask

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seSet | nt r Mask enables and disables all the interrupts on the QSE device, depending on
the interrupt mask that is passed.

eSet I ntrMask (U NT2 ui 2Devlid, BOOLEAN bMask)

Argument Description
ui 2Devl d I dentifies a particular QSE device.
bMask Enables or disables the interrupts.

1 Enablestheinterrupts.
0 Disablesthe interrupts.

Argument Description

TRUE Indicates the interrupt was set previoudly.
FALSE Indicates the interrupt was not set previoudly.
QSE_SUCCESS

QSE_ERR DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetShortTags

Description: The @seSet Shor t Tags function sets the tag rotation mode. When enabled, the QSE will rotate
only thefirst five nibbles of the eight nibbles available for the tag. If disabled, the QSE will use all
eight nibbles for tagging.

Invocation: (seSet Short Tags (Ul NT2 ui 2Devl d, BOOLEAN bMbde)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
bMode Enables or disables the tag rotation mode.

TRUE Enables the 5-nibbl e tag rotation mode.
FALSE Enablesthe 8-nibble tag rotation mode.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetExtMcRAMParityCheck

Description: The QGseSet Ext McRAMPar i t yCheck function enables or disables the multicast RAM parity
check bit in the extended chip mode register.

Invocation: seSet Ext MeRAMPar i t yCheck (Ul NT2 ui 2Devl d, BOOLEAN bMode)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
bMode Enables or disables the multicast RAM parity check bit in the extended

chip mode register.

TRUE Enables the multicast RAM parity check bit in the
extended chip mode register.

FALSE Disables the multicast RAM parity check bit in the
extended chip mode register.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR DEVI CE_|I N WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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Switch Management Functions

QseAddMCGrp

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @Gse AddMCGr p function adds multicast group mask into the RAM at the given index. When a
cell arrives with this index, the cell will be duplicated on all the ports where the multicast group
mask bits are high. The QSE device should be set in software reset mode when calling this func-
tion.

eAddMCGr p (U NT2 ui 2Devid, Ul NT4 ui 4l ndex, Ul NT4 ui4Gang,
BOOLEAN bAut ol ncr)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 41 ndex Index in the RAM into which the gang mode is written. Should be set to
-1 if bAut ol ncr isTRUE.

ui 4Gang Multicast group associated with the index (for example, gang 1, 2, or 4).

bAut ol ncr Indicatesif the index will be automatically incremented.

TRUE Theindex will be automatically incremented.

FALSE Theui 4Gang parameter will be set in the index pointed
to by ui 4i ndex.

None.

QSE_SUCCESS
QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

NOTE: Theindex (ui 41 ndex) should be initialized by setting bAut ol ncr to FALSE before it can be
used to automatically increment the index.

QseClearMCGrp

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seC ear MCGr p function clears the multicast group mask corresponding to the index from
the RAM. The QSE device should be set in software reset mode when calling this function.

eC earMCGp (U NT2 ui 2Devld, U NT4 ui 41 ndex)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 41 ndex Identifies the index of the multicast group in the RAM to be del eted.
None.

QSE_SUCCESS

QSE_ERR DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_I NDEX
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QseSetFairness

Description:
Invocation:
Inputs: Argument
ui 2Devl d
ui 2Fai r ness
Outputs: None.
Returns: QSE_SUCCESS
QseSetBufferResv
Description:
Invocation:
Inputs: Argument
ui 2Devl d
eBuf Resv
Outputs: None.
Returns: QSE_SUCCESS

The @seSet Fai r ness function sets the fairness given to unicast cells over multicast cellsthat is
used by the arbiter in the QSE device when there is conflict for ports among unicast and multicast
cells with the same priority.

(seSet Fai rness (U NT2 ui 2Devid, Ul NT2 ui 2Fai r ness)

Description
Identifies a particular QSE device.

Indicates the weight that will be used to give preference for unicast cells
over multicast cells.

QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

The seSet Buf f er Resv function can reserve the internal buffer usage for different priority
multicast cellsto any of the four settings (listed below) for 32 ports.

seSet Buf ferResv (Ul NT2 ui 2Devl d, BUFFER_MODE eBuf Resv)

Description
I dentifies a particular QSE device.
Indicates the buffer reservation setting, which is one of the following:
MODE1:
» Four buffers are reserved for high priority cells.
» Four buffers are reserved for high or medium priority cells.
 All other buffers can be used by any cell.
MODE2:
« Four buffers are reserved for high priority cells.
 All other buffers can be used by any cell.
MODES:
 Eight buffers are reserved for high or medium priority cells.
 All other buffers can be used by any cell.
MODEA4
 All buffers can be used by any cell.

