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Abstract

This document describes how to customize ARM Linux and the IXA SDK for an I XP1200 based system. It provides
specific details on how to build and configure the linux kernel, the ramdisk, and how to make board specific
modifications to the IXP1200 linux port and the IXA SDK.

The IXA SDK has been designed such that it obtains hardware parameters at run-time from the linux kernel and
auto-configures itself. This means that most components of the SDK don’t need to be recompiled just to run on a
different 1XP1200 board. This document explains how that is accomplished and what the limitations of the current

implementation are.

The document istargeted at devel opers attempting to customize the IXA SDK for their specific hardware.
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1. Introduction

1.1 Purpose

This document describes how to customize the XA SDK for a specific hardware configuration.

1.2 Scope

This document describes
The current configuration of the linux kernel for the IXM 1200 board.
How to build and change the configuration of the linux kernel
The current configuration of the ramdisk for the I XM 1200 board
How to build and change the configuration of the ramdisk
The current configuration of IXA SDK components

How to change the configuration of the various IXA SDK components.

1.3 Reference Documents

Document Name Revision Doc Number
[SRM] I XP1200 Network Processor Software Reference Manual 6/2001 278306-007
[PRM] I XP1200 Network Processor Programmer’ s Reference 6/2001 278304-008
[HRM] I XP1200 Network Processor Hardware Reference Manual 6/2001 278303-007
-5-
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2.

Building and Configuring the Linux Kernel

This section describes how to build and configure the linux kernel for the IXP1200. It also describes the current
configuration of the linux kernel for the XM 1200 system.

2.1

Building the ARM Linux kernel

To build the linux kernel on an x86 linux host

2.2

If it does not already exist, create the directory/ t f t pboot .

cd to $1 XROOT/ execut i ve directory, where $1 XROOT is/ opt / i xasdk. Copy the kernel sourcefile
i nux.src.tgz from CD number 2.

cd /opt/ixasdk/ executive

cp /cdrom |linux.src.tgz .

Unpack the kernel sourcefile:
tar —xvzpf linux.src.tgz

Change to the directory with the linux kernel source:
cd /opt/ixasdk/ executive/linux

Create aconfiguration file:

make config.

From the displayed list of configuration options, choose the functionality appropriate to your environment.
If you wish to select the default configuration shipped with IXA 2.0, either hit return on all optionsor,
instead, typemake confi g < default.confi g tocreateaconfigurationfile. confi g inthe same

directory.

Resolve dependenciesin the configuration file:
make dep

Compile the kernel to create a self extracting binary file calledzl mage:

make zl mage

zI mage can be downloaded to the IXP1200. The binary is created in

/opt/ixasdk/ executive/linux/arch/armn kernel /boot/conpressed and copied by the
makefile into the directory / t f t pboot . From this directory, the kernel zI mage may be downloaded via
t f t p tothe I XP1200 target (refer [IXPLINUXHOWTOQ]).

Current configuration of the linux kernel

As described earlier, the linux kernel can be configured during the build process using make confi g. For every
configuration option, the makefile defines a pre-processor macro. For e.g. for the configuration option
CONFIG_ARCH_IXP1200, the makefile defines a macro CONFIG_ARCH_IXP1200. The source can thus use
#ifdef CONFIG_ARCH_IXP1200 and conditionally compile the source code for the kernel. This scheme is used
with all the options to turn off/on various featuresin the kernel.
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Below we list some of the important configuration options selected for the | XP1200 port.

Configuration option

Description

CONFIG_ARCH_IXP1200

The ARM linux port supports avariety of ARM CPU’s including
SA110, SA 1100, ARMY etc. This option selects the | XP1200
architecture

CONFIG_NWFPE

Turns on floating point emulation. This is required because a humber
of ramdisk utilities including the shell (bash) have some floating point
code. The ARM has no floating point support in hardware and hence
the need for software emulation.

CONFIG_SPECTACLE_ISLAND

Indicates that the IXM 1200 board is being used. The list of boards can
be changed by editingconfi g. i nin
executivel/linux/arch/arn kernel

CONHG_ALIGNMENT_TRAP

Turns on the kernel mode alignment handler.

