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Introduction

The IEEE* 1588 standard defines a precision clock synchronization protocol for
Networked Measurement and Control Systems. It provides a kind of correction
mechanism by implementing several message exchange timing information to
synchronize the individual clocks of the multiple systems.

The Intel® IXP43X Product Line of Network Processors provides hardware assist block
to achieve this purpose. The hardware assist block is called “Time Synchronization
Hardware Assist” (TSYNC). Refer to the Intel® IXP43X Product Line of Network
Processors Developer’s Manual for detailed information.

Purpose

The intention of this application note is to guide you on the changes needed in the
Intel® IXP400 Software to enable Time Synchronization Hardware Assist block on the
IXP43X product line. In IXP400 software, this access layer module is called “Time Sync
Access Layer” or “timeSyncAcc”.

The 1XP400 software Time Sync Access Layer is already being used to enable TSYNC
block on the Intel® 1XP46X Product Line; this application note will guide you on how to
enable the TSYNC block for the Intel® IXP43X Product Line of Network Processors.

This document is targeted for Intel® IXP400 Software v2.4 and above only as the
Intel® IXP400 Software v2.4 and above alone support Intel® IXP43X Product Line of
Network Processors.

Intended Audience

The intended audience for this application note are those who have fundamental
knowledge of Intel® IXP400 Software, IXP43X product line, and would like to enable
the TSYNC hardware block on the IXP43X product line.

Acronyms
Acronym Description
TSYNC Time Synchronization Hardware Assist

Related Documents

Document Title Document
Number
Intel® 1XP43X Product Line of Network Processors Developer’s Manual 316843
Intel® 1XP400 Software Programmer’s Guide v2.4 252539
Intel® IXP400 Software Programmer’s Guide v3.0 252539
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2.0 Brief Introduction of Time Sync Access Layer

The Time Sync Access Layer that is used to enable the TSYNC comprises the following
two software components:

Software component Folder
TSYNC access layer software /ixp400_xscale_sw/src/timeSyncAcc
TSYNC software codelet (sample application code) /ixp400_xscale_sw/src/codelets/timeSyncAcc
Note: Software codelet is just a sample application code; the implementation may not

achieve your requirement, and is not meant for production. You are required to rewrite
your own application software.

2.1 Enabling TSYNC via Time Sync Access Layer

To enable the IXP43X product line via IXP400 software, you should modify the following
software areas:

= Makefile
* timeSyncAcc
* timeSyncAcc codelet

2.2 Modifications in the Intel® I1XP400 Software

You need to modify the following on the Intel® 1XP400 Software v2.4 and above to
enable TSYNC.

Note: The Blue text below denotes the additional code that must be added.

2.2.1 Modification on Makefile

Modification of Makefile is required to enable build of timeSyncAcc access layer
component and codelet:

1. File: Z/ixp400_xscale_sw/Makefile_ixp43X

Modification:
a. Locate label “BI_ENDIAN_COMPONENTS” and change accordingly as below:

‘ BI_ENDIAN_COMPONENTS := atmdAcc atmm atmsch timeSyncAcc npeMh npeDI ..... ‘

b. Locate label “BI_ENDIAN_CODELETS_COMPONENTS” and change accordingly
as below:

‘ BI_ENDIAN_CODELETS_COMPONENTS := hssAcc ethAcc atm timeSyncAcc |

2.2.2 Modification on Time Sync Access Layer Component

Modification of the access layer is required to enable Time Sync Access Layer for the
IXP43X product line:
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1. File: Zixp400_xscale_sw/src/include/IxTimeSyncAcc.h

Modification:
a. Locate label “#if defined (__ixp46X)” in IxTimeSyncAcc.h, and change
accordingly as below:

#if defined (__ixp46X) || defined (__ixp43X)

2. File:/ixp400_xscale_sw/src/timeSyncAcc/ IxTimeSyncAcc.c

Modification:
a. Locate label “#if defined (__ixp46X)” in IXTimeSyncAcc.c, and change
accordingly as below:

#if defined (__ixp46X) || defined (__ixp43X)

b. Locate function ixTimeSyncAcclnitCheck, add read device APl of IXP43X product
line as shown below:

/* Check for IXP46X and IXP43X device */
if((IX_FEATURE_CTRL_DEVICE_TYPE_IXP46X != ixFeatureCtrIDeviceRead()) &&
(IX_FEATURE_CTRL_DEVICE_TYPE_IXP43X != ixFeatureCtrIDeviceRead()))

{

3. File:/ixp400_xscale_sw/src/timeSyncAccSymbols.c

a. Locate label “#if defined (__ixp46X)” in IXTimeSyncAccSymbols.c, change it as
shown below:

‘ #if defined (__ixp46X) || defined (__ixp43X)

2.2.3 Modification on Time Sync Codelet
To enable timeSyncAcc codelet for the 1XP43X product line, you need to make many
changes in the timeSyncAcc codelet. Follow the instructions below:

1. File:/ixp400_xscale_sw/src/codelets/timeSyncAcc/
IXTimeSyncAccCodelet.c

Modification:
a. Locate the label “#if defined (__ixp46X)” in IXTimeSyncAccCodelet.c, change it
as shown below:

#if defined (__ixp46X) || defined (__ixp43X)

Enabling Time Synchronization (IEEE1588) Hardware on Intel® IXP43X Product Line of Network Processors
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b. Locate the function - ixTimeSyncAccCodeletMain and make the following
changes to this function:

/* configure all Time Sync channels */

for (tsChannel = IX_TIMESYNCACC_NPE_A_1588PTP_PORT;
tsChannel < IX_TIMESYNCACC_CODELET_MAX_TS_CHANNELS;
tsChannel++)

{

#ifdef __ixp43X

if(tsChannel == IX_TIMESYNCACC_NPE_B_1588PTP_PORT)

{

continue;

¥
#endif

/* get channel operating mode from the configuration table */
tsChannelMode = ixTimeSyncAccCodeletConfigPtr->tsChannelMode[tsChannel];

c. Locate the function - ixTimeSyncAccCodeletEthlnit and make the following
changes to this function:

/* check if the device is IXP46X or IXP43X */

if ((IX_FEATURE_CTRL_DEVICE_TYPE_IXP46X != ixFeatureCtrIDeviceRead ()) &&
(IX_FEATURE_CTRL_DEVICE_TYPE_IXP43X != ixFeatureCtrIDeviceRead ()))

{

ixOsalLog (IX_OSAL_LOG_LVL_ERROR, IX_OSAL_LOG_DEV_STDERR,
"ixTimeSyncAccCodeletEthlnit: this device is not IXP46X\n",

0,0,0,0,0,0);
return IX_FAIL;
¥

/* check if all NPEs are enabled */

for (channel = 0, npe = IX_FEATURECTRL_NPEA; npe <= IX_FEATURECTRL_NPEC; npe++,
channel++)

{
#ifdef __ixp43X
if(npe == IX_FEATURECTRL_NPEB)
{
continue;
¥
#endif
if (IX_FEATURE_CTRL_COMPONENT_ENABLED != ixFeatureCtriComponentCheck (npe))

ixTimeSyncAccCodeletUninitFuncMap[IX_TIMESYNCACC_CODELET_NPE_A].initialized = TRUE;
ixTimeSyncAccCodeletUninitFuncMap[IX_TIMESYNCACC_CODELET_NPE_DL].initialized = TRUE;

#ifdef __ixp46X

/* download NPE B's image with basic Ethernet Rx/Tx and activate NPE B */

if (IX_SUCCESS != ixNpeDINpelnitAndStart (IX_NPEDL_NPEIMAGE_NPEB_ETH))
{

ixOsalLog (IX_OSAL_LOG_LVL_ERROR, IX_OSAL_LOG_DEV_STDERR,
"ixTimeSyncAccCodeletEthInit: failed to initialize and start NPE B\n",