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetUCDropMode

Description: The seSet UCDr opMode function alows the higher layer software to set the QSE device to
either drop all unicast cells or send ONACK back, if aggregate ports are off or dead. The default
valueis ONACK all dropped unicast cells.

Invocation: (seSet UCDr opMbde (Ul NT2 ui 2Devl d, BOOLEAN bFl ag)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
bFI ag Sets the unicast drop mode of the switch.

TRUE The device drops unicast cells.
FALSE Thedevice sends ONACK if ports are not functional.

Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseSetMaxPendingCells

Description: The @GseSet MaxPendi ngCel | s function sets the maximum number of pending cellsin a port.
There can be a maximum of either three or four pending cells.

Invocation: seSet MaxPendi ngCel I's (U NT2 ui 2Devld, MAX CELL_ MODE eMaxMbde)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
eMaxMbde Indicates the maximum cells that can be pending. It can take either three

or four cells at the maximum.
Outputs: None.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_|I N VW\RONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetMCAggrMode
Description: The QseSet MCAggr Mode function sets the aggregate mode for multicast traffic. The consecutive
eAggr | n and eAggr Qut output ports are considered a single input and output by the switch.
Invocation: (seSet MCAggr Mbde (Ul NT2 ui 2Devld, AGGR_ I N MODE eAggrln,
AGGR_QUT_MODE eAggr Qut)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
eAggrin Number of consecutive ports to be treated as a single input.
eAggr Qut Number of consecutive ports to be treated as a single output.
Outputs: None.
Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_I N_VW\RONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
QseSetUCAggrMode
Description: The @seSet UCAggr Mode function sets the aggregate mode for unicast traffic. The consecutive
eAggr Qut output ports are considered a single output by the switch.
Invocation: (seSet UCAggr Mbde (Ul NT2 ui 2Devlid, AGGR _OQUT_MODE eAggrQut)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
eAggr Qut Number of consecutive ports to be treated as a single output.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseSetMgiMsb

Description: The QGseSet Myi Msb function sets the Most Significant Bit (M SB) of the multicast group index
tolorO.

Invocation: seSet Mgi Msb (Ul NT2 ui 2Devld, Ul NT2 ui 2Msbl ndex)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Msbl ndex I dentifes the MSB of the multicast group index.
Outputs: None.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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Status and Statistics Functions

QseGetDeadGangAckPayload

Description: The @seGet DeadGangAckPayl oad function retrieves the acknowledgment payload that is
sent when the entire gang of ports are dead.

Invocation: (seCet DeadGangAckPayl oad (U NT2 ui 2Devlid, Ul NT2 *pui 2AckPayl oad)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description

pui 2AckPayl oad Gang dead acknowledgment payload.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_ WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE

QseGetInPortEnable

Description: The seCet | nPor t Enabl e function is used to read the input port enable register. Each of the
32 hits corresponds to the input port number specified by the bit position.

Invocation: seCet I nPort Enabl e (U NT2 ui 2Devld, U NT2 ui 2Port No,
U NT4 *pui 4St at us)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Por t No | dentifies the port number in the switch.
Outputs: Argument Description

pui 4St at us Returns the status of all the ports.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_WRN_ALREADY_SAME_VALUE
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QseGetOutPortEnable

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seGet Qut Por t Enabl e function is used to read the output port enable register. Each of

the 32 bits corresponds to the output port number given by the bit position.

(seCet Qut Port Enabl e (U NT2 ui 2Devld, Ul NT2 ui 2Port No,

U NT4 *pui 4St at us)

Argument Description

ucbDevl d Identifies a particular QSE device.

ui 2Por t No I dentifies the port number in the switch.
Argument Description

pui 4St at us Returns the status of the output port.
QSE_SUCCESS

QSE_ERR _DEVI CE_I N_W\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetParityErrPresent

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seCet Pari t yErr Present function returns the parity error status on all the input ports

in the last cell time.

seCet ParityErrPresent (U NT2 ui2Devlid, U NT4 *pui4St at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.
Argument Description

pui 4St at us Returns the parity error status of all the ports.
QSE_SUCCESS

QSE_ERR DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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QseGetIinMarkedCellCount

Description: The QseCet | nMar kedCel | Count function returns the number of tagged cells that went
through the specified input port.