CONFIG_MODULES

Turns on module support in the kernel

CONFIG_NET

Configures the networking support in the kernel

CONFIG_SYSVIPC

Includes System V |PC support

CONFIG_BLK_DEV_RAM

Includes block device support for the ramdisk

CONFIG_DEV_INITRD

Includes aramdisk as part of theinitial bootup

CONFIG_SERIAL_IXP1200_CONSOLE

Includes serial ixp1200 consol e device support

CONFIG_SERIAL_IXP1200

Includes serial driver for the ixp1200

CONFIG_INET

Configures INET type socket support

CONFIG_NET_ETHERNET

Configures Ethernet support

CONFIG_NET_PCI

Configures Networking PCI device support

CONFIG_EEPRO100

Includes eepro100 driver support

CONFIG_EXT2_FS

Includes EXT2 file system support

CONFIG_NFS_FS

Includes NFS support

Intel Confidential
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3.

Building and configuring the ramdisk

This section describes how to build and configure the ramdisk for the IXP1200. It also describes the current
configuration of the ramdisk shipped with XA SDK 2.0.

3.1

Building the ramdisk

To build the ramdisk on an x86 linux host

3.2

If it does not already exist, create the directory/ t f t pboot .

cd to $1 XROOT/ execut i ve directory, where $1 XROOT is/ opt / i xasdk. Copy the ramdisk source
fileutils.src.tgz from CD number 2.

cd /opt/ixasdk/ executive

cp /cdromutils.src.tgz .

Unpack the ramdisk sourcefile:
tar —xvzpf utils.src.tgz

To build the ramdisk, one needs to be logged in asroot, so login as root.

The source for the command line utilities that go into the ramdisk are located in
/opt/ixasdk/ executive/utils.Changedirectory:
cd /opt/ixasdk/ executive/utils/randi sk

Type make. This makes all the utilities and creates a compressed ramdisk — randi sk_i ng. gz. It
also copies it into the directory / t f t pboot from which it can be downloaded via t f t p to the IXP1200
target.

Current configuration of the ramdisk

The ramdisk consists of the following directories at the top level

/ dev Contains various devices created using mknod
/etc Containsvarious startup scripts
[ var Contains various temporary directories
[ usr User level directory
/1ib Contains various shared libraries (.so)
/sbin Contains system binaries
/bin Contain user binaries
/ root Root user’ s home directory
/rd Temporary directory created by initial ramdisk
/tnp Temporary directory for system utilities
/I nfs Mount point for nfs
/ mt Generic mount point
-8-
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/ hore Home directory for non root users

/ proc proc directory

The ramdisk includes a set of utilities called busybox and tinylogin. These utilities provide a number of popular unix
shells commands for linux. Also included are a shell (bash), gdbserver, various networking utilities such ftp, telnetd
etc. The source for theseislocatedin/ opt / i xasdk/ executive/utils/.

3.3 Adding a utility to the ramdisk

To add a utility to the ramdisk, download the source and put it into / opt / i xasdk/ executi ve/util s/.Then

compile the utility and test it on the target. Once it is verified as working, add it to the ramdisk build. To do this add
it to the mkramdisk script under / opt / i xasdk/ executive/ util s/ ranmdi sk.
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4. Customizing Linux for specific hardware

This section describes how to customize the | XP1200 linux port for specific hardware.

4.1 Adding a new board

To add anew board to the supported configurations,

Modify thefile config.inunder / opt / i xasdk/ executi ve/ |l i nux/ ar ch/ ar m Currently two
board configurations are supported: CONFIG_SPECTACLE_ISLAND (I1XM1200) and
CONFIG_EVAL_BOARD. Add your board configuration to thisfile.

Modify boar d. h under/ opt /i xasdk/ executive/linux/incl ude/asn arch. Add board
specific information to thisfile. The next section describes thisisin more detail.

4.2 Modifying the setup files

This section describes the important files that need to be modified for a specific board.

/ opt /i xasdk/ executive/linux/asniarch/ hardware. h. This file contains the virtua
memory map for the IXP1200 board. Most of the constants defined in this file do not change from board to
board. So unless the user wants to change the virtual memory mapping for a specific reason, it is not

necessary to modify thisfile.

/opt/ixasdk/ executive/linux/asm arch/ixpl200eb. h. This file contains the physical
memory map for the IXP1200 board. Most of these constants do not change from board to board.

/ opt /i xasdk/ executive/linux/include/asm arch/board. h. This file contains board

specific information. The following constants are important

Macro

Description and example

IX_BOARD_NAME

Name of the board, eg
"SPECTACLE_ISLAND"

NUMBER_OF _IX_DEVICES

Number of devices on the IXBUS. For
the 1XM1200 this is 3 (2 100 Bit
MAC’'sand 1 gigabit MAC)

DEVICE_TYPE_O

Device type for device 0. For the
IXM1200 this is
DEVICE_TYPE_FAST_ETHERNET

DEVICE_0_PORTS

Number of ports for device 0. For the
IXM1200 board thisis 8

DEVICE_TYPE_1, DEVICE_TYPE 2 etc

DEVICE_1_PORTS, DEVICE_2_PORTS etc

-10 -
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IX_BUS _MODE

Mode for the IXBUS. For the
IXM1200 board it is
IX_BUS MODE_32 BIT

MAX_CTRL_STORE

Size of control store. 2048 words for
the IXM1200.

