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Preface

About thisdocument.

This document describes the Simtec Electronics Advanced Boot Load Environment (ABLE) which

provides a flexible environment for both experimentation and integrator solutions.

Intended Audience.

This document is aimed at anyone using the ABLE bootloader. The first part is more useful to the

beginner but the reference parts allow the book to remain useful to the more experienced user.

Chapter Summary.

Chapter 1, Overview

Chapter 2, Getting Started

Chapter 3, Command Line Inter-
face

Chapter 4, The ABLE shell
Chapter 5, ABLE Console

Chapter 6, Sarting an Operating
System

Chapter 7, Networking
Chapter 8, Upgrading

Part I1, “Built-in Command Refer-

ence

Appendix A, Non-Volatile Vari-
ables Reference

Acknowledgements.

Gives an outline of what functions ABLE does and does not provide and a brief dis-
cussion of possible features.

Gives an introduction to the facilities of ABLE and methods for interacting with the
bootloader.

Gives a comprehensive guide to using the in built command line interface.

Provides a guide to the use of the ABLE shell.
Shows how ABLE communicates with the user and how that is controlled.
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Chapter 1. Overview

The Simtec Electronics Advanced Boot Load Environment (ABLE) is a portable modular boot loader for use in applications
where an Operating System (OS) must be retrieved and started. ABLE provides extended functionality providing modules
for acommand line, video consoles, serial consoles, network booting and numerous other facilities.

ABLE isapowerful tool and provides a flexible environment useful for both the development and deployment of systems.
ABLE isaboot loader, not an Operating System, this distinction can sometimes lead to misunderstandings about the capa-
bilities provided by ABLE. A boot loader in this context is a self contained program which retrieves and starts execution
of an Operating System it does not execute user programs itself (all the CLI commands are built in) and does not provide
services to an Operating System once started (PC BIOS perform thisrole).

The modular nature of ABLE allows the use of the same building blocks for every supported platform. The integration and
omission of various modules allow for specific driver sets depending on the peripherals of a platform. The flexibility of

this approach allows for a common familiar environment across all supported platforms while still supporting a complete
feature set.

This user guide covers the operation of ABLE from its command line interface (CLI). For details on the programming
interface and more advanced topics please see the ABLE Reference manual or contact Simtec Electronics support directly.

ABLE istypicaly provided in any board directly manufactured by Simtec Electronics. Customer applications which are not
manufactured by Simtec Electronics may still use ABLE once a suitable binary distribution licence is obtained.







Chapter 2. Getting Started

When aplatformisinitially powered or ahard reset performed, the Initial Program Loader (IPL) isstarted. The IPL isavery
small program which retrieves and starts the full boot loader. If the IPL is unsuccessful it will attempt an XModem transfer
using the primary serial port. The IPL isnot aboot loader, theimage it loads can only beretrived from the flash it was |oaded
from, it takes no user input, produces no output and configures no peripherals.

The IPL retrives ABLE and passwes execution to it. ABLE is constructed using a small core and numerous modules. Each
modul e represents a specific set of functionality and may provide additional functionality to other modules. Each component
moduleisloaded inturn according to apriority. The modules command may be used to examinethe currently loaded modules
and their priorities.

The last module loaded is the ABLE shell which will present the user with a command line interface.

ABLE isinteracted with using a textural Command Line Interface. This interface is most commonly presented on a serial
port but may be on avideo console or via the network.

ABLE hasaflexible console system for itsinput and output which can be configured to meet most requirements. The console
system s controlled with console command and the consol e. r ead and consol e. w i t e parameters. Detailson using
the console system can be found in Chapter 5, ABLE Console

The default console operation isto use al suitable input and output devices available.

On the EB2410ITX both the first serial port and the video display will be used for output and the serial port and USB
keyboard for input.

Example 2.1. Display after starting ABLE on EB2410I TX

This example shows the typical default output shown when ABLE is started.

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00: 01: 3d: 00: 01: 6a

ABLE 2. 20 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSHI BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdcl): ext?2)

(hdb) Drive Enpty

DVB000: dnD: r1, 00:01:3d:00:01:6a int phy, |ink ok, 100Mdit full duplex
NE2000: neO: | SA/ Generic, 00:01: 3d: 00: 01: 6b

TWMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>

Unless the boot parameters are altered from their default settings the automatic boot process will commence. To manually
start an operating system the command line must be used.




Using hyperterm as a serial console

2.1. Using hyperterm as a serial console

To access the serial console from windows the Hyperterm program can be used. Identify which serial port the platform is
connected to and ensure a note is made of the correct COM port, e.g. COM1 or COM2.

Figure2.1. Hyperterm settings window

COMZ2 Properties e |
Port Settings |
Bits per second: |11520EI j
Data bits: IB j
Parity: INone j
Stop bits: |1 j
Flow contral: l'-J-:ur'ue 'I
Restore Defaults |
ak I Cancel | Apply |

Start HyperTerm and create a new connection. When prompted for which modem to use, instead choose the appropriate
COM port, as noted earlier. Then the appropriate settings for your platform (please refer to platform specific documentation)
typically these settings are 115200 bits per second, 8 data bits, no parity, 1 stop bit and no flow control.

Figure 2.2. Hyperterm displaying ABL E output

=10l =
rl-nhhl:drr-r-rup
Dilo¥| & 5| DiEs| o]

|

Bootswitch configeration 29

oki_sbhdTdip bus_init: done

oki_mlbTu_init: sceanning for DEI_MLGTH device

oki_mloTx_scan: bus=88FcTeld, dev=-08FcTded

oki_mloTu: installed rout ines

EEPHOM: ZicHH, 1828 bytes, single bute addressed

{nvramll) on {24000

M : crc does not match (74 ws F)

oki_mlbTx_timer: registering timers

oki_mloTu_timer: add with irg 1

oki_ml6Tx_timelr set: tee=00F16d90, scaler=1l, pericd=Owifff

selected all-we for console weite stroeam

selected all-rd for console read streas

[N 32 M (33554432 bwtes)

Ficeh RAGIK, 36:71:3%, 1w mode

BELE: 207 {oki-ebbTdip, oki-whTu) {vinceBgerald) Wed Feb 73 154077 GMT 2005

{rowd) on (noed)

S'PSTEII Ha‘nmg canngt get nioges default MOC
BB Ba int phy, link down

falled 1o fmd -|:|:n.| device

I;Imt comd unset, defaulting to "{roml) root= dew/mtdblockd ro console=ttyuSid, 1999

Butoboot in 12 seconds {attempt 1), Press any key to abort

:-

a._ L1l

Cornscted 0 AL 313 | LU0 E-H-L

Once the connection is established the output from ABLE should be seen in the Hyperterm window




Using minicom as a seria console

2.2. Using minicom as a serial console

To access the seria console from Linux® the minicom program can be used. Identify which serial port the EB675001DIP is
connected to and ensure a note is made of the correct device node, e.g. something like /dev/ttySO or /dev/ttyUSBO.

Start Minicom and ensure the correct configuration is selected. The default keyboard action to access the configuration
screen in Ctrl-A followed by o. The “ Serial port setup” option should be selected.

The seria device should be set (setting A) to that noted earlier. The serial parmeters should be set apropriately (option E),
the parameters most common for Simtec Electronics boards are 115200 baud, 8 data bits, no parity and 1 stop bit. Hardware
and software flow control should a so be disabled.

Figure 2.3. Minicom settings window

Welcome to minicom 2.3-rcl

A Serial Device : /dev/ttyUSBO
B - Lockfile Location : /var/lock

C Callin Program

D - Callout Program :

E Bps/Par/Bits : 115200 8N1

F - Hardware Flow Control : No

G - Software Flow Control : No

Change which setting? []

Screen and keyboard
Save setup as ttyUSBO
Save setup as..

Exit

CTRL-A Z for help |115200 8N1 | NOR | Minicom 2.3-rc | VT102 | 0ffline

Minicom may be started with the - s switch and a configuration name. This allows a configuration to be created which may
be used in future invocations removing the need to reconfigure Minicom each time it is started.

Figure 2.4. Minicom displaying ABL E output

Minicom started with t t yUSBO causing a named configuration to be used.

Welcome to minicom 2.3-rcl
OPTIONS: Il8n

Compiled on Dec 10 2007, 10:31:35.
Port /dev/ttyUSBO

Press CTRL-A Z for help on special keys

selected serial for console write

selected all-rd for console read

DRAM: 128 MB (134217728 bytes)

(flash@) on (nandOpl)

(flashl) on ((nandOp2):jffs2)

(flash2) on ((nand0Op3):jffs2)

(flash3) on ((nandOp4):jffs2)

Simtec-PMU: PMU Protocol 1.35, ID ff:ff:ff:ff:ff:ff
Simtec-PMU: Firmware revision 17, board revision 8
ABLE 2.52 (17998) Copyright 2001-2008 Simtec Electronics
hda: TOSHIBA THNCF1G02QG: CFA PIO mode 4

(hda) 976MB

(hd@) on ((hdal):fat)

DM9000: dm@: r0, 00:11:ac:00:07:fe int phy, link down
DM900O: dml: r@, 00:11:ac:00:07:ff int phy, link down

CTRL-A Z for help |115200 8N1 Minicom 2.3-rc Offline







Chapter 3. Command Line Interface

The ABLE command line interface (CLI) provides the primary method for interacting with ABLE. The command line is
the interactive interface to the ABLE shell.

The CLI is aflexible environment and commands can be placed in a script file for automation purposes. All the current
commands are documented in Part |1, “Built-in Command Reference”.

3.1. Command line editing

The default prompt is “>", this can be atered by setting the value of the PS1 shell variable. Commands can be entered at
the prompt and executed by pressing return.

If an error is made while typing a command the left and right arrow keys can be used to position the cursor and insert or
delete characters.

Once a command has been executed it may be recalled by using the up arrow, indeed several commands are stored in the
command history to a depth determined by the shell.hist parameter. By using the up and down arrow keys the desired line
in the history may be selected. The command may then optionally be edited and then executed by pressing retur n.

Depending on the terminal in use some standard control characters can be used, for example Control U to clear aline.

3.2. Simple commands

The shell processes commands as a series of tokens separated by unquoted space, tab, ||, && and ; characters. The first token
specifies the command to be executed and is passed as the first argument, all the remaining tokens are passed as parameters
to the command.

Each command exits with a status, this status is represented by a number between 0 and 255. A command which exits with
a status of 0 has succeeded any other value is taken to indicate afailure.

The shell itself will return the status of the last command it executed or the value specified if using the exit command.

3.3. Quoting

Some characters and words have special meaningsto the shell. The quoting processis used to remove these special properties.
There are three ways to quote special values

» The escape character (\)

 Single quotation marks (')

» Double quotation marks (")

The escape character, a backslash \, causes the shell to ignore the special properties of the following character.

Single quotes around characters stop any special meanings. Strings escaped with single quotes may not contain asingle quote
because the escape character has no effect within single quotes.

Double quotes preserve al characters within them except $, * and \. The escape character only works for a limited number
of characters within double quotes, theseare $, ', " and \.

3.4. Filesystem navigation

ABLE has the ability to fully navigate detected filesystems. The Chapter 12, File Navigation commands may be used to
move around and list the entries within any filesystem which supports directory enumeration (currently only the tftpboot




Filesystem navigation

pseudo filesystem does not). It should be noted that only devices with avalid filesystem recognised and supported by ABLE
can be navigated in this way.

ABLE presents al available filesystems and devices in a hierarchical structure. The root of this filesystem is a virtual rep-
resentation of all the available devices. The devices are either direct representations of devices or aliases which show the
detected filesystems on devices.

Atinitia boot time the Present Working Directory (PWD) isset to/ which represents the root of the filesystems. The PMDis
changed with the cd command and displayed with the pwd command. The dumpfile(1) command without any parameters
lists the PWD. With a parameter it lists the specified directory. The currently available aiases can be show by using dump-
file(1) on the root directory. The al switch (- a) will show all the available filesystems too.

Example 3.1. Navigating a filesystem

>pwd

/

>|s

(hd0) -> (hdal):ext2
(flash3) -> (nandOp4):jffs2
(flash2) -> (nandOp3):jffs2
(flashl) -> (nandOp2):jffs2
(flash0) -> nandOpl

(fb0) -> snb0Olfb

(s3c2410 serial2) -> char6
(s3c2410 seriall) -> charb
(s3c2410 serial0) -> char4
(ul6550 serial 3) -> char3
(ul6550 serial2) -> char2
(ule550 seriall) -> charl
(ul6550 serial 0) -> char0
(sbcd0) -> 24cxx1pl
(nvranmD) -> 24cxx0p2

(ui d0) -> 24cxx0pl

>cd (hdO0)

>|s

var

etc

usr

bi n

boot

dev

hore

lib

proc

r oot

shin

tnmp

sys

>cd boot

>ls -|

-rwr--r-- 100 176 2008-08-11 13: 07 able.sh
-rwr--r-- 1 0 0 804326 2008-08-12 08: 35 System nap-2. 6. 26-si nt ec1l- s3c24xx-o0ab
-rwxr-xr-x 1 0 0 1943012 2008-08-12 08: 35 vl i nuz-2.6.26-sint ecl-s3c24xx- oab
-rwr--r-- 100 56694 2008-08-12 08: 35 config-2.6.26-si nt ecl-s3c24xx- oab
>
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Getting help

3.5. Getting help

The ABLE command line has a useful help system available, the help command gives alist of all known commands, some
commands have a --help parameter which is another way to obtain the help text.