0,0,0,0,0, 0);

return IX_FAIL;
3
ixTimeSyncAccCodeletUninitFuncMap[IX_TIMESYNCACC_CODELET_NPE_B].initialized = TRUE;
#endif

/* download NPE C's image with basic Ethernet Rx/Tx and activate NPE C */
if (IX_SUCCESS != ixNpeDINpelnitAndStart (IX_NPEDL_NPEIMAGE_NPEC_ETH))
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d.

e.

/* initialize all ethernet ports */
for (portld = IX_ETH_PORT_1; portld <= IX_ETH_PORT_3; portld++)
{
#ifdef __ixp43X

if(portld == IX_ETH_PORT_1)

{

continue;

¥
#endif

if (IX_ETH_ACC_SUCCESS != ixEthAccPortInit (portld))

Locate the function - ixTimeSyncAccCodeletPortDisable and make the following

changes to this function:

for (portld = IX_ETH_PORT_1; portld <= IX_ETH_PORT_3; portld++)
{
#ifdef __ixp43X
if(portld == IX_ETH_PORT_1)
{
continue;

b
#endif

status = ixEthAccPortDisable (portld);

Locate the function - ixTimeSyncAccCodeletMbufsFree and make the following
changes to this function:

/* free mBufs */
for (count = 0; count < IX_TIMESYNCACC_CODELET_MAX_TS_CHANNELS; count++)
{
#ifdef __ixp43X
if(count == IX_TIMESYNCACC_NPE_B_1588PTP_PORT)
{
continue;

¥
#endif

mBufPtr = ixTimeSyncAccCodeletGlobalMBuf[count];

Locate the function - ixTimeSyncAccCodeletPTPMsgTransmit and make the
following changes to this function:

for (tsChannel = IX_TIMESYNCACC_NPE_A_1588PTP_PORT;
tsChannel < IX_TIMESYNCACC_CODELET_MAX_TS_CHANNELS;
tsChannel++)
{
#ifdef __ixp43X

if(tsChannel == IX_TIMESYNCACC_NPE_B_1588PTP_PORT)

{

continue;

¥
#endif

portld = ixTimeSyncAccCodeletPortldList[tsChannel];
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/* sleep and wait for interval time to elapse before transmitting next PTP message */
ixOsalSleep (IX_TIMESYNCACC_CODELET_PTP_MSG_XMIT_INTERVAL);

for (portld = IX_ETH_PORT_1; portld <= IX_ETH_PORT_3; portld++)
{
#ifdef ___ixp43X
if(portld == IX_ETH_PORT_1)
{
continue;

h
#endif

if (IX_SUCCESS != ixOsalSemaphoreWait (&ixTimeSyncAccCodeletSemld,
IX_TIMESYNCACC_CODELET_PTP_MSG_XMIT_INTERVAL))

{

g. Locate the function - ixTimeSyncAccCodeletPTPMsgCheck and make the
following changes to this function:

for (channel = IX_TIMESYNCACC_NPE_A_1588PTP_PORT;
channel < IX_TIMESYNCACC_CODELET_MAX_TS_CHANNELS;
channel++)
{
#ifdef ___ixp43X

if(channel == IX_TIMESYNCACC_NPE_B_1588PTP_PORT)

{

continue;

h
#endif

/* initialize ptpMsgData buffer */

ixOsalMemSet ((void *)&ptpMsgData, Oxff, sizeof (IxTimeSyncAccPtpMsgData));

2. File:\ixp400_xscale_sw\src\codelets\timeSyncAcc\IxTimeSyncAccCodelet.
h

h. Locate the label “#if defined (__ixp46X)” in IxTimeSyncAccCodelet.h and
change accordingly as shown below:

#if defined (__ixp46X) || defined (__ixp43X)

8§88
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