SRAM_BASE Base address in virtual memory of al
system SRAM.
SRAM_SIZE Total size of SRAM

RM_SRAM _BASE

Base address in virtual memory of
SRAM adlocated to the Resource
Manager

RM_SRAM_SIZE

Size of SRAM adlocated to the
Resource Manager

ASL_SRAM_SIZE

Size of SRAM allocated to the ASL

ASL_SRAM_BASE

Base address in virtual memory of
uncached SRAM allocated to the ASL

ASL_CACHEABLE_SRAM_BASE

Base address in virtual memory of
cached SRAM allocated to the ASL.

DRAM_BASE Base address in virtual memory of
system DRAM
DRAM_SIZE Size of system DRAM

RM_DRAM_BASE

Base address in virtual memory of
DRAM allocated to the Resource
Manager

RM_DRAM_SIZE

Size of Resource Manager DRAM

ASL_DRAM_BASE

Base address in virtual memory of
uncached DRAM allocated to the ASL

ASL_DRAM_SIZE

Size of uncached ASL DRAM

ASL_CACHEABLE_DRAM_BASE

Base address in virtual memory of
cached ASL DRAM

ASL_CACHEABLE_DRAM_SIZE

Size of cached ASL DRAM

PHYS FLASH_SIZE

Size of flash

All the sizes above areinbytes.

-11 -
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5. Customizing the IXA SDK

This section describes how to customize the IXA SDK. The various components of the IXA SDK get system
configuration from the linux kernel viavarious API calls. This chapter describes how to usethe BSP API.

5.1 Linux API for IXA SDK BSP

The following functions are supported in the IXA SDK BSP API. The API is only exported to drivers and other
modules in the linux kernel. It is not available to applications. Typically these functions will only be used by IXA
SDK components such as the Resource Manager and the ASL. These functions are available in the directories
[ opt/ixasdk/ executive/linux/include/arch/ mixpl200. hand

/opt/ixasdk/ executive/linux/include/arch/board.h.

51.1 get_virtual_mem_map()

typedef enum {
REQ _SRAM PUSH_PCPQ BASE,
REQ RVl DRAM BASE,
REQ ASL_DRAM BASE,
REQ PCl MEM BASE,
REQ ARMCSR BASE,
REQ PCl _CSR BASE,
REQ SRAM CSR_BASE,
REQ SDRAM CSR_BASE,
REQ M CROENG NE_FBI _BASE,
REQ POl O BASE,
REQ SRAM SLOW PORT_BASE,
REQ PCl CFQ)_BASE,
REQ PCl CFGL_BASE,
REQ FLASH BASE,
REQ SRAM BASE,
REQ RM SRAM BASE,
REQ ASL_SRAM BASE,
REQ SRAM READ LOCK,
REQ SRAM WR TE_UNLOCK,
REQ SRAM CAM UNLOCK,
REQ SRAM CLEAR BI TS,
REQ SRAM SET BI TS,
REQ SRAM TEST_CLEAR BI TS,

-12 -
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REQ SRAM TEST SET_BI TS,
REQ_UNCACHEABLE_ADDR

REQ LI NUX_START_ADDRESS,

REQ NON_LI NUX_BLK_START ADDRESS,

REQ VMVON_SDRAM BASE,

REQ TOTAL_SDRAM Sl ZE,

REQ PHYSI CAL_VMON_SDRAM BASE,

REQ PHYSI CAL_LI NUX_START ADDRESS,
REQ PHYSI CAL_NON_LI NUX_START_ADDRESS

} req_nem nmap;

#i ncl ude <asnf arch/ mmi xp1200. h>

extern unsigned long get_virtual _memmp(int req, void ** non_cacheabl e_base
void ** cacheabl e_base);

The parameters are defined as follows:
req A value from the req_mem_map enumeration.
non_cacheable base  Returnsthe virtual addressin non_cached memory.

cacheable_base Returns the virtual address in cached memory. Valid only for ASL DRAM and SRAM; for
all others, the valueis zero.