Example 3.2. Getting help on the uname command

>hel p

I nternal conmands are:

sh aut oboot sbcd bast - hdl cd pi c-wr pic-rd
bast - at 2 bast - at dncfg-rd dncf g- wr pru shadow
mi i fconfig [ t est consol e di spl ay
file hwi nf o wr out versi on nvcl ear nvunset
nvsave nvshow nvset unanme sum t asks
sl eep showhz sysnsg set opt showar gs set ar gs
reset menset mem nf o peek poke nodul es
I's | sfs hel p echo dunpfile dunp
cat cp cd pwd boot | oad

hi story sysspeed settinme set dat e devl s dat e
Use:

hel p <command> to get brief explanation
<conmand> --help for conmand usage (if avail abl e)
>hel p uname
Hel p on unane:
Usage: unanme [OPTIQN ...
Print systeminformation. No OPTION is the sanme as -s.

-a, --all all information in the order

-s, --kernel - nane kernel nane

-n, --nodenane net wor k node host nane

-r, --kernel-rel ease kernel rel ease

-v, --kernel -version kernel version

-m --machi ne machi ne har dwar e nane

-0, --operating-system operating system
--hel p di splay this help and exit
--version di spl ay version and exit

Pl ease report bugs to <support @i nt ec. co. uk>

>unamne --hel p

Usage: unanme [OPTIQN ...

Print systeminformation. No OPTION is the sanme as -s.

-a, --all all information in the order

-s, --kernel - nane kernel nane

-n, --nodenane net wor k node host nane

-r, --kernel -rel ease kernel rel ease

-v, --kernel -version kernel version

-m --machi ne machi ne har dwar e nane

-0, --operating-system operating system
--hel p di splay this help and exit
--version di spl ay version and exit

Pl ease report bugs to <support @i nt ec. co. uk>

>unane -a
ABLE unknown 2.20 #1 Tue Feb 14 12: 06:59 GWVI 2006 s3c2410x ABLE
>

11



Setting Options

3.6. Setting Options

ABLE hasthe ability to store settings which remain after reset or power cycle and are hence referred to as non-volatile. This
featureis available on all systems, however the amount of storage may vary which will limit the maximum lengths of some
parameters such as the default boot command.

The settings are presented as non-volatile variables which can be simply assigned. However these settings will not be made
permanent until a nvsave command is issued.

The variables are numbers, strings or boolean values. The nvshow command can be used without arguments in order to list
the current values of all variables.

Example 3.3. Using the nvshow command to list the default variables

>nvshow

shel |l . hist (is unset)
boot.fs (is unset)
boot.auto = off

boot.cnmd (is unset)
boot.tineout (is unset)
ide.nmulti-limt (is unset)
usb. hubdepth (i s unset)
ush. enabl e (is unset)
console.level =9
console.wite (is unset)
consol e.read (is unset)
fb.enable (is unset)
fb.output (is unset)
fb.refresh (is unset)
fb.y (is unset)

fb.x (is unset)

sys. aut oshadow (i s unset)
sys. speed (is unset)

>

Section4.2.2,“Nonvolatilevariables’ fully explainsthe use of these variablesand the al ternative commandsfor manipulating
them. Appendix A, Non-Volatile Variables Referenceis alist of variables, their meanings and default values.

Vaues atered by assignment or the nvset command are not permanent until the nvsave command has been issued. The
nvsave command commits the current changesto the non volatile storage, without thisthe changeswill belost upon asystem
reset.

The nvclear command can be used to restore the values back to the defaults. The nvsave should not be used to attempt to
save these values, this would result in the current settings state being saved not the default values.

12



Chapter 4. The ABLE shell

The ABLE shell isavery basic UNIX® bourne shell and should be familiar to anyone experienced with that environment.

The shell executes a series of commands one after another provided from either the command line (see Chapter 3, Command
Line Interface) or from afile (see Section 4.5, “ Shell script”.

Each command completes with an exit code which isasimpleinteger number. Command execution can be made conditional
on the exit code values of previous commands. Thetest(1) command may be used to perform avariety of logical testswhich
allows for script execution control.

Commands may be grouped together using curly brackets ({}) the commands within these groups must be separated by
conditionals and the list must be terminated by a semicolon. One notabl e difference to standard bourne shell isthat command
groups may not use newlines as separators.

A command group may be used as a function which alows for simple procedural programming.

variables may be set to store information and control program execution. In addition these user variables accessis available
to the non volatile settings of ABLE.

4.1. Conditional execution

Multiple commands can be placed on a single line each command separated with a conditional operator which controls
execution of subsegquent commands

Commands may be separated with one of three conditional operators:

e Thefirst; isnot realy aconditional, each command will be executed despite the exit code of the previous command.
» The second && will only execute the next command if the previous one exited with a non zero exit code.

» Thethird || will only execute the second command if the first command exits with a zero exit code.

With these constructs simple conditional decision processes can be built.

The test(1) command can be used to test logical expressions and combined with the conditional operators make decisions
based upon a variety of tests.

Example 4.1. Using the test command and conditional operators

This example shows how to use the test(1) command to perform some simple textural and numeric comparisons. The full
range of comparisons available can be found in Table 10.2, “Possible test expressions’

> 1 -It 2] & echo "1 < 2"

1 <2

> 2 -It 1] & echo "2 < 1"

> 1 -gt 2] & echo "1 > 2"

> 2 -gt 1] & echo "2 > 1"

2 >1

>[ "text" = "text" ] & echo "true"

true

>[ "text" !'= "text" ] || echo "true"

true

>foo="bar" ; [ -z ${foo} ] & & echo "true" ||echo "false"
fal se

>foo="" ; [ -z ${foo} ] && echo "true" ||echo "false"
true

>

13



Shell variables

4.

2. Shell variables

4.2.1. Simple variables

The ABLE shell supports simple variables, these variables are in the form:
nane=[val ue]
where the nane must start with aletter of the al phabet (upper or lower case) or an underscore () and continue with letters

of the alphabet, numbers or an underscore (). The val ue may contain any arbitrary numeric or textural value and when
omitted isanull (empty) string. The val ue may need to be quoted in order to get a correct assignment.

4.2.2. Non volatile variables

The non-volatile variables are also accessible from within the shell. The variable form isidentical to that of ssmple variables
with one exception, the body of the variable name will contain afull stop (.).

Any changes to the non-volatile variables will not be made permanent until a nvsave command is issued.

A non-volatile variable my be “unset”, an unset parameter will use the system default value. A variable may be unset by
assigning to an empty value or using the nvunset command.

The nvclear command can be used to restore the values back to the defaults. The nvsave should not be used to attempt to
save these values, this would result in the current settings state being saved not the default values.

The value is interpreted differently depending on the settings data type, as with simple variables the val ue may need to
be quoted to get a correct assignment.

Table4.1. Non-volatile data types

Variabletype Values
Boolean “on” and “off” (“true” or “false” and “0” or “1" may also be used).
Numeric Any numeric value using only the digits between 0 and 9.
String Any aphanumeric string.

In addition to simple assignment non-volatile variables may be changed with the nvset command. The syntax of the command
is

nvset {vari abl e} {val ue}

Wherethevar i abl e isone of those shown in Appendix A, Non-Volatile Variables Reference and the value is correct for
the variables type.

4.2.3. Positional variables

The positional parameters are similar to the simple variables except the variable name is a positive integer number. Each
parameter is set from the arguments to the shell or script when it was started.

The single digit 0 has special meaning and is set to the name of the shell or script.
Positional parameters cannot be assigned with the normal assignment operator and are read only.

When the tenth or later positional parameters are referenced they must be disambiguated using curly braces this is shown
fully in Example 4.3, “Accessing positional parameters’

14



Specia variables

4.2.4. Special variables

In addition to simple variables there are a small number of “special” variables which do not match the syntax for smple
variable names. These typically access specific information within the shell and are read only.

Table 4.2. Special variables

Variable name Value
? Exit status of last command
- Shell parameters
* All the positional parameters separated by the first character of the |l FS variable.
# The number of positional parameters.

4.2.5. Accessing variables

Variables are accessed within the shell by using the dollar symbol followed by the variable name $nane. The variable name
my also be surrounded by curly braces ${ name}.

The curly brace form is less ambiguous because if the braces are omitted the shell may not be able to distinguish between a
variable name and the text surrounding it. The curly brace form is unambiguous as the variable name is clearly delimited.

Example 4.2. Using curly bracesto disambiguate variables

This example shows a variable myvar i abl e being set and then displayed using the two forms showing the ambiguity
problem.

>myvari abl e=hel | o

>echo foo $nyvari abl e bar
foo hell o bar

>echo foo$myvari abl ebar
foo

>echo foo${myvari abl e} bar
f oohel | obar

>

Specia care must be taken of positional parameters, the simple version with no bracesislimited to the nine single digits 1-9
to access the the later positional parameters curly braces must be used.

Example 4.3. Accessing positional parameters

This example shows accessing the first positional parameter, then the first positional parameter when the tenth was meant
and finally accessing the tenth parameter correctly.

>echo $1
one

>echo $10
one0

>echo ${10}
ten

>

15



Variables with special meanings

4.2.6. Variables with special meanings

There are a small number of shell variables which have special meaning to the shell environment itself. These variables
generaly affect some aspect of the shell environment. Several of these variables have defaults which are assigned by the
shell upon initialisation.

Table 4.3. Variables with special meanings

Variable M eaning
PS1 This variable contains the text of the prompt to use, which allows users to alter their prompt or
scripts to use the same prompt as the shell. Thisvalueis set to > by default.
Ps4 Thisvariableistheforth level prompt, it isused when the -x switch isin operation to preface output
lines. Thisvalueis set to + by default.
PWD Thisvariableisthe present working directory within the filesystem. Consult Section 3.4, “Filesys-
tem navigation” for more details. Thisvalueissetto/ by default.
CLDPVD The previous working directory. Consult Section 3.4, “Filesystem navigation” for more details.
| FS The Internal Field Separator that is used for word splitting after expansion and to split lines into

words with the read command. This valueis set to “space tab newline” by default.

PATH The search path for commands. A series of directories to search for external commands. The di-
rectores are colon separated and may include the PWD which is represented by a single dot.

ABLE_VERSI ON | Theversion of ABLE currently running. The major and minor version numbers are avail abl e seper-
ately as ABLE_VERSI ONO and ABLE_VERSI ON1 respectively.

4.3. Functions

A function is simply a named command group. It is created by the use of the function keyword followed by the function
name a pair of brackets and command group.

A function getsits own positional parameters derived from the options passed to it when called. The positional parameters
from the parent calling level are not available and must be explicitly passed to the function if required.

Function calls may be nested to any depth but must not be recursive. Functions may be called within Section 4.4, “ Command
substitution”.

Example 4.4. Defining and using functions.

This example shows a function being defined and called with serveral times with differing parameters.

>function bar { echo $1; }

>function foo { echo -n $1; [ "$2" = "bar" ] && bar tree || echo "foo bar baz"; }
>f oo baz

bazf oo bar baz

>f oo baz bar

baztree

>f oo baz tree

bazf oo bar baz

>

4.4. Command substitution

Command substitution allows the output of a command to be substituded anywhere a variable can be used. The command
may be afunction call, shell builtin or externa program.

16



Shell script

Example 4.5. Using substitutions.

This example shows the use of command substitution with a builtin, afunction and an external program.

>l sout="9%(ls \(flashi\))"

>echo ${I| sout}

MD5Suns MD5Suns. abl e bi n booti mg. 000 booti ny. 009 doc

>f bout =" $(f bset )"

>echo ${fbout}

node 800x600-60 # D: 40.000 MHz, H: 37.878 KHz, V: 60.315 Hz, geonetry 800 600
>function foo { echo -n $1; echo "baz"; [ "$2" = "bar" ] || echo "foo bar baz"; }
>f uncout =" $(f oo bar baz)"

>echo ${funcout}

bar bazf oo bar baz

>

4.5. Shell script

ABLE has the ahility to execute shell scripts. These are simple text files with commands in them. The shell commands in
the file are executed in consecutive order as if they had been typed at the command line.

To be recognised, a script file must start with aline #! sh or #! / bi n/ sh. After this, commands may be placed on each
line as desired. Lines starting with a“#” are interpreted as comments and are ignored.

Example 4.6. Example shell script
Thisis an example shell script which tests the test command and shell quoting.

#!/ bi n/ sh
# ABLE shell test
echo "TEST: test"

[ 1 -1t 2] & echo "1 < 2"

[ 2 -1t 1] & echo "2 < 1"

[ 2 -gt 1] & echo "2 > 1"

[ 1 -gt 2] & echo "1 > 2"

echo "TEST: sinple variable expansi on"

f oo=bar

echo $foo

echo "TEST: variabl e expansion within test"
bar =10

[ 1 -1t $bar ] & echo "1 < $bar"

[ 1 -gt $bar | & echo "1 > $bar"

echo $bar

echo "TEST: quoting tests"

echo TEST: single quotes

echo '\\ \'$ \w $bar $+ $foo \ $f oo’

echo TEST: doubl e quotes

echo "\\ \'$ \w $bar $+ $foo \ $f 00"

echo TEST: no quotes

echo \\ \'$ \w $bar $+ $foo \ $f oo

echo TEST: quoted single var

echo " $f 00$f 00"

echo TEST: quoted curly brace single var
echo "${foo}${foo}"

echo TEST: positional paraneters

echo There are $# positional paraneters
echo Al paraneters ">$*< after”

echo Paraneter 0,1,2 ">$0 $1 $2<"
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Shell script

echo Paraneter 0:$0
echo Paraneter 1:%$1
echo Paraneter 2:%$2
echo Paraneter 3:$3

When executed, the above script should produce the following output.

>(tftpboot)test.sh one two three
readudp: incorrect |length

TEST: test

1 <2

2 >1

TEST: sinple variabl e expansi on

bar

TEST: variabl e expansion within test
1 <10

10

TEST: quoting tests

TEST: single quotes

\\ \$ \w $bar $+ $foo \ $f oo

TEST: doubl e quotes

\' $ \w 10 $+ bar $foo

TEST: no quot es

\ $ w10 $+ bar $foo

TEST: quoted single var

bar bar

TEST: quoted curly brace single var
bar bar

TEST: positional paraneters

There are 4 positional paraneters
Al'l paraneters >one two three< after
Paranmeter 0,1,2 >(tftpboot)test.sh one two<
Paranmeter 0:(tftpboot)test.sh

Par amet er 1:one

Par ameter 2:two

Paraneter 3:three

>




Chapter 5. ABLE Console

ABLE generally has to communicate with the end user, it does this by using any of the connected devices for which it has

drivers.