Invocation: seCet | nMar kedCel | Count (Ul NT2 ui 2Devld, U NT2 ui 2Port No,
U NT4 *pui 4Count)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Port No | dentifies the port number in the QSE device.
Outputs: Argument Description

pui 4Count Returns the number of tagged cells.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_WRONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetOutMarkedCellCount

Description: The seGet Qut Mar kedCel | Count function returns the number of tagged cells that went
through the specified output port.

Invocation: seCet Qut Mar kedCel | Count (U NT2 ui 2Devld, Ul NT2 ui 2Port No,
U NT4 *pui 4Count)

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Port No | dentifies the port number in the QSE device.
Outputs: Argument Description

pui 4Count Returns the number of tagged cells.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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QseGetBpAckFail
Description: The @seCGet BpAckFai | function returns TRUE if there a backpressure acknowledgment failure
in the port specified during the last cell time.
Invocation: (seCet BpAckFai | (Ul NT2 ui 2Devl d, Ul NT2 ui 2Port No,
BOOLEAN * pbSt at us)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
ui 2Port No | dentifies the port number in the QSE device.
Outputs: Argument Description
pbSt at us Returns the status of the port number identified.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_WRONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetBpRemoteAckFailPresent

Description:

Invocation:

Inputs:

Outputs:

Returns:

The GseGet BpRenot eAckFai | Present function returns the backpressure remote fail error
status of the port specified since the last cell time.

(seCet BpRenot eAckFai | Present (Ul NT2 ui 2Devld, Ul NT2 ui 2Port No,
U NT4 *pui 4St at us)

Argument Description

ui 2Devl d I dentifies a particular QSE device.

ui 2Port No Port number for which the status returned.

Argument Description

pui 4St at us Returns the remote failure status of the port specified since the last cell
time.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N_W\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_PORT_NO
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QseGetParityErrLatch

Description: The Q@seCet Pari t yErr Lat ch function returns the parity error status on al the input ports
since the last call to this function.

Invocation: seCet ParityErrLatch (U NT2 ui 2Devld, U NT4 *pui 4St at us)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pui 4St at us Returns the status of all the ports. The bit position corresponds to the

port number in the QSE device.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO

QseGetRowCol

Description: The Q@seGet RowCol function gets the row and column number of the switch in the switch fabric.

Invocation: eCet RowCol (Ul NT2 ui 2Devl d, U NT2 *pui 2Row, Ul NT4 *pui 2Col )

Inputs: Argument Description

ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description

pui 2RowNum Returns the row number of this switch.

pui 2Col Num Returns the column number of this switch.
Returns: QSE_SUCCESS

QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR _DEVI CE_I N_WRONG_STATE
QSE_ERR_| NVALI D_ROW NUM
QSE_ERR_| NVALI D_COL_NUM
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QseGetFairness

Description: The QseGet Fai r ness function gets the fairness weight given for unicast cells over multicast
cells by the arbiter.

Invocation: (seSet Fai rness (U NT2 ui 2Devid, Ul NT2* pui 2Fai r ness)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pui 2Fai r ness Indicates the weight being used to give preference for unicast cells over

multicast cells.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_ WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO

QseGetBufferResv

Description: The QseGet Buf f er Resv function retrieves the buffer reservation setting for the switch speci-
fied.

Invocation: seCet Buf ferResv (U NT2 ui 2Devld, BUFFER _MODE *peBuf Resv)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
peBuf Resv Indicates the buffer reservation setting. Refer to “QseSetBufferResv” on

page 38 for the possible buffer reservation settings.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
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QseGetCellStartOffset

Description: The GseGet Cel | Start O f set function retrieves the window for clock cycles within which
the cells should start arriving.
Invocation: eCetCel |l Start O f sset (U NT2 ui 2Devlid, U NT2 *pui 2d k)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pui 2d k Indicates the clock window size. The maximum value is eight clock
cycles.
Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_I N_VW\RONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
QseGetUCAggrMode
Description: The QseGet UCAggr Mode function retrieves the aggregate mode for unicast traffic. The consecu-
tive peAggr Qut output ports are considered a single output by the switch.
Invocation: seCet UCAggr Mbde (Ul NT2 ui 2Devl d, AGGR_OUT_MODE * peAggr Qut)
Inputs: Argument Description
ui 2Devl d I dentifies a particular QSE device.
Outputs: Argument Description
peAggr Qut The number of consecutive portsto be treated as a single output.
Returns: QSE_SUCCESS

QSE_ERR DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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QseGetAckPayload

Description: The QseGet AckPayl oad function retrieves the acknowledgment payload sent when there is a
parity error and congestion notification.