This function gets the base offset in virtual memory for “req” as specified from req_mem_map. ASL packet memory
may be mapped cached or uncached. Both base offsets are returned. For example, if req is specified as
REQ_ASL_DRAM_BASE, then the cacheable base points to the start of cacheable DRAM for the ASL and
non_cacheable_base points to the start of non_cacheable DRAM for the ASL. For most requests, these point to the
same address.

51.2 get_physical_mem_map()

#i ncl ude <asnf arch/ mmi xp1200. h>

extern unsigned | ong get_physical _nmem map(
int req, void ** physical base, void ** reserved);

This function gets the base offset in physical memory for “req” as specifed from req_mem_map and returns the
physical address. The only allowed values required for this call are for ASL and RM DRAM and are listed below:

REQ PHYSI CAL_LI NUX_START_ADDRESS
REQ PHYSI CAL_VMON_SDRAM BASE
REQ PHYSI CAL_NON_LI NUX_START _ADDRESS

51.3 get_virt_from_phys()
#i ncl ude <asnmf arch/ mmi xp1200. h>

-13 -
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extern unsigned int get _virt_fromphys(unsigned int physical_addr, i nt
cacheabl e_fl ag);

This function gets the virtual address corresponding to the specified physical address. It is valid only with DRAM;
for SRAM, it is assumed that the whole SRAM is mapped contiguously. The cacheable flag is valid only for ASL
DRAM. If the cacheable flag is set to 1, then the virtual addressin cached memory isreturned. If the cacheable flag
isset to 0, then the virtual address in non-cached memory is returned.

51.4 get_phys_ from_virt()

#i ncl ude <asm arch/ mmi xp1200. h>

extern unsigned int get_phys fromvirt(unsigned int virtual addr);

This function gets the physical address corresponding to a specified virtual address. It is valid only with DRAM; for
SRAM, it is assumed that the whole SRAM is mapped contiguously.

515 get_board_config()

typedef struct __board_config {

char board_name[ 64] ;

i nt nunber _of _i x_devi ces;

i nt i x_devi ce_types[ MAX_NUMBER _OF_| X DEVI CES];

i nt i Xx_ports_on_devi ce[ MAX_NUMBER_OF_| X _DEVI CES] ;
i nt bus_node;

i nt max_ctrl _store;

} ixp_board_config;

/* Call to get the board configuration structure fromlinux - returns -1 if
error

*/
#i ncl ude <asnf arch/ board. h>

extern int get_board_config(ixp_board_config *config);

This function returns the board configuration containing information about how the IXBUS and various devices on
the IXBUS are configured.

5.2 Customizing the ASL

The ASL uses the IXA SDK BSP API at initialization time to configure itself. The configurable items include the
following:

-14 -
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Size of SRAM/DRAM (ASL_SRAM_SIZE, ASL_DRAM_SIZE) memory used by the ASL -- used for
packet buffers and other data structures maintained by the ASL

Offset in virtual memory to the cached SRAM/DRAM (ASL_CACHEABLE_SRAM_BASE,
ASL_CACHEABLE_DRAM_BASE) area used by the ASL

Offset in virtual memory to the uncached SRAM/DRAM (ASL_SRAM_BASE, ASL_DRAM_BASE) area
used by the ASL

These can be changed by modifying thefile
/opt/ixasdk/ executive/linux/include/asm arch/board. h.

Note that the ASL keeps a cached and an uncached virtual mapping pointing to the SAME physical memory. Thisis
done for SRAM and DRAM.

5.3 Customizing the Resource Manager

The Resource Manager uses the IXA SDK BSP API at initialization time to configure itself. The configurable items
include the following:

Size of SRAM/DRAM (RM_SRAM_SIZE, RM_DRAM_SIZE) memory owned by the Resource Manager.
Thismemory is used by MicroACES for various data structures for e.g. route tables, hash tables etc.

IXBUS configuration parameters for e.g. whether the busis configured in 32 bit mode or 64 bit mode

IXBUS devices available on the bus. For e.g. for the IXM 1200 system, the number of devicesis 3, 2 Octal
MAC devices with 8 100 Mbit ports each, and 1 IXF1002 device with 2 gigabit ports.

These can be changed by modifying thefile/ opt / i xasdk/ executive/linux/asm arch/board. h

In addition, the Resource Manager uses the BSP APl to get virtual memory offsets for various 1XP1200 CSR
registers. This alowsthe virtual memory map to be changed without the need to recompil e the Resource Manager.

Note that all the memory used by the Resource Manager is uncached.
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