5.1. Console drivers

Console drivers are categorised as either input and output sources. The sources for the console can be found using the
console command.

Example5.1. Using the console command to show availabledrivers

This shows the available drivers and if they can be used for read, write or both.

>consol e -d

(-wa)
(r---)
(rw-)
(rw-)
(-w-)
(r---)
(rw-)
(rw-)
(rw-)
(rw-)
(rw-)
(rw-)
>

s3c2410x- vi deo

usbkbd
mul ti
nul |

all -wr
all-rd
seri al

(s3c2410_seri al 0)
(s3c2410_serial 1)
(s3c2410_seri al 2)
(ul6550 seri al 0)
(ul6550_seri al 1)

Thesedriversallow accessto the peripherals on asystem. They can be used to provideinput from auser to ABLE and output
from ABLE to the user. Any number of them may be used simultaneously, it is possible (though not practical) to have ABLE
appear on every serial port and video console attached to a system.

Table5.1. Available consoledrivers

Driver Description
s3c2410x-video |Video display driver for the s3c2410 internal controller.
sm501-video Video display driver for the Silicon motion 501 controller.
usbkbd Reads input from any HID USB keyboard attached to the system.
ps2kbd Reads input from any PS2 keyboard attached to the system
null Thenull driver isaspecial driver which swallows all output sent to it and never produces any output.
multi The multi driver is a pseudo driver which allows for multiple console sources, it should never be
directly used.
all-wr The “all write” driver isthe default output driver if no other is specified. This driver sets the output
to be all the available output devices. However it only selects the basic ser i al driver not any of
the other possible serial targets, thisisto limit ABLE to a sensible number of peripherals (on some
boards there might be more than ten serial ports which will probably be connected to peripherals
which would not respond well to the ABLE consol€)
al-rd The“all read” driver istheread equivalenttotheal | - wr driver. Thisdriver selectsall the available
input sources, again only selecting the basic seri al driver.
serial This driver is a read/write capable driver which is connected to what is historically considered the
“console”’ seria port. This is typically the first serial port. On the EB2410ITX, for instance, it is
the first internal port of the s3c2410, on the EB110ATX it is the footbridge debug port and on the
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Driver Description

EB675001DIP it isthe main 16550 based port. The port will have the settings of 115200 baud, eight
data bits, no parity and a single stop hit.

(S3c2410 _seriaX) | The serial ports on the s3c2410 are presented as a series of three devices. These devices may have
their settings (baud rate, parity etc.) altered as required at initialisation time or later with the setopt
command.

(u16550 serialX) |A given system may have several standard 16550 based serial ports each will have an entry. Aswith
all serial devices (except theseri al driver) in ABLE the port settings may be altered as required
at initialisation time or later with the setopt command.

5.2. Setting parameters on serial drivers

Theserial port drivers(s3c2410_serial and u16550 serial) can be given parameterswhen they areinitialised. Thisisachieved
by placing additional comma separated parameters after the driver name within the containing brackets.

The configuration format is in one of the forms:

(driverX)
(driver X, baud)
(driver X, baud, dat a- f or mat)

Options may be omitted. Such optionsare either left asthe current settingsor set to defaults as necessary. The default settings,
when the ports are first initialised, is 115200 baud, eight data bits, no parity and a single stop bit (115200,8n1)

The dataformat is specified asthree single character values. Thefirst denotesthe number of databits, typically eight or seven.
The second sets the parity type one of none (n), odd (0) or even (e). The third is the number of stop bits either one or two.

Example 5.2. Setting serial console driver parameters

To use the s3c2410_serial driver first port at 19200 baud using the default data format

(s3c2410 serial 0,19200)

To use the s3c2410_serial driver second port at 38400 baud, 8 data bits, no parity and a single stop hit
(s3c2410 serial 1, 38400, 8nl)

To usethe ul6550 serial driver first port with the current baud rate, 8 data bits, no parity and a single stop bit

(ul6550_serial 0,, 8nl)

5.3. Configuring the console system

At boot, the console output is sent to all the deviceslistedin consol e. wri t e. Thelistisacomma separated set of driver
names (the serial devices must be bracketed and may contain additional parameters). Likewisefor the consoleinput using the
consol e. r ead nonvolatile variable. When these variables are not set they defaulttoal | - wr andal | - r d respectively.

The current active drivers may be displayed with:

consol e -1

The output of this command is split into two sections for the write(consol e output) and read(console input).
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Configuring the console system

Example 5.3. Showing the consoles of an unconfigured system

>nvshow console.wite

console.wite (is unset)

>nvshow consol e. read

consol e.read (i s unset)

>consol e -|

Console (wite):

all wite:
=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)
=> null: NULL
=> serial: |owlevel serial

Consol e (read):

all read:

=> usbkbd: USB Keyboard Dri ver
=> null: NULL

=> serial: |owlevel serial

Once a system isrunning it is sometimes useful to add an additional driver. Adding a driver allows accessto ABLE on that
new device. Thiscan be especially useful in scriptswhich can add displays based upon shell decisions. Section 5.5, “ Practical
use of the console system” contains more examples on using this feature.

Example 5.4. Adding console driversto arunning system

Thisexample showsthe adding of the second s3c2410 serial port, once added the serial port can beusedtointeract with ABLE

>consol e -|

Console (wite):

all wite:
=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)
=> null: NULL
=> serial: |lowlevel serial

Consol e (read):

all read:

=> usbkbd: USB Keyboard Dri ver
=> null: NULL

=> serial: |lowlevel serial

>consol e -a (s3c2410_serial 1)
addi ng consol e (s3c2410 serial 1)
>consol e -|
Console (wite):
all wite:
=> (s3c2410 serial1l): fd (s3c2410 serial 1)
=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)
=> nul |l : NULL
=> serial: low |l evel serial

Consol e (read):
all read:
=> (s3c2410 seriall1l): fd (s3c2410_ serial 1)
=> usbkbd: USB Keyboard Dri ver
=> nul |l : NULL
=> serial: low |l evel serial

21



Setting the logging level

5.4. Setting the logging level

The ABLE console output is split into levels of importance. Only messages with alevel lower than the current logging level
are displayed.

The logging level is set at boot time by the consol e. | evel variable, if unset the value defaults to 6. All messages of
any priority can be viewed with the sysmsg command after boot.

Warning

Setting this value to O will result in no output being displayed from ABLE unless a critical error occurs. However
the console input will still function correctly. The console level can be dropped by using

console -s 6

Thiswill allow what is being typed to be seen once more.

5.5. Practical use of the console system

The practical applications of the console system may not be immediately apparent. The flexibility of the system allows for
configurations in deployed solutions which meet the needs to the devel oper.

The following sections outline a few use cases from which a developer should be able to construct many functionalities.
Some of these make use of the scripting capabilities which are described in Chapter 3, Command Line Interface.

Warning
It is possible to configure the console settings so no input or output can be made to the console! In this case the

non volatile ignore jumper on the board should be used to recover the unit. Thiswill cause the default “al” drivers
to be used.

5.5.1. Basic serial debug console

In this scenario the requirement is to get a serial console on the first 16550 based serial port only. It should be configured
to 9600 baud, eight data bits, no parity and asingle stop bits.

Thisisachieved trivialy by setting consol e. r ead andconsol e. witeto

(ul6550_seri al 0, 9600, 8n1l)

Example 5.5. Setup of basic serial console

>nvshow consol e.wite

console.wite (is unset)

>nvshow consol e. r ead

consol e.read (is unset)

>nvset console.wite (ul6550_serial 0, 9600, 8nl)
>nvshow consol e.wite

console.wite = (ul6550 serial 0, 9600, 8nl)
>nvset consol e.read (ul6550 seri al 0, 9600, 8nl)
>nvshow consol e. r ead

consol e.read = (ul6550 serial 0, 9600, 8nl)
>nvsave

verifying witten data..

>

22



No console at all

5.5.2. No console at all

In this scenario no console output whatsoever is required. Generaly this is only useful when a project has reached final
production and afixed OS imageis being retrieved from reliable storage.

Thisisstraightforward to achieve by using the“null” driver. Setthe consol e. r ead and consol e. wri t e variablesto:
nul |

Be sure to set the boot . cnd and other boot variables to correctly boot your OS before setting this or you will need to
recover the system with the physical non volatile ignore jumper.

As aprecaution against |oosing the console completely you can add a
consol e -a serial

to the end of the boot . cnd variable.

Example5.6. Using the null drivers safely

This example shows how the addition of the console command can recover from a situation where otherwise the physical
jumper would have to be accessed.

>nvset boot.cnd " (hdO)/nosuchkernel ; console -a serial™
>nvset boot.auto on

>nvset console.wite null

>nvset consol e.read nul

>nvsave

verifying witten data..

>reset

Aut oboot attenpt 2, Press any key to abort

Aut obooting in 6

>

Even using this technique it is easy to get a system into an unbootable state, because of this setting the consoles to null is
generaly inadvisable if another approach can be found.

5.5.3. Displaying alogo and boot abort

Thisscenario the consoleisrequired if user input isgiven at aspecific point in the boot sequence after aboot logoisdisplayed.

Thisisadightly more complex situation and the devel oper may decide to place thisin ashell script rather than try and cram
italintoasingle boot . cnd line. The general solution is:

» Set the console logging level to 0 to inhibit any other ABLE output

e Usethedisplay(1) command to plot the image

* Use the echo command to display the user message

» Usetheread command to wait for user input with atwo second timeout

« If the user input isthe correct key to abort the boot process set a variable to indicate this
* |If the abort variableis unset start the OS

» Set the console log level to something reasonable and start a shell
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Displaying alogo and boot abort

Example5.7. A method to display logo and boot abort

#! sh

di splay -d s3c2410x-vi deo (tftpboot)l| ogo. bnp.Z

echo -n "press ¢ to enter ABLE"

ABCRT=no

read -t 2 -n 1 -s RES & [ $RES = "c" ] && ABORT=yes

[ $ABORT = "no" ] && (hdO)kernel root=/dev/hdcl consol e=ttySACO, 115200
console -s 6

sh -i

This script would be stored somewhere accessible to ABL E(flash, hard disc or network) and boot . cnd set to that location.
Once verified, consoles could be configured as required and consol e. | evel settoO.
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Chapter 6. Starting an Operating System

ABLE isapowerful tool but its ultimate aim is simply to obtain the operating system image and start its execution with the
appropriate parameters. This chapter shows how to use ABLE to achieve this aim using the Command Line Interface.

6.1. Data sources

To obtain the operating system image, ABLE can retrieve data from a number of sources. A source may be a“block” device
where data can be random accessed in discrete chunks or a “stream” device where data can be accessed serialy. ABLE
insulates the user from these details and provides a unified interface.

Any device, for which ABLE has a driver, can act as a source. Devices that ABLE can create sources from include ATA
hard drives, ATAPI cdroms, memory devices, USB devices and network interfaces.

ABLE identifies a sources by placing the source name in brackets. Sources can be found from the ABLE command line by
using the dumpfile(1) command on the “root” directory.

Example 6.1. Using thelscommand to list available sour ces.

The dumpfile(1) when performed on the “root” directory, with the - a option, shows all available sources.

>ls -a - [/
dr Wxr - Xr - x
dr Wxr - Xr - x
brwrwrw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw
brwrw rw

nor 0
hdc1l
hdc

tft pboot
xnmodem
consol e
char 4
char 3
char 2
char1
char0
24cxx0pl
24cxx0
nandOp2
nandOp1
nandO

0000000000000 000O0

PR PRPRPRRPRRPPRPRRPPRPRPEPRPRREPRPRPRRPEPRPRREREPRERERPR
cNeNeoNoNoNcNoNoNoNeoNoNoNecNoNolcNoNoNolecNoNoNoNoNoNoNoNe)
cNeNeoNoNoNcNoNoNoNeoNoNoNecNoNolcNoNoNolecNoNoNoNoNoNoNoNe)
N OO URPROO0OO0OO0O000000000OO0OO00OO0OO0O

brwrw rw , $3c2410x

[ rwxr wxr wx 11 hdO -> (hdcl):ext2

| rwxr wxr wx s3c2410 serial2 -> char4
| rwxr wxr wx s3c2410 seriall -> char3
| rwxr wxr wx s3c2410 _serial 0 -> char?2
| rwxr wxr wx ul6550 seriall -> charl

| rwxr wxr wx ul6550 serial 0 -> charO

[ rwxr wxr wx nvrand -> 24cxx0pl

[ rwxr wxr wx 15 flashl -> (nandOp2):jffs2
[ rwxr wxr wx flashO -> nandOpl

>

The sources listed as links are “aliases” which build upon or “cook” the behaviour of other sources.
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Alias sources

6.2. Alias sources

The previous section described how to identify a possible data source within ABLE. Typically these data sources are araw
unprocessed set of data, to be useful adata sourceis generally partitioned and has afiling system placed upon it. The process
of building upon araw data source is sometimes referred to as “ cooking” which gives a cooked data source.

To make the usersinteraction with ABLE easier aset of alias sources are automatically generated. Each of these aliases may
be referred to as a source in its own right. The dumpfile(1) command can be used to list these aliases.

Example 6.2. Using the lscommand to list cooked sour ces

The dumpfile(1) command performed on the root directory.