Invocation: seCet AckPayl oad (Ul NT2 ui 2Devld, U NT2 *pui 2ParityAck,
U NT2 *pui 2CongAck)

Inputs: Argument Description

ui 2Devhl d Identifies a particular QSE device.
Outputs: Argument Description

pui 2Pari t yAck Parity error acknowledgment payload.

pui 2CongAck Congestion notification acknowledgment payload.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetUCDropMode

Description: The QseGet UCDr opMode function retrieves the unicast drop mode parameters from the switch.

Invocation: (seSet UCDr opMbde (Ul NT2 ui 2Devl d, BOOLEAN *pbMode)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pbMbde Indicates the unicast drop mode of the switch.

TRUE The device drops unicast cells.
FALSE The device sends ONACK.

Returns: QSE_SUCCESS
QSE_ERR DEVI CE_| N_ WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
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QseGetParityErrintMask

Description:

Invocation:

Inputs:

Outputs:

Returns:

TheQseGet Pari t yErr | nt Mask function retrieves the parity error interrupt mask for the input
port specified.

seCet ParityErrint Mask (U NT2 ui 2Devlid, Ul NT2 ui 2Port No,
BOOLEAN *bSt at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Port No Port number for which to obtain the interrupt mask.
Argument Description

pbSt at us Enables or disables the parity error interrupt.

TRUE Enables the parity interrupt.
FALSE Disablesthe parity interrupt.

QSE_SUCCESS
QSE_ERR DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetPhaseAligner

Description:
Invocation:

Inputs:

Outputs:

Returns:

The @seGet PhaseAl i gner function retrieves the status of the phase aligner of the switch.

(seCet PhaseAl i gner (U NT2 ui 2Devld, ON OFF* peFl ag)

Argument Description

ui 2Devl d Identifies a particular QSE device.
Argument Description

peFl ag Indicatesif the phase aligner is on or off.

TRUE Indicates the phase aligner is on.
FALSE Indicatesthe phase aligner is off.

QSE_SUCCESS
QSE_ERR DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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QseGetBpDly

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QseCet BpDl y function sets the backpressure to either early backpressure or optimal back-

pressure.

seCetBpD 'y (U NT2 ui 2Devlid, BP_MODE* peBpMode)

Argument Description

ui 2Devl d Identifies a particular QSE device.

Argument Description

peBpMbde Indicates early or optimal backpressure setting.
QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetIntrMask

Description:
Invocation:

Inputs:

Outputs:

Returns:

The @seGet | nt r Mask retrieves the status of the interrupt mask.

eCetIntrMask (U NT2 ui 2Devlid, BOOLEAN* pbFl ag)

Argument Description
ui 2Devl d Identifies a particular QSE device.
Argument Description
pbMask Enables or disables the interrupts.

1 Enablestheinterrupts.
0 Disablestheinterrupts.

QSE_SUCCESS
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR _DEVI CE_I N \RONG_STATE
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QseGetMCAggrMode

Description: The QGseSet MCAggr Mbde function retrieves the aggregate mode for multicast traffic.

Invocation: seCet MCAggr Mode (Ul NT2 ui 2Devlid, AGGR_ I N MODE* peAggrln,
AGGR_OUT_MODE* peAggr Qut)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
peAggrin Indicates the number of consecutive ports treated as a single input.
peAggr Qut Indicates the number of consecutive ports treated as a single output.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetMaxPendingCells

Description: The GseGet MaxPendi ngCel | s function retrieves the maximum pending cellsin a port.

Invocation: seCet MaxPendi ngCel |'s (U NT2 ui 2Devlid, MAX CELL_ MODE* peMaxMbde)

Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
peMaxMode The maximum cells that can be pending. There can be a maximum of

either three or four cells.