>ls -1/

[ rwxrwxrwx 1 0 0 11 hd0 -> (hdcl):ext?2

[ rwxrwxrwx 1 0 0 8 nvranD -> 24cxx0pl

[ rwxrwxrwx 1 0 0 15 flashl -> (nandOp2):jffs2
[ rwxrwxrwx 1 0 0 7 flashO -> nandOpl

>

ABLE detects and creates a cooked source for every raw source that can provide files. Each of the raw sources will be
examined for recognised filesystems and, if a partitioned device, each partition will be scanned. ABLE can interpret several
filesystems, theseinclude EXT2, FFS, 1S09660 (including rockridge extensions) and FAT. Filesystems are only scanned
for on suitable sourcesi.e. 1S09660 filesystems would only be searched for on cdrom sources.

Theuser need not usethe aliasesand may specify thefull sourcedescriptor if desired. The sources*(hd0)” and “ ((hdcl):ext2)”
from the previous examples are completely equivalent. The full construct may be used to attempt to force ABLE to interpret
filesystems where it has not automatically detected one but this will almost certainly result in unexpected and incorrect
behaviour.

6.3. Network sources

Thenetwork istreated differently to other sources. It isaccessed through asource which definesthe access protocol. Currently
the only supported access protocol is TFTP. The tftpboot source uses the currently configured network interface whichis set
with ifconfig. Chapter 7, Networ king describes the configuring and setup of network interfaces in more detail.

The tftpboot source cannot be enumerated, that is alist of files cannot be obtained with the Is command, the filename to be
retrieved must be already known. To use the filename provided by the DHCP server the tftpboot source can be used without
afile specified.

Example 6.3. Using the tftpboot source

This example shows that the tftpboot source is unable to enumerate the contents of the source, using the tftpboot source with
an explicit filename and using the server provided filename when its present and when not set.

>ls -1 (tftpboot)
-r--r--r-- 000 -1 (tftpboot)
>sum (tftpboot)batty

18014 33 (tftpboot)batty

>sum (tftpboot)

tftpboot: using bootp filenanme 'batty’
18014 33 (tftpboot)

>sum (tftpboot)

tftpboot: using bootp fil enanme

warning: filename is null, tftp may fail
Error loading (tftpboot) :No such file or directory
>
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XM odem source

6.4. XModem source

The XModem source is treated differently to other sources. It provides a way to obtain files over a serial connection using
the XModem protocol. The implementation of the XModem protocol within ABLE accepts 128byte or 1K byte packets and
checksum or CRC16 checks.

Thefilename used with the XM odem source isthe serial port source on which to perform the transfer, these can be identified
as aliases for char sources within a full source listing (see Example 6.1, “Using the dumpfile(1) command to list available
sources.”). The parameters for a serial driver source are more fully described in Section 5.2, “ Setting parameters on serial
drivers’.

If the transfer is performed on the same source as is being used for the console care must be taken not to use commands
which produce output during their reading of the file. Because of this the sum command may be used in its non verbose
mode but would cause the transfer to fail if the - v option is used because it would output . characters to denote progress.
Similarly the dumpfile and cat commands would cause afailure. Obviously thisis not an issue if the transfer source is not
used as a source for the console.

Example 6.4. Using the XM odem sour ce

This example shows afile being checksummed from the first S3C2410 seria port source. The C characters are the XModem
receive characters signifying the start of the XModem sequence. The same file is then checksummed using the network
interface to show the correctness of the transfer.

>sum (xnodem) s3c2410_serial 0
CCccee

39872 33 (xmpden) s3c2410 serial 0
>sum (tftpboot)batty

39872 33 (tftpboot)batty

>

6.5. Navigating a filesystem

Sources with filesystems that support enumeration (EXT2, 1SO9660 etc.) can be browsed and navigated. A filesystem ar-
ranges information as files within directories. The file navigation commands (see Chapter 12, File Navigation) can be used
to change the present working directory (PWD) and enumerate (list) the contents of directories.

A filesystem is presented as a hierarchical tree of directories which contain files and more directories. ABLE presents di-
rectories in the UNIX® manner and includes the . and .. directories which represent the current directory and the parent
directory respectively. Any file or directory name prefixed by a . is considered “hidden” and will not be listed with the Is
command unlessthe - a option is used.

ABLE starts with the PWD set to the root directory /. As already seen in Example 6.1, “Using the dumpfile(1) command
to list available sources.” this directory contains all available sources, by default only the alias sources are listed, the raw
sources being “hidden”.

The cd command is used to change the PWD. The dumpfile(1) command with no parameters lists the available files in
the PWD.

Once afileislocated the file manipulation commands can be used (see Chapter 13, File manipulation commands) to examine
or verify the file. The file command is especially useful for determining if ABLE can identify afile as an operating system
image.

6.6. How ABLE identifies files.

ABLE uses aset of heuristicsto determine afiles contents. The methods used include “magic” numbers (sequences of well
known values at fixed offsets in the file) and common executable binary format headers. The overall approach is similar to
the UNIX® file command which is provided with the ABLE shell built-in file command.

27



ABLE shell script

Once afiles contents are identified ABLE will use the appropriate module to load and execute the file. If a unrecognised
filetype or one for which no loader module is present, ABLE will report the error and return to the command line.

6.6.1. ABLE shell script

Thisfiletypeisidentified by the string “#!sh” in the first four bytes of the file. Such files are executed with the ABLE shell
as detailed in Section 4.5, “ Shell script”.

6.6.2. ABLE executable

Thisfiletypeisidentified by the hexadecimal value AB1EQOOO1 at the beginning of the executablefile. Thisfiletypeis used
for ABLE binary program extensions for code which it is not desirable to ship within ABLE because of space or licencing
constraints. Examples of such programs are the romwr ite reflash tool and batty test tool.

6.6.3. ARM Linux® zlmage

Thisfile typeisidentified by the hexadecimal value 016F2818 thirty six bytes into the file. This file type is used for com-
pressed Linux® kernel images.

When afile of this type is executed ABLE sets up an appropriate parameter list and starts execution of the kernel image.
Full details of the ARM Linux® booting procedure can be found in the Booting ARM Linux [http://www.simtec.co.uk/
products/SWLINUX /files/booting_article.html] document.

6.6.4. ELF and AOUT files

The ELF and AOUT bhinary file detection is provided for NetBSD and OpenBSD operation. The ELF header is detected from
the hexadecimal value 464CA457F at the beginning of the file and the various AOUT formats with several differing magic
numbers (The AOUT types supported are the old “impure” format, the read-only text format, the “compact” demand load
format and the demand load format.

When afile of thistype is executed the relevant sections are loaded and relocated as described by their binary headers. The
code is entered at its entry point with the MMU running and the parameters and command line passed as expected by the
BSD kernel.

Although the Linux® kernel can be extracted as an ELF object ABLE is unlikely to execute the image correctly, the zimage
format should be used.

6.6.5. UNIX® Compress files

UNIX® compressfiles are identified by their first two bytes which contain 0x9D and Ox1F. These files when loaded (to be
executed) are decompressed and the result file typed again.

6.6.6. Gzip files

Gzipfilesareidentified by their header of Ox8B1F at the beginning of the file. These files when loaded (to be executed) are
decompressed and the resullt file typed again.

6.6.7. Images, text and data files

These files are identified by various methods but all share the common property that they cannot be executed. These files
must be manipulated with other commands such as the display(1) command for images, the cat command for text and the
dumpfile(1) for data.

6.6.8. Motorola S-Record

Files of this type are identified by their format which must be correct for the first few lines of the file. When loaded the
whole file must be of the correct format.
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Motorola S-Record

The recognised S-Record format is well defined. Each file consists of a series of lines. Each line begins with an S character
and is terminated by a newline. Each line represents an individual record, its type is determined by the second character on
the line (0 to 9) followed by a record length, type dependant data and finally a checksum. All data after the type field is
presented as 8 bit octets coded as two hexadecimal values e.g. the value 255 is presented as the text FF.

Figure6.1. Outline of Motorola S-Record

Area included in Length and checksumed

-€ >
Type |Length CRC

0-9 | 00-FF Data 00-FF

The checksum is calcul ated as a ones complement of the data octets including the length.

The header record istypically thefirst record in the file, ABLE does not interpret this record beyond printing the data section
as ASCII output on the console. Any number of headers may be included as they have no impact on the decoding of the

other lines.
Length |Address CRC
0
S 3+ Data| 0000 Data 00-FF

Header record

The four byte (32 bit) addressed data record may be repeated as often as required to load al the program into memory. The
four byte address gives access to the entire 4GB memory region of the ARM memory map. The address is specified as a

physical location.
Length | Address CRC
513 I54 pata xxooooxx| P2 oo-FF

Four byte addressed data

Thefour byte (32 bit) address end record is used to specify the address that execution will start from. The addressis specified
asaphysical location. This record should only occur once at the end of the data.

s | 7 |Length Entry Address CRC
5 00000000-FFFFFFFF  |00-FF

Four byte addressed data end.

During the parsing of an S-Record it is possible a syntax error in the input data may occur. If this happens an error report
will be reported in the form:

error 1 on line 1

Table6.1. S-Record loader error codes

Code Error
1 Linedidn't start with S
2 Line finished before type
3 Type was not 0-9
4 Line finished before length
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6

Code Error
5 Length field contained invalid characters
6 Linefinished early in data
7 Data contained invalid characters
8 Checksum failed

Where the errorsrefer to invalid characters this means characters other than 0-9 and A-E were found in the line.

Example 6.5. An example S-Record

The SO record starts the file. The S3 records contain the data. The S7 record contains the entry address and completes the
fileload.

S0030000FC

S325000004403C0880018D08DD900000000011000026000000003C0880012508DC50C50000B401
S32500000460C50100B8C50200BCC50300C0C50400C4C50500C8C50600CCC50700D0C50800D4AFA
S32500000480C50900D8C50A00DCC50BO0EOCS50CO0EACS50D00ES8CS0EOOECCS0FO0FOC51000F49A
S325000004A0C51100F8C51200FCC5130100C5140104C5150108C516010CC5170110C518011434

S70500000000FA

7. Starting an Operating System

Once a complete file path to an operating system image has been decided upon the boot process is simple. ABLE may be
used to start a recognised operating system in two ways.

Thetwo methods for starting an operating system are the “ setargs, load and boot” method or the “command line” method. As
can be seen from Example 6.6, “Using the "setargs, load and boot" method to start aLinux kernel” and Example 6.7, “Using
the "command line" method to start a Linux kernel” both these methods produce exactly the same result and the kerndl is
passed exactly the same parameters in both cases.

The“command line” method is preferred asit is simpler and more obvious but there are some limited circumstances where
it is not sufficient (multiple boot files) and the “ setargs, load and boot” is necessary.

6.7.1. The "setargs, load and boot" method

The "setargs, load and boot" method as its description suggests uses a three stage method in order to start an operating
system:

* The setar gs command is used to set the arguments with which to call the OS.
» Theload command with the path to the OS kernel or image to load.
» Theboot command to start the loaded image with the specified parameters.

This method gives the most flexibility and control but is cumbersometo use.
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The "command line" method

Example 6.6. Using the " setargs, load and boot" method to start a Linux® kernel

>setargs "root=/dev/hdal consol e=ttySACO, 115200"
>l oad (hdO)vniinuz

| oaded (hdO)vnmlinuz, 0x16a6e0 bytes at 0x00008000
>boot

boot: booting 'li nux'

Boot i ng Li nux

Unconpressi NG Li MUX. . .. oot e e e e e e e e e e e

Li nux version 2.6.11 (vince@eral d)

CPU: ARMD20Ti d(wb) [41129200] revision 0 (ARM/AT)

CPUO: D VIVT wite-back cache

CPUO: | cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
CPUO: D cache: 16384 hytes, associativity 64, 32 byte lines, 8 sets
Machi ne: Si nt ec- BAST

Menory policy: ECC disabled, Data cache witeback

CPU S3C2410A (id 0x32410002)

S3C2410: core 266.000 MHz, nenory 133. 000 MHz, peripheral 66.500 MHz

S3C2410 O ocks, (c) 2004 Sintec Electronics

USB Power Control, (c) 2004 Sintec Electronics

Built 1 zonelists

Kernel command |ine: root=/dev/hdal consol e=ttySACO, 115200

A user wishing to use the this method in the boot.cmd setting should make use of the “;” to separate the commands. To set

the command from the above example would be

nvset boot.cnd "setargs root=/dev/hdal consol e=ttySACO, 115200"; \
| oad (hdO)vm inuz ; boot

6.7.2. The "command line" method

The "command line" method is a less flexible but much simpler and obvious method of starting an OS kernel or image.
The image to be executed is simply given on the command line followed by its parameters, exactly like running any other

command.

Note

Any parameters set with the setargs command are not considered when using this method.
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Starting an Operating
System Automatically

Example 6.7. Using the " command lin€" method to start a Linux® kernel

>(hdO) vml i nuz root =/ dev/ hdal consol e=ttySACO, 115200

| oaded (hdO)vnmlinuz, O0x16a6e0 bytes at 0x00008000

boot: booting 'Ili nux

Boot i ng Li nux

Uncompr essSi NG Li MUX. . . . oottt e et e e e e e e e e e e
Li nux version 2.6.11 (vince@eral d)

CPU: ARMD20Ti d(wb) [41129200] revision 0 (ARM/A4T)

CPUO: D VIVT wite-back cache

CPUO: | cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
CPU0: D cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets
Machi ne: Si nt ec- BAST

Menory policy: ECC di sabl ed, Data cache witeback

CPU S3C2410A (id 0x32410002)

S3C2410: core 266.000 MHz, menory 133.000 MHz, peripheral 66.500 MHz
S3C2410 O ocks, (c) 2004 Simec Electronics

USB Power Control, (c) 2004 Simec Electronics

Built 1 zonelists

Kernel command |ine: root=/dev/hdal consol e=ttySACO, 115200

6.8. Starting an Operating System Automatically

ABLE has aflexible system to automatically run a given user command at boot time. The command to be run is controlled
by theboot . cnd non volatile variable. If the boot command is not set it defaults to the autoboot command.

The execution of the boot process may be prevented by settingtheboot . aut o variabletotrue. If theboot . aut o variable
ishot set or set to false the boot command is run after adelay set by theboot . t i neout variable. The delay isin seconds
and allows the user to abort the boot process by pressing a key. The console input from which the keypress is accepted is
described in detail in Chapter 5, ABLE Console.

The boot command is executed by the ABLE shell. Any shell script command may be placed in the boot . cnd seperated
by semicolons. If more than a small number of commands need to be issued they should be placed in a shell script and the
script executed.

Example 6.8. Displaying a logo during the automatic boot process

This example shows how the boot . cimd can be set to display alogo on the video console before continuing with an auto-
mated boot using the autoboot command.

>nvset boot.cnd "di splay -d s3c2410x-video (tftpboot)l ogo. bnp.Z ; autoboot”
>nvshow boot . cnd

boot.cnmd = display -d s3c2410x-vi deo (tftpboot)l ogo. bnp.Z ; aut oboot
>nvset boot.auto true

>nvshow boot . aut o

boot.auto = on

>nvset boot.tinmeout 1

>nvshow boot . ti meout

boot.tineout =1
>nvset console.level 5
>nvsave

>r eset

No Avail abl e Targets

>

Some of the examples presented in Section 5.5, “ Practical use of the console system” make user of the automatic boot process
and may be of interest.
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Starting an Operating
System Automatically

Figure 6.2, “Initial boot operations’ showsthelogic of theinitial start process. The operationisto loop for keyboard input for
thetime specified inboot . t i meout . If no user input is received before the timeout the boot . cnd variableisinspected,
if set the command is executed with the ABLE shell otherwise the autoboot command is executed by default.

Figure6.2. Initial boot operations

( initial Autoboot )

boot.aute N

Execute
boot.cmd

b
Abort autoboot )

Key Pressed? v

boot.timeout

N exceeded?

Execute "autoboot”

commanid

Flowchart for the initial boot operations.
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Chapter 7. Networking

ABLE has basic networking facilities allowing it to transfer data using the User Datagram Protocol (UDP) running over
Internet Protocol (IP).

ABLE hasdriversfor acommon set of Ethernet adaptors encompasing those found on Simtec Electronicsboardsand common
PCI cards. The supported cards include those based upon Davicom DM9000 chipset, Tulip chipset, Realtek chipset and
the traditional NE2000 based devices. ABLE does not currently have support for serial based protocols such as Serial Line
Internet Protocol (SLIP) or Point to Point Protocol (PPP) but there is provision for XModem protocol (see Section 6.4,
“XModem source”)

I P network settings can set maunually or beretrieved from the network from aDynamic Host Configuration Protocol (DHCP)
or Bootstrap Protocol (BOOTP) server.

To transfer files ABLE usesthe Trivial File Transfer Protocol (TFTP) protocol. TFTP is avery simple protocol it lacks the
ability to list directory contents, has no authentication or encryption mechanisms and performsitstransfersin lock-step with
only one packet on the network at any time which reduces its performance. Despite its lack of facilitysit is sufficient for
retreving files.

7.1. Finding a network interface

ABLE will create an interface for every supported device it can find. All |P capable interfaces available on a platform can
be listed with the ifconfig command.

> fconfig -a

dnD Li nk encap: Et hernet HwWAddr 00: 01: 3d: 00: 01: 6a
i net addr:0.0.0.0 Mask:0.255. 255. 255
gateway addr:0.0.0.0 tftpserver:0.0.0.0
UP Mru: 1500 Metric:1

ne0 Li nk encap: Et hernet HWAddr 00: 01: 3d: 00: 01: 6b
inet addr:0.0.0.0 Mask:0.0.0.0
gateway addr:0.0.0.0 tftpserver:0.0.0.0
MIU: 1500 Metric: 1

In this case two interfaces are available dm0 and ne0. Some platforms may have more than one of the same type of interface
which will be presented as dm0, dm1, dm2 etc.

7.2. Configuring a network interface

Once the required interface is identified it can be configured for use. This is achieved using the up option to the ifconfig
command. Thisisonly required if therequired interface does not already have the UPflag, in the above casethedmOinterface
is marked such because the first interface is marked up by defaullt.

If the DHCP protocol is used no futher configuration is required and the settings will be recovered the first time the interface
is accessed.

If an automatic server is unavailable or cannot be used for other reasons manual configuration is neccisary. Applying IP
settings manually requires an | P address and netmask and an optional default gateway. Although not an | P setting the address
of the TFTP server is specified too. The ifconfig command is used to set the desired values.

Full details on setting fixed addresses and other aspects of configuring interfaces can be found in the ifconfig command
documentation.
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Using the network to obtain files

7.3. Using the network to obtain files

Oncetheinterface settings are configured filesmay beretrieved from the network using the TFTP protocol. Filesare accessed
withthe (t f t pboot) source. If nofi | enane isgiven the one provided by the DHCP server will be used, if the DHCP
server doesn't provide a filename one based upon the hardware unique ID is used (the hwinfo command can be used to
find the unique ID).

Most of the operations described here are not usually required if aproperly configured DHCP and TFTP serversare used. Any
file that can be accessed using TFTP can be used wherever afilenameis used within ABLE, no distinction between network
and local filesis explicitly made (the one exception being that filesystem stat calls cannot be sensibly answered via TFTP).

The ability to use the network in this way allows for a very rapid compile, execute and test cycle. No physical mediais
involved and mistakes can be rectified and retested in a short time.

Example 7.1. Executing a program using the tftpboot pseudo filesystem

This example shows the batty board test tool being retrieved over the network using a default DHCP configuration.

>(tftpboot)batty

DHCP: Attenpting network autoconfiguration for dnD.

DHCP: Aut omatic network configuration for dnD successful.
DHCP: Address: 192.168.7. 250

DHCP: Net mask: 255.255.255.0

DHCP: Gateway: 192.168.7.1

DHCP: Server: 192.168.7.1

DHCP: DNS server: 192.168.7.1

Sintec Board Test Tool, Version 1.00

Copyri ght 2005- 2009 Sintec El ectronics

OSI RIS (1 M2440D20) Test Suite

Testing S3C24XX CPU Cor e
CPU | D 32440001, OK [ S3C2440A]

Testi ng S3C24XX 4kB i nternal SRAM bl ock
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

DONE: 37 tests, 37 ok, O failed, O warnings
PASSED: all tests OK
>
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Chapter 8. Upgrading

ABLE is usualy stored in non-volatile memory. On boards on which ABLE runs there are two types of flash memory in
common usage. These are NOR and NAND devices. The NOR devices are relatively small, perhaps 16 or 32Mb, and ABLE
is executed directly from them. The NAND devices are much larger, a gigabit or more, and behave more like a disc drive.
ABLE stored on NAND devices must be copied into system RAM and executed from there.

Upgrading ABLE on these two memory types is described in seperate sections, the user must assure themselves they are
using the correct procedure for their board. Some boards have both forms of memory and care must be taken to overwite
the correct memory device.

All systems (except those lacking an MMU such as the EB675001DIP) have the ability to use the reloader tool to load a

copy of ABLE into RAM, instead of writing directly to flash. Thisisarecommended step to ensure the new version of ABLE
is suitable before making the update permenant.

Caution
It is generally recommended that users only upgrade if they are suffering a specific issue with a prior version or

require an added feature. Every effort is made to ensure errors are not introduced in updates but Simtec Electronics
offer no warranty.

8.1. Upgrading a NAND based systems

NAND flashisaccessed in "blocks', the blocks of the curently supported devices are either 16KiB or 128KiB in size. Storage
alocations arein block units. A detect-large-nand(1) utility is provided to alow the user to discover thisinformation.

8.1.1. Obtaining Upgrades

Simtec Electronics generally provide ABLE upgrades for NAND as a JFFS2 image suitable for replacing the entire boot
partition. However the new version of ABLE can simply be copied into the mounted JFFS2 from Linux® if desired.

Upgradesto the latest version can be obtained for each supported product on the Simtec El ectronics website from the products
firmware page. e.g The firmware page [http://www.simtec.co.uk/products/| M 2440D20/firmware.html] for the IM2440D20.

Figure 8.1. M 2440D20 firmwar e page

“)- Simtec Electronics - Products - All- Samsung 2440 Integrated Module Firmware - Mozilla Firefox
File Edit View History Bookmarks Tools Help
@ = v O & 5 & hitpwwwsimtec co.uk/products/M2440D20/firmware html |T|
{5 Simtec Electronics- Pro... @ | -
Legacy Products [a]
AUTM3010
AUTMADD AAABLE
AU4M3000
AU4M3010 ABLE is Simtec's advanced board firmware and bootloader. It is cross platform and is being actively developed
AU4M3020-4000 for all Simtec boards
AU4M310
AU4N5000 The IM2440D20 board is equipped with NAND flash. The NAND flash is accessed in "blocks”, the blocks of the
AU4M540 64MB devices are 16KEB and allocations are typically in block units. This flash is partitioned into three areas
AUSM300400
AUBNMS000 « A 16KB area for the IPL.
AUARM3 « A 4080KEB (4MB less 16KB) JFFS2 formatted area for ABLE images and tools. L
:E:‘IEEA « A B1440KB (60MB, the remainder of the available NAND) area for user data or filesystems
AUIDES In order to upgrade the ABLE image the NFWrite tool must be used to write the JFFS2 images to the ABLE boot
AUMEMCIA partition. The exact commandline required varies with the type of NAND flash installed on the module. The detect-
AUNET100 large-nand tool can be used to determine whether the module has been installed with small {16KiB page) or large
AURCE (128KIB page) devices
AURSROM 1
AUUSB11POD To write a small-page module, use the following command:
AUVRAM
BB3D14PQ .
BBD14PCI nfwrite -c0 -f -v (tftpboot)s3c2410x-able-apps-253-small-sumnary.jffs2 1-255
EB1161ISA . .
EB5300PC1 To write a large-page module, use the following command
EBT500LVDS -
EBSB796ISA nfwrite -c@ -f -v (tftpboot)s3c2410x-able-apps-253-large-summary.jffs2 1-31
IM110D144 _ .
\P7500SDRAM The current version of ABLE for the IM2440D20 is 2.53. The changelog details the changes in this release
SWCYCLONE Before upgrading please ensure any changes are suitable for your requirements. Simtec try to ensure there are [«]
LL__ SWSNAFU no rearessions from release to release. however itis up to the user to ensure that there are no known issues with E

1M 2440D20 firmware webpage.
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Applying the update

A version of ABLE which is up-to-date at the time of shipping is provided on the boards support CD. It is aways recom-
mended that the latest update be obtained from the website in preference to the CD version.

8.1.2. Applying the update

The boot flash is partitioned into three areas:

A 16KB areafor the IPL.

A 4080KB (4MB less 16K B) JFFS2 formatted areafor ABLE images and tools.

A 61440KB (60MB, the remainder of the available NAND) areafor user data or filesystems.

In order to upgrade the ABLE image the NFWrite tool must be used to write the JFFS2 images to the ABLE boot partition.
The exact commandline required varies with the type of NAND flash installed on the module.

The small page NAND devices reguire:

nfwite -cO -f -v (tftpboot)s3c2410x-abl e- apps-253-snal | -summary. jffs2 1-255

The large page NAND devices require;

nfwite -cO -f -v (tftpboot)s3c2410x-abl e- apps-253-1arge-summary.jffs2 1-31

8.2. Upgrading NOR based systems

8.2.1. Obtaining Upgrades

Simtec Electronics generally provide ABLE upgrades as ar omwr ite package which combines both the programming utility
and the upgrade in a single binary image.

Upgradesto the latest version can be obtained for each supported product on the Simtec El ectronicswebsite from the products
firmware page. e.g The firmware page [http://www.simtec.co.uk/productsy EB24101 TX /firmware.html] for the EB2410I1TX.

Figure 8.2. EB2410I TX firmwar e page

)=~ Simtec Electronics - Products - All - Samsung 2410 Evaluation Board Firmware - Mozilla Firefox BRI
File Edit View History Bookmarks Tools Help
@ ® w9 £ 7 (B httpwww simtec co.uk/products/EB2410ITXfirmware html |T|
(& Simtec Electronics - Pro... & | -
r h 2 [a]
Overview - -
Evalustion Systems Samsung 2410 Evaluation Board Firmware |
Development Boards
Integrated Modules
Development Tooks
Components
Software
All Products
Development Products
BBD2016A
IM2410D20
Production Products -
BBD20EUROA
BBD20EUROU
DTJTAGPAR
EB110ATX AMABLE
EB2410TX
Introduction ABLE is Simtec's advanced board firmware and bootloader. ltis cross platform and is being actively developed
Specification for all Simtec boards
Availability
Resources The EB2410ITX board is equipped with NOR based flash which is typically used to boot ABLE; and a
Firmware SmartMedia™ slot which is typically used for program storage. While the default of NOR based booting is
FAQ detailed here, the board may be configured to boot from NAND memory (either fitted to the board oras a
Application SmartMedia™ card) which requires the use of the ABLE NAND tools
Notes
Gallery The current version of ABLE for the EBE2410ITX is 2.53. The changelog details the changes in this release. Before
EB675001DIP upgrading please ensure any changes are suitable for your requirements. Simtec try to ensure there are no
EBT500ATX regressions from release to release, however itis up to the user to ensure that there are no known issues with a
ES110 given release which may adversely affect them. This must be done prior to upgrading a board as, if the upgrade [=]
EST500 fails, the board may be leftin a state where booting is not possible [+

EB2410ITX firmware webpage.

A version of ABLE which is up-to-date at the time of shipping is provided on the boards support CD. It is aways recom-
mended that the latest update be obtained from the website in preference to the CD version.
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Loading the Upgrade

8.2.2. Loading the Upgrade

It may be upgraded either by running the romwrite ABLE executable or by reprogramming the non-volatile storage directly
e.g. by use of an EEPROM programmer.

The upgrade can be retrieved from any available boot device. Some examples for aEB2410ITX are:

cdrom - (cd0)eb2410itx-romwrite-v220.bin
tftp - (tftpboot)eb2410itx-romwrite-v220.bin
hard disc - (hd0)eb2410itx-romwrite-v220.bin

ABLE can navigate several types of filesystem Section 6.5, “Navigating a filesystem” has more details on how to locate
files. Upgrades, because of their transient nature, aretypically retrieved from the network using TFTP Chapter 7, Networking
details configuring and using network interfaces.

ABLE may need to be moved to execute from memory on some platforms such as the EB7500ATX. Thisis achieved with
the shadow command. If the shadow operation is not performed, then romwrite will prompt the user to issue the shadow
command.

Example 8.1. Theromwrite command requiring the shadow command

>(tftpboot)eb2410itx-romwite-v174. bin
............................. boot: booting 'able appl'
ROM Wite: Version 1.00

(c) 2002, 2003 Simtec Electronics

cannot run w thout ABLE shadowed.
use the 'shadow conmmand and then re-run this application
>

8.2.3. Running the upgrade

The romwrite command also performs severa checks to ensure the update is suitable. These include downgrading and
checking the machine type matches the image.

Warning

Overriding any warnings may result in an inoperable system, so be sure you understand any warnings before con-
tinuing with the upgrade.

Example 8.2. Theromwrite command producing war nings

>(tftpboot)ebllOatx-rommite-v173.bin
............................ boot: booting 'able appl
ROM Wite: Version 1.00

(c) 2002, 2003 Simec Electronics

Repl aci ng current version 174 with inage version 173

war ni ng: | mage version 173 is |ower than running version 174

| mage rel ease nunber is 2003062801

war ni ng: | mage rel ease 2003062801 is | ower than running rel ease 2003071701
war ni ng: machine 3 is not supported by inmage

War ni ngs detected, proceed with upgrade (yes to continue) ? no

Upgr aded cancel | ed by user input

>

Theromwrite command may fail at the “Erasing Device” stage if the system supports physical non-volatile storage protec-
tion. Thisfeature is currently present on all Simtec Electronics boards except the EB110ATX
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Running the upgrade

A successful flash operation will result in a message asking the user to reset the platform. Until the system is reset, the old
version of ABLE is still running.

Example 8.3. Theromwrite command completing successfully

>shadow

shadowi ng ABLE into mai n nenory

>(tftpboot) abl e. bast

............................ boot: booting 'able appl'
ROM Wite: Version 1.00

(c) 2002, 2003 Sintec Electronics

Repl aci ng current version 174 with i mage versi on 220
| mage rel ease nunber is 2003091701

Machi ne i s BAST

Fl ash: SST 39LF160 [ Ox00BF, 0x2782]

Initialising progranmer:

Er asi ng devi ce: done

Witing data: ............. done

Verifying data: ......................... done
Fi ni shing operation: done

Done! - Pl ease Reset machine

>
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Part Il. Built-in Command Reference

The sectionsin Part |1 split the commands available into groupings by type.

Each command is documented in the standard UNIX® manual page layout. The page is separated into several parts:

Name The name of the command and its purpose.

Synopsis Command synopsis which may illustrate several invocations.

Options This part is only present if the command has arguments. The command arguments are listed together with
adescription.

Description Describes the detailed use of the command.

See also This optional section gives references to other commands which may be relevant.

Conventions used in this part:

» command text.

« {argunent s} within{ } arerequired.

* repl aceabl e text for arguments.

e [ar gunent s] within[ ] are optional.

e argument |ar gunent separated by | cannot be used together.

e argunent ... isrepeatable

* [expressi on]... entire expression is repeatable.

Table 6. Commandsin alphabetical order

Command Purpose

autoboot Attempt to locate and boot suitable images automatically.
boot Starts loaded OS images

cat Displays contents of atext file

cd Change present working directory

console Controls ABLE console.

cp Copy afile.

date Show the current real time clock date and time.
dev Display and manipulate the ABLE device tree.
dhclient Configure a network interface using DHCP.
dump Displays an area of memory in hex dump
dumpfile(l) Displays afile in hex dump

echo Output some text to standard output

exit Exit ABLE shell

file Tests each argument in an attempt to classify it.
help Display help on built in commands

history Lists the commands in the command line history.
host Query the DNS.

hwinfo Print hardware information.




Command Purpose

ifconfig Network device configuration and selection
load L oad executable images

dumpfile(1) List filesin directory

mii MII phy control

meminfo Shows memory information.

memset Set range of memory to a specific value.
modules List ABLE modules

more Page afile to the console.

mutexes Display the internal mutual exclusion states for ABLE.
nc(l) Read data from a network socket.

nvclear Reset non-volatile settings to defaults
nvset Set non-volatile parameters

nvsave Save dtered non-volatile settings

nvshow Show non-volatile parameters

nvunset Clears non-volatile parameter

passwd(1) Alter ABLE interactive shell passwd

peek Examine a memory location

pmu Power management control

poke Poke memory location

pwd Show present working directory

read Reads aline of input into shell variables
reset Reset machine

sbed(1) Manipulates the board configuration data.
setargs Sets arguments to be passed to an OS started with the boot command
setdate Sets the date in the real time clock

setopt Sets device options.

settime Setsthe real time clock

sh Start anew ABLE shell

showar gs Shows arguments to be passed to any booted OS
shadow Moves ABLE into RAM

showhz Shows how long a system has been running
sleep Delay for a specified amount of time

sum Checksum afile

sysmsg Show system messages.

sysspeed Sets the system clock speed

tasks(1) Displays tasks running on system.

test(1) Performs test operations

uname(1) Print system identification

version(l) Display ABLE shell version




Chapter 9. Core Commands

These are the core commands available from the shell command line of ABLE from version 2.20 and later.




autoboot

autoboot — Attempt to locate and boot suitable images automatically.
Synopsis
aut oboot

Description

This command may be executed from the Command Line Interface however it is usually executed as part of the automated
boot sequence as explained in Section 6.8, “ Starting an Operating System Automatically”.

This command takes each filesystem in turn from the boot.fs variable and searches it for bootable images. As each possible
image is located a suitable set of parameters are derived (if possible) and the image and the commands are added to alist.

Once all the filesystems have been checked the list is displayed and a countdown commenced starting with the boot.timeout
value. If auser selects one of the entries they are then prompted to alter the guessed parameters and asked if they wish to
make the resulting command line the boot.cmd entry. If the user does not interact with the command before the countdown
completesthe first entry on the list is attempted, if that fails the second is tried and so on down the list until al entries have
been attempted.




Figure9.1. Autoboot command flowchart

"autoboot" command executed

Set boot.fs to default
cd,hd,rom,tftpboot

Is boot.fs set?

>
»

>
>

A4

Select next filesystem
from boot.fs

Add item to boot list

\ 4

Found
bootable item
on filesystem?

Any more
filesystems
to check?

Display boot list

Is there
another item
on boot
list?

Execute boot item

A A

Select next item
on boot list

A\ 4

Key pressed

boot.timeout
exceeded?

exit command

Select boot item
from list

Flowchart of the autoboot command
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console

console — Controls ABLE console.

Synopsis

consol e [-a --add {dri ver}] [-d, --drivers] [-s, --level [| evel ]] [-], --list] [-h, --help]

Options

-a, --add adds a new console driver to those currently active.

-d, --drivers showsall available display drivers which can be used with the - a switch.

-s, --level setsthe logging level to new value (if given) and displays the current logging level.
-1, --list lists the currently active consoles.
-h, --help displays the short help text and exits.

Description

This command is used to manipulate the ABLE console system. At boot, the active console is determined by the
consol e. read and consol e. wi t e values. The console command allows the current active console sources to be
altered while the system is running.

The console command allows the level of messages displayed (“logged”) on the console to be altered.

Any messages with alevel lower than the current log level will be output to the console. For example, if the logging level
is set to 6 all messages except those of level Log and Debug will be shown.

Theinitial log level is controlled by consol e. | evel and defaultsto 6 if the variable is unset.

Table9.1. Defined console log levels

Level Value Description
Critical 0 Critical errorsthat will prevent proper continued operation of ABLE
Error 1 Error messages
Warn 3 Warning messages
Info 5 M essages which give more information about an operation
Log 7 Messages which are the result of normal operation
Debug 9 Debugging messages, these will rarely be seen on non debugging releases of ABLE.

Example 9.1. Using the console command

This example showsthe use of the console command and its switches. First all the availabledriversarelisted, then the current
log level is displayed and changed. Finaly the active drivers are listed, a new driver added and listed again to show the
addition was successful.

>console -d

(-wa) s3c2410x-vi deo
(r---) usbkbd

(rw-) null

(-w-) all-w

(r---) all-rd
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(rw-) serial

(rw-) (s3c2410_serial 2)
(rw-) (s3c2410_serial 1)
(rw-) (s3c2410_seri al 0)
>consol e -s

Current console level 6
>console -s 4

Changing log level 6 to 4
>consol e -|

Console (wite):

all wite:

=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)

=> nul|: NULL

=> serial: lowlevel serial
Consol e (read):
all read:

=> usbkbd: USB Keyboard Dri ver

=> null: NULL

=> serial: lowlevel serial

>consol e -a (s3c2410 seri al 1)

addi ng consol e (s3c2410_seri al 1)

>consol e -1

Console (wite):

all wite:

=> (s3c2410_serial1l): fd (s3c2410_serial 1)

=> s3c2410x-vi deo: S3C24XX Franebuffer (640x480 @ 60Hz, 31.5 KHz)

=> nul|: NULL

=> serial: low|level serial
Consol e (read):
all read:

=> (s3c2410_serial1): fd (s3c2410_serial 1)
=> usbkbd: USB Keyboard Dri ver

=> nul | : NULL

=> serial: |lowlevel serial

>
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date

date — Show the current real time clock date and time.

Synopsis
dat e

Description

Show the current real time clock date and time. The settime and setdate commands can be used to set the real time clock
and date.

Example 9.2. Using the date command

This example shows the use of the date command to get the current date and time, the date and time being kept across a
reset and finally used to show a delay.

>dat e

Fri Mar 10 01:38:00 2006

>dat e

Fri Mar 10 01:38:08 2006

>r eset

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00: 01: 3d: 00: 01: 6a

ABLE 2. 20 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TGOSH BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hdb) Drive Enpty

DVB000: dnD: r1, 00:01:3d:00:01:6a int phy, |ink ok, 100Moit full duplex
NE2000: neO: | SA/ Generic, 00:01:3d: 00: 01: 6b

ne0: PHY 0180: bb10, state 7869, LPA 45el, 0007

ne0: starting PHY reset (260)

TMP101l: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Fri Mar 10 01:38: 24 2006

>date; sleep 22; date

Fri Mar 10 01: 38: 44 2006

Fri Mar 10 01:39: 06 2006

>

See also

settime, setdate.
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dev

dev — Manipulate and display the ABLE device tree.

Synopsis
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help

help — Display help on built in commands
Synopsis

hel p [comand]
Options

command inbuilt command name

Description

Without a parameter this command lists the in-built commands understood by the shell. Specifying a command name prints
abrief help message for that command which is typically the same asusing the - - hel p option.

Example 9.3. Using the help command

This shows the help command being used to get help on the help command itself, it then shows obtaining help on the sh
command and obtaining the same information with the --help option.

>hel p

I nt ernal commands are:

sh aut oboot sbcd bast - hdl cd pi c-wr pic-rd
bast - at 2 bast - at dncfg-rd dncf g- wr pnu shadow
mi i fconfig set [ t est consol e
di spl ay file hwi nf o wr out versi on nvcl ear
nvunset nvsave nvshow nvset unane sum

t asks sl eep showhz Sysnsg set opt showar gs
set ar gs reset nenset mem nf o peek poke
nodul es I's | sfs hel p echo dunpfile
dunp cat cp cd pwd boot

| oad hi story vt p5 vt p4 vt p3 vt p2

vt pl sysspeed settinme set date devl s dat e
Use:

hel p <command> to get brief explanation
<command> --hel p for conmand usage (if avail abl e)
>hel p hel p
Hel p on hel p:
Li sts avail abl e conmands, Optional arg gives hel p on specific comand.
Pl ease report bugs to <support @i ntec. co. uk>
>hel p sh
Hel p on sh:
Usage: sh [OPTION] [FILE]
start a shell.

-1 start an interactive shel
--hel p di splay this help and exit
--version output version information and exit

Pl ease report bugs to <support @i ntec. co. uk>
>sh --help

Usage: sh [OPTION] [FILE]

start a shell.
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- start an interactive shell
--hel p di splay this help and exit
--version output version information and exit

Pl ease report bugs to <support @i nt ec. co. uk>
>

The Example 3.2, “ Getting help on the uname command” is another example of using the help command.
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history

history — Lists the commands in the command line history.
Synopsis
hi story

Description

Lists the commands in the command line history. Each command is humbered in the list. The number of commands kept in
the history is set with the shell.hist non-volatile variable.

Commands are accessed in the history by using the up and down arrows. The command may be edited in place and then
executed as with any other command line asiif typed in.

Example 9.4. Using the history command

>hi story

1 history

2 mem nfo

3 tasks

4 hwinfo -a
5 hwi nfo
>
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hwinfo

hwinfo — Print hardware information.
Synopsis

hwi nf o [[-a] | [-u]] [--help] [--version]
Options

-a displays al the hardware info fields.

-u displays the systems unique ID

--help display short helptext and exit

--version display commands version and exit

Description

Show hardware specific information, typically the machines unique identification bytes.

Example 9.5. Using the hwinfo command

>hwi nf o
Uni que | D: 0x00: 0x01: 0x3d: 0x00: 0x01: Ox6a
>
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meminfo

meminfo — Shows memory information.
Synopsis
mem nf o

Description

Shows the memory availabe within the system and the ABLE current memory usage.

Example 9.6. Using the meminfo command

>meni nf o

Menory regi ons:
30000000, size 04000000 (65536 KiB)
34000000, size 04000000 (65536 KiB)

Menory pool : 382/3752 Ki B, 18 free bl ocks
>




modules

modules — List ABLE modules

Synopsis
nodul es

Description

Lists all the ABLE modules within a particular build. ABLE is constructed using a small section of “head” or initialisation
code and a number of modules. Each module provides a specific piece of functionality to the system e.g. the cmd_time
modul e provides the time command to the shell.

The modules are loaded according to their priority, the lowest (most important) priority first rising to the highest (lowest
importance). Thispriority system ensures afixed load order so facilitiesand drivers are available in the appropriate sequence.

Example 9.7. Using the modules command

>nmodul es
current nodul es:
cnd_tinme, priority=0x100
cnd_devls, priority=0x100
cnd_setdate, priority=0x100
ax88796, priority=0x50000
dnmd000, priority=0x50000
simec_ide, priority=0x50000
bbd2016a_i de, priority=0x50000
anubi s_bus, priority=0x65000
bast bus, priority=0x65000
osiris_bus, priority=0x65000
snik2440 bus, priority=0x65000
vr 1000 _bus, priority=0x65000
sansung_s3c2410x, priority=0x65100
dev_24cxx, priority=0x65801
nvraminit, priority=0x65880
s3c2410x_tiner, priority=0x71000
hztimer, priority=0xa0000
cnd_sysspeed, priority=0xa6000
ronfs, priority=0xa7000
serial _ul6550, priority=0xa8800
serial s3c2410, priority=0xa8800
serial _console, priority=0xa8a00
allrd _console, priority=0xa8a00
allw _console, priority=0xa8a00
nul | _consol e, priority=0xa8a00
nmul ti _consol e, priority=0xa8a00
usbkbd, priority=0xa8a00
ps2kbd_serpic, priority=0xa8a00
s3cvi d_consol e, priority=0xa8a00
snb0lvi d_consol e, priority=0xa8a00
consol e, priority=0xa8a0l
draminit, priority=0xa8a05
drv_pmu_bast, priority=0xa9100
usb_core, priority=0xa9800
usb_ohci, priority=0xa9802
announce, priority=0xa9fff
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confs, priority=0xaa001

i s09660f s, priority=0xaa002
ffs, priority=0xaa002

ext 2fs, priority=0xaa002
jffs2, priority=0xaa002
tftpboot, priority=0xaa002
char _code, priority=0xaa003

i de, priority=0xb0000

i de_di sc_drv, priority=0xb0001
i de_cdromdrv, priority=0xb0001
rom priority=0xb1000

net _dnB000, priority=0xd1001
net udp, priority=0xd1002

neti pv4, priority=0xd1002
netif, priority=0xd1002

net _i sa_ne2k, priority=0xd1002
net _ax88796, priority=0xd1002
net testl, priority=0xd1003
cycl one_code, priority=0xd1101
sh_osl oader, priority=0xe0000
appl_osl oader, priority=0xe0000
| zw_osl oader, priority=0xe0000
net bsd_osl oader, priority=0xe0000
I i nux_osl oader, priority=0xe0000
srec_osl oader, priority=0xe0000
zl i b_osl oader, priority=0xe0000
t npl01, priority=0xe8000

cndl oad, priority=0xf0000
cndboot, priority=0xf0000
cnd_cd, priority=0xf0000
cnd_cp, priority=0xf0000
cnd_cat, priority=0xf0000
cmd_dunp, priority=0xf0000
cnd_echo, priority=0xf0000
crmd_hel p, priority=0xf 0000
cmd_| sfs, priority=0xf0000
cmd_|'s, priority=0xf0000
cnd_nodul es, priority=0xf 0000
cnd_poke, priority=0xf0000
cnd_nem nfo, priority=0xf0000
cnd_nenset, priority=0xf0000
cnd_reset, priority=0xf0000
cnd_sl eep, priority=0xf 0000
cmd_wrout, priority=0xf0000
cmd_hwi nfo, priority=0xf0000
cmd_file, priority=0xf0000
cnd_di splay, priority=0xf0000
cnd_cons, priority=0xf0000
cnd_test, priority=0xf0000
cnd_set, priority=0xf0000

cmd_i fconfig, priority=0xf0000
cmd_mi, priority=0xf0000
cnd_aut oboot, priority=0xf0001
shel |, priority=0xf0002
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mutexes

mutexes — Display the internal mutual exclusion states for ABLE.

Synopsis
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passwd

passwd — Alter ABLE interactive shell passwd

Synopsis

passwd

Description

Theinteractive shell can be proteced from unauthorised access by a password. The password up to eight charactersin length
and must only use characters typable from the ABLE console.

The password is hashed with asalt value and stored in a non-volatile variabl e consol e.password. When the system is booted,
immediately after thr automatic boot processing is completed, the password will be prompted for. If an incorrect password
is entered three times the system will be reset.

This command prompts the user for a password, places a suitably hashed value in the consol e.password and prompts the user
to save the new password with nvsave if they wish to make the password permenant.

Example 9.8. Using the passwd command

>passwd
Ent er new password:
Ret ype new passwor d:

Password changed, please run 'nvsave' to ensure the change persists.
>

See also

nvsave.
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pmu
pmu — Power management control
Synopsis
pu [-o] [-r] [-w{state} ] [-n{state}][-5] [-a] [-I]
Options
-0 turnspower off
-r  hard reset
-w set global wake on state to on with 1 or off with 0
-n setwakeon LAN state to on with 1 or off with O
-s  set PMU value

-a peform PMU action

-1 list current PMU values

Description

Used to manipulate the Power Management Unit of a platform.
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reset

reset — Reset machine
Synopsis
reset

Description

This command may be used to reset the machine, the exact behaviour is system dependant.

Onthe EB7500ATX and EB2410ITX boardsthis command will communicate with the power management deviceto perform
aphysical system reset while the EB110ATX will perform a simple soft reset.
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shcd

shed — Manipulates the board configuration data.

Synopsis

sbed [, --load {f i | €}] [-s, --show] [-d, --drivers] [-h, --help]

Options
-1, --load Load Simtec Electronics board configuration data for passing to an OS.
-s, --show Show Simtec Electronics board configuration data
-d, --drivers ListSimtec Electronicsboard configuration data drivers

-h, --help display short help message

Description

Simtec board configuration data control command, allows manipulation of the board configuration data on supported ma-

chines.
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setdate

setdate — Sets the date in the real time clock
Synopsis

set dat e {day} {nont h} {year}
Options

day  day of month to set

nont h  month to set

year year to set, two digit values will have 2000 added

Description

Thiscommand allows the date to be set in the real time clock. The real time clock istypically battery backed and the settings
are retained across reboots.

Example 9.9. Using the setdate command to set the real time clock

>setdate 1 2 3

setdate: assum ng year value is offset from 2000
>dat e

Sat Feb 01 17:59:52 2003

>reset

selected all-w for console wite

selected all-rd for console read

DRAM 128 Mo (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2.20 Copyright 2001- 2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSH BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hdb) Drive Enpty

DMVMB000: dnD: r1, 00:01:3d:00:01:6a int phy, [ink ok, 100Moit full duplex
NE2000: neO: | SA/ Generic, 00:01:3d: 00: 01: 6b

ne0: PHY 0180: bb10, state 7869, LPA 45e1, 0007

ne0: starting PHY reset (264)

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Sat Feb 01 18: 00: 04 2003

>setdate 10 3 2006

>dat e

Fri Mar 10 18: 00: 33 2006

>

See also

settime, date.
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setopt

setopt — Sets device options.
Synopsis

set opt {devi ce} {opti ons}
Options

devi ce  device on which to set options.

options optionsto apply to device

Description

This command allows device options to be altered, typically baud rates and data formats on character devices.

The device which options are applied to is typically a serial port. The console command can be used to obtain a list of
appropriate devices with the - d option.

The options are in the form:
baud, dat a- f or mat

The baud rate is a simple numeric value e.g. 115200 or 19200. The data format is specified as three single character values.
The first denotes the number of data bits, typically eight or seven. The second sets the parity type one of none (n), odd (o)
or even (e). The third isthe number of stop bits either one or two.

The initial port options are detailed in Section 5.2, “ Setting parameters on serial drivers’.

Example 9.10. Using the setopt command to alter serial port options.

This exampl e shows the setopt command altering the baud rate of the second s3c¢2410 serial port to 19600.

>console -d

(-wa) s3c2410x-video
(r---) usbkbd

(rw-) nulti

(rw-) null

(-w-) all-w

(r---) all-rd

(rw-) serial

(rw-) (s3c2410_seri al 2)
(rw-) (s3c2410 serial 1)
(rw-) (s3c2410_seri al 0)
(rw-) (ul6550_seriall)
(rw-) (ule550_serial 0)
>setopt (s3c2410 serial 1) 19600, 8n1
>
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settime

settime — Setsthe real time clock

Synopsis

setti ne {hour} {m nut e} {second}
Options

hour hour to set using 24 hour clock

m nut e minuteto set

second second to set

Description

Thiscommand allowsthetimeto be set in thereal time clock. Thereal time clock istypically battery backed and the settings
are retained across reboots.

Example 9.11. Using the settime command to set thereal time clock

This example shows the time being altered, the system reset and the retention and correct update of the time across the reset.

>dat e

Wed Mar 22 16:37:11 2006

>settime 1 2 3

>dat e

Wed Mar 22 01:02: 03 2006

>r eset

selected all-w for console wite

selected all-rd for consol e read

DRAM 128 Mo (134217728 bytes)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2.21r1 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSH BA CD- ROM XM 7002B Pl O node 4
hdc: FUJI TSU MHF2043AT: ATA PI O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hdb) Drive Enpty

DVB000: dnD: r1, 00:01:3d:00:01:6a int phy, link ok, 100Moit full dupl ex
NE2000: neO: | SA/ CGeneric, 00:01:3d:00: 01: 6b

ne0: PHY 0180: bb10, state 7869, LPA 45el, 0007

ne0: starting PHY reset (262)

TMP101l: not detected

sys. aut oshadow unset, automatically shadow ng

>dat e

Wed Mar 22 01:02: 26 2006

>settime 16 40 O

>dat e

Wed Mar 22 16:40: 00 2006

>

See also

setdate, date.




shadow

shadow — Moves ABLE into RAM

Synopsis
shadow

Description

Moves ABLE into RAM. This allows systems where ABLE executes directly from flash memory to move ABLE into RAM
where it will execute faster, thisis also required if the underlying flash memory isto be reprogrammed e.g. when upgrading
ABLE

Thiscommand islargely deprecated and is generally now only used on the EB7500ATX. Most platforms are running ABLE
shadowed as most current designs do not have directly mapped memory to execute from.
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showhz

showhz — Shows how long a system has been running
Synopsis
showhz

Description

ABLE maintains an internal timer which increments 100 times a second. The timer is started from 0 and hence gives an
indication of the amount of time since the last reset.

This command displays the value of the system timer in hexadecimal, the value is also converted into seconds for conve-
nience.

Example 9.12. Using the showhz command

>showhz; sleep 10; showhz
HZ: be36 (486 seconds)
HZ: c227 (497 seconds)

>showhz
Hz: 1f6b9 (1286 seconds)
>
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sysmsg
sysmsg — Show system messages.
Synopsis
sysnsg

Description

Displays the system message history buffer. This buffer contains all the messages ABLE has produced. Not all of these
messages may have been output to the console, the console.level variable and the console command control which messages
are displayed and which are simply placed in the message buffer.

Example 9.13. Displaying the system messages after a default boot

The system message log contains more information than will normally be output to the consol e, these messages can be useful
for discovering problems.

selected all-w for console wite

selected all-rd for console read

DRAM 128 My (134217728 byt es)

BAST: PMJ version 1.02, |ID 00:01: 3d: 00: 01: 6a

ABLE 2.20 Copyright 2001-2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TGOSHI BA CD- ROM XM 7002B Pl O node 4

hdc: FUJI TSU MHF2043AT: ATA Pl O node 4

hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdcl): ext?2)

(hdb) Drive Enpty

DVB000: dnD: r1, 00:01:3d:00:01:6a int phy, link ok, 100Moit full duplex
NE2000: neO: | SA/ Generic, 00:01:3d: 00: 01: 6b

TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>sysnsg

: dcc: status 20000000, read 80f403c8

| ow | evel serial 00000000

log level is now 1

ABLE: 2.20 (s3c2410x) (vince@erald) Thu Feb 16 14:47:40 GMI 2006
Processor: Sansung S3C2410A (arnD20)

System Machi ne bast/s3c2410x, Linux id 0x014b
S3C2410X RTC. 13:49:57, 03/01/2003

(s3c2410x) character device

NAND: configured boot slot is O (card slot)

10: NAND devi ce 0: Sansung K9F1208uOa [ 131072, 32, 512]

11: (flash0) on (nandOpl)

12: (flashl) on ((nandOp2):jffs2)

13: EEPROM 24cXX, 1024 bytes, single byte addressed, U D unset
14: (nvranD) on (24cxx0pl)

15: sys.speed is unset, Setting CPU Speed to 266MHz

16: (ul6550 serial0) aliased to (char0)

17: (ul6550 seriall) aliased to (charl)

18: s3c2410 serial: 115200, 8nl, 16 byte fifo on, u clock
19: (s3c2410 serial0) aliased to (char?2)

20: s3c2410 serial: 115200, 8nl, 16 byte fifo on, u clock
21: (s3c2410 seriall) aliased to (char3)

22: s3c2410 serial: 115200, 8nl, 16 byte fifo on, u clock

RO R
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23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:

(s3c2410 serial2) aliased to (char4)
all -w: adding console 'serial

all-w: adding console '"null'

no configuration, defaulting to VGA
Chrontel CH7006 detected

screen nmode is 640x480, ?Hz, ?Hz HSync
vi deo: video size 300K

s3c-fb: VO k=22166666 HZ

configuring ch7006: vga

all -w: addi ng consol e 's3c2410x-vi deo
failed to find SMb01 devi ce

no console | evel set, setting 6
selected all-w for console wite
selected all-rd for console read

DRAM 128 Mo (134217728 hytes)

BAST: PMJ version 1.02, | D 00:01: 3d: 00: 01: 6a

ush. enabl e not set, setting 1
ush. hubdept h not set, setting 2
new hc e036d1b4

starting hc e036dlb4

ABLE 2.20 Copyright 2001- 2005, 2006 Si ntec El ectronics
hdb: ATAPI CDROM TOSH BA CD- ROM XM 7002B Pl O node 4

hdc: FUJI TSU MHF2043AT: ATA PI O node 4
hdc: Di agnosi ng di sc drive: ok

(hdc) 4GB

(hd0) on ((hdcl): ext?2)

(hdb) Drive Enpty

DVMB000: dnD: r1, 00:01: 3d: 00: 01: 6a int

NE2000: neO: | SA/ Generic, 00:01:3d: 00: 01: 6b
neO0: PHY 0180: bb10, state 7849, LPA 0000, 0004

ne0: starting PHY reset (238)
TMP101: not detected

sys. aut oshadow unset, automatically shadow ng

>ne0: bringing PHY up (489)
sysnsg
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sysspeed
sysspeed — Sets the system clockspeed
Synopsis
sysspeed [speed]
Options
speed system speed in MHz, ainteger number is required and the MHz units should be omitted.
Description
Displays possible speeds with no parameters or sets the system speed in MHz.

Example 9.14. Using the syspeed command on a EB24101 TX

This shows the sysspeed command being used to list possible values with the * indicating the current selected speed. The
speed is changed to 226 MHz from 266MHz and redisplayed.

>sysspeed
34 MHz 45 MHz 51 MHz 48 MHz 56 Mz
68 Mz 79 Mz 85 Mz 90 MHz 101 MHz
113 Mz 118 Mz 124 Mz 135 Mz 147 Mz
152 Mz 158 Mz 170 Mz 180 MHz 186 MHz
192 Mz 203 MHz 210 MHz 226 MHz * 266 Mz
268 MHz 270 MHz

>sysspeed 226
Setting CPU Speed to 226MHz
CPU Speed successful |y changed

>sysspeed
34 Mz 45 MHz 51 MHz 48 MHz 56 Mz
68 Mz 79 Mz 85 Mz 90 MHz 101 MHz
113 Mz 118 Mz 124 Mz 135 Mz 147 Mz
152 MHz 158 Mz 170 Mz 180 MHz 186 MHz
192 Mz 203 MHz 210 MHz * 226 Mz 266 MHz
268 MHz 270 MHz
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tasks

tasks — Displays task threads currently running on system.
Synopsis
t asks

Description

ABLE runs several threads to control various hardware devices. This command displays the currently running threads.
Theinformation is presented in atabular form. The columns are;

Task name and address
Priority of execution

Current state

Register context block

Time thread was last scheduled

The scheduling for the threads is a simple “round robin” method which suffices for ABLE requirements.

Example 9.15. Using the tasks command

This example shows the tasks command when run on a EB2410ITX. The showhz command is used to show the current
system time which is the same as used in the “Last Run” column. It shows the Ethernet PHY control task, the USB host
controller driver, the reaper task to clean up after other tasks, the init task which starts the system and the main task which
typically runs the autoboot or interactive shell.

>showhz ; tasks ; showhz
Hz: Oxf519 (62745) (100/sec => 627 seconds)

Task Prio State Regs Last Run Sl eeping Wkeup Preenpts

t asks e00898c4 0004 r----- c e0089920 0000f51a 00000000 00000000 00000002

usb- hub e008b2a4 0001 ------- e008b300 0000008b e008c288 - 0062747 00000000
usb- hub e0087e54 0001 ------- e0087eb0 0000f 51c 0012178 00000001 00000000

| P dev dmlL e0084el14 0001 ------- €0084e70 0000f 51c e0084dd4 00000001 00000000
| P dev dnmD e0082c24 0001 ------- €0082c80 0000f 51d e0082be4 00000001 00000000
usb- hc e0080ae4 0001 ------- e0080b40 0000f 51e e€0012178 00000001 00000000
reaper e007c6f4 0000 ------- e007c750 0000f519 e0012164 - 0062751 00000000

| P Stack e0079b54 0003 ------- e0079bb0 0000f 51a e0075704 00000005 00000000

i dl e e0075514 0008 r------ e0075570 0000691b 00000000 00000000 00000226

init e00757c4 0004 ------- e0075820 0000f 519 e008988c - 0062753 00062365

Hz: Oxf521 (62753) (100/sec => 627 seconds)
>
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uname
uname — Print system identification
Synopsis

unarme [-a, --al] [-s, --kernel-name] [-n, --nodename] [-r, --kernel-release] [-v, --kernel-version] [-m, --machin€] [-o, --
operating-system] [--help] [--version]

Options
-a, --all print al information, in the following order:
-s, --kernel-nane print the kernel name
-n, --nodenane print the network node hostname
-r, --kernel-rel ease print the kernel release
-v, --kernel-version print the kernel version
-m --machi ne print the machine hardware name
-0, --operating-system printtheoperating system
--help display this help and exit
--version output version information and exit
Description

Print system identification, this command is practically identical in use to equivalent commands under UNIX®.

The uname command prints information about the machine and operating system it is run on. If no options are given the
- s option is assumed.

The information printed is always in the order ker nel - name, nodenane, ker nel - r el ease, nachi ne and oper -
ati ng system Thevaluesdisplayed may contain spaces or punctuation.

Example 9.16. Using the uname command on the EB2410I T X

>uname
ABLE
>unanme -a
ABLE unknown 2.53 #18035 Mon Jan 26 12:22:21 2009 s3c2410 ABLE
>unanme -r
2.53
>uname -V
#18035 Mbn Jan 26 12:22:21 2009
>
See also
version().
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version

version — Display ABLE shell version
Synopsis
version

Description

Displaysthe version number and build information of the currently executing instance of ABLE. Thisisthe same text which
is output during the boot process.

Theinformation provided by this command is also available from the uname command.

Example 9.17. Using the ver sion command

>ver si on
ABLE 2.53 (18035) Copyright 2001-2008 Sintec Electronics
>

See also

uname(1).
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Chapter 10. Shell Commands

These are the commands which can be used to perform operations related to the ABLE shell.
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echo

echo — Output some text to standard output
Synopsis

echo [-n] [-€] {text}
Options

-n  donot output the trailing newline

-e enable interpretation of the backslash-escaped characters

text texttodisplay

Description

Thiscommand isused to display text on the output console. Oneuseisin scriptsto indicate what actions are being performed.

If the - e option is used, the following sequences are recognised:

Table 10.1. Escaped echo characters

Character Result

\ONNN the character whose ASCII codeis NNN (octal)
\\ backslash

\a alert (BEL)

\b backspace

\c suppress trailing newline (same as the - n option)
\f form feed

\n new line

\r carriage return

\t horizontal tab

\v vertical tab

Example 10.1. Using the echo command

>echo pepper;echo fish

pepper

fish

>echo -n pepper;echo fish
pepperfish

>
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exit

exit — Exit ABLE shell
Synopsis

exit [status]
Options

status integer exit status.

Description

Causethe shell to exit with aspecified status. If the status code is omitted the exit statusisthat of the last command executed.

If theinitial shell isexited any additional modules with lower priority will be executed, ultimately if no further modules are
available the system will halt.
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read

read — Reads aline of input into shell variables

Synopsis

read [-d{del i mi ter}][-€ [-n{nunber}] [-p{prompt }][-s] [-t{ti meout}][-u{fil e}]{variable..}

Options

Description

-d delimter

-n nunber

-p pronpt

-t tineout

-u fd

vari abl e

The delimiter is a single character which is used to terminate the input line the default if this option is
not given is newline.

If the input is not coming from afile (- u isn't used) the input will be read with aline editor. Thisline
editor is the same as the main shell but with no history.

The command exits after reading the specified number of characters.

The prompt will be output before starting to accept input. The prompt is only displayed if - u is not
being used.

If the - u is not being used characters entered are usually displayed, this switch inhibits this display.
This can be used for password entry.

this stops reading input after the timeout and exits with a non zero exit code. The option has no effect
if the - u option is being used.

Instead of reading input from the console read from the given file descriptor.

The names of the variables to place the read text into. If ho names are supplied the input is put into
the REPLY variable.

One lineis read from the console, or from the file descriptor supplied as an argument to the -u option, and the first word is
assigned to thefirst variable name, the second word to the second name, and so on, with leftover words and their intervening
separators assigned to the last name. If there are fewer words read from the input stream than names, the remaining names
are assigned empty values.

The charactersin | FS are used to split the line into words unless the delimiter switch is used.

Thereturn codeis zero, unless end-of-file is encountered, read times out, or an invalid file is supplied as the argument to - u.

Example 10.2. Using theread command

This example shows the use to the read command in several ways. Firstly reading simple text without a prompt and then

with along prompt.

>r ead

sonme text
>echo $REPLY
sonme text

>read -p "a long pronpt $"
a long pronpt $sone text with a | ong pronpt

>echo $REPLY

some text with a | ong pronpt

>
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This shows reading values into a specified variable and how the REPLY variable is unaffected.

>REPLY="no repl y"

>read -p $ VAR ABLE

$sone text with a pronpt in VAR ABLE
>echo $VARI ABLE

sone text with a pronpt in VAR ABLE
>echo $REPLY

no reply

>

This shows the use of the silent switch to suppress echoing of output.

>read -s VAR ABLE

>echo $VARI ABLE
sonme text in VARIABLE with silent enabl ed
>

This shows the use of the delimiter and timeout options to read a preset number of characters and perform a read within

a set amount of time.

>read -n 5 VARI ABLE
12345>echo $VARI ABLE

12345

>read -d 9 VARI ABLE

this text continues until a 9>echo $VARI ABLE
this text continues until a
>echo $?

0

>read -t 3 VARI ABLE

>echo $?

1

>echo $VARI ABLE

this text continues until a
>
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set

set — Set or clear shell options and positional parameters
Synopsis

set {fil enane}
Options

filenane Filetodisplay

Description

See also

dumpfile(1).
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sh

sh — Start anew ABLE shell

Synopsis
sh [-x] [-€] [-V] [-i] [--help] [--version]
Options
- X Display the command to be executed with its variables expanded.
-e Exit immediately if acommand fails
-V Display lines of input asthey are read.
- Start an interactive shell
--help Display short helptext and exit
--version Display commands version and exit

Descri

ption

This command starts anew ABLE shell, for full information on using the shell refer to Chapter 3, Command Line Interface.
The newly created shell environment is separate from the invoking shell, variables from the parent are not available and
upon exit any variables set within the shell are lost.

Example 10.3. Subshell variable scope

This example shows setting variables in the outer shell and in the subshell and their scope.

>echo
>echo

>FOOo="
>BAR="
>sh
>echo

>echo

>BAR="
>FOOo="
>echo

sonet h
>exi t

>echo
hel l o
>echo
goodby
>

${ FOO}
${ BAR}

hel |l o and goodbye"
goodbye and hel | 0"

${ FOO}
${ BAR}

sonet hi ng el se"
entirely"

${ FOO ${BAR}

ing else entirely

${ FOO}
and goodbye
${ BAR}
e and hello

The- x, - e and - v switches control the shells overall behaviour, these variabl es are accessed from the shell using the special
variable $_.
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sleep

deep — Delay for a specified amount of time
Synopsis

sl eep {tine}
Options

ti me Timein secondsto delay

Description

This command is used to pause execution for a given length of time. The time given must be a simple integer number of
seconds.

Example 10.4. Using the sleep command to delay execution

>date ; sleep 15 ; date ; sleep 9 ; date ; sleep 292 ; date
Fri Jan 05 04:25:51 2003

Fri Jan 05 04:26:06 2003

Fri Jan 05 04:26: 15 2003

Fri Jan 05 04:31:07 2003

>
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test

test — Performs test operations

Synopsis

t est [--help] [--version] expr essi on

Options
--help

--version

Display this help and exit

Output version information and exit

expressi on Expression to evaluate.

Description

Exit with the status determined by the expression (shown in Table 10.2, “ Possible test expressions’).

An omitted expression defaults to false. Otherwise, the expression is evaluated to a true or false result and sets exit status

accordingly.

Andiasis provided so this command can be called as | this gives amore familiar way to use this command.

For the tests which check for afile having UNIX® read or write permissions ABLE assumes the root (UID 0 and GID 0)
superuser is being used.

Table 10.2. Possible test expressions

Test

Result istrueif

(expression)

expr essi onistrue

I expr essi on

expressi onisfase

expressi onl -aexpressi on2

both expr essi onl and expr essi on2 aretrue

expr essi onl -oexpressi on2

either expr essi onl or expr essi on2 istrue

-nstring thelength of st ri ng isnonzero
string equivalentto-nstri ng
-zstring thelength of st ri ng iszero

stringl=string2

the strings are equal

stringl!=string2

the strings are not equal

i ntegerl-eqinteger?2

i ntegerlisequa toi nt eger?2

i ntegerl-geinteger?2

i nt eger 1 isgreater than or equal toi nt eger 2

i ntegerl-gti nteger?2

i nt eger 1isgreater thani nt eger 2

i ntegerl-leinteger?2

i nt eger 1