Returns: QSE_SUCCESS
QSE_ERR _DEVI CE_| N_WRONG_STATE
QSE_ERR | NVALI D_DEVI CE_NO
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QseGetBpRemoteFailLatch

Description: The QseGet BpRenot eFai | Lat ch function returnsthe error status on al the input ports since
thelast cal of thisfunction.

Invocation: seCet BpRenot eFai | Latch (Ul NT2 ui 2Devld, Ul NT4 *pui 4St at us)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pui 4St at us Returns the backpressure remote fail status of the all the ports since the
last call.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetBpAckFailLatch

Description: The QseGet BpAckFai | Lat ch function returns the error status on all the input ports since the

last read of this function.
Invocation: seCet BpAckFai | Latch (Ul NT2 ui 2Devl d, Ul NT4 *pui 4St at us)
Inputs: Argument Description
ui 2Devl d Identifies a particular QSE device.
Outputs: Argument Description
pui 4St at us Returns the backpressure remote fail status of all the ports since the last
call.
Returns: QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
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QseGetInPortFailLatch

Description:

Invocation:

Inputs:

Outputs:

Returns:

The QseCet | nPor t Fai | Lat ch function returnsthe error status on all theinput ports sincethe
last call of thisfunction.

seCetlnPortFail Latch (U NT2 ui 2Devl d, Ul NT4 *pui 4St at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

Argument Description

pui 4St at us Returns the input status failure status of the all the ports since the last
call.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N_\\RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO

QseGetInPortFailPresent

Description:

Invocation:

Inputs:

Outputs:

Returns:

The @seGet | nPor t Fai | Lat ch function returns the error status of the port specified since the
last cell time.

seCetInPortFail Present (U NT2 ui2Devld, U NT2 ui 2Port No,
U NT4 *pui 4St at us)

Argument Description

ui 2Devl d Identifies a particular QSE device.

ui 2Port No Port number for which the status was returned.

Argument Description

pui 4St at us Returns the input failure status of the port specified since the last cell
time.

QSE_SUCCESS

QSE_ERR _DEVI CE_I N \RONG_STATE
QSE_ERR_| NVALI D_DEVI CE_NO
QSE_ERR_| NVALI D_PORT_NO
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Appendix A
Error Codes

Table 8 lists the error codes used by the QSE Driver. These error codes are declared in the gsedef.h file.
Table 8. QSE Driver Error Codes

Error Code Description

(QSE_ERR _ADDR ALI AS TEST Indicates aword during amemory alias test was read back incorrectly. The
memory test failed.

QSE_ERR _DEVI CE_ABSENT Indicates the QSE device cannot be detected.

QSE_ERR DEVI CE_I N WRONG_STATE Indicates the QSE device cannot execute the next state machine transaction.
The QSE deviceisin anincorrect state.

QSE_ERR _EXTERNAL RAM Indicates an external RAM error.

QSE_ERR | NVALI D_COL_NUM Indicates the column number specified for the QSE deviceisinvalid.

QSE_ERR | NVALI D_DEVI CE_NO Indicates the QSE Driver is not compatible with the QSE device’s revision
number.

QSE_ERR | NVALI D_I NI T_VECTOR Indicates the initialization vector validation failed.

QSE_ERR | NVALI D_| NDEX Indicates the number of multicast connections allowed is exceeded.

QSE_ERR | NVALI D_ROW NUM Indicates the row number specified for the QSE device is invalid.

QSE_ERR _MEMORY_ALLOC FAI L Indicates the memory allocation functial ( oc) failed. Sufficient memory
is not available for the requested function.

QSE_ERR_MEM PATTERN _TEST1 Indicates a word during a memory test with the sequence: write, write,
write..., read, read, read... was read back incorrectly. The memory test failed.

QSE_ERR_MEM PATTERN_TEST2 Indicates a word during a memory test with the sequence: write, read, write,
read... was read back incorrectly. The memory test failed.

(QSE_ERR READBACK REG TEST Indicates the register values of the device have been read and compared with
the initialization vector. The two values are not the same.

QSE_ERR_SCRATCHPAD_FAI L Indicates the scratchpad memory has errors.

QSE_ERR SELF TEST PREP_FAI L Indicates the self-test failed.

QSE_WRN_ALREADY_SAME_VALUE Indicates that an attempt is being made to set the device to the same state as
before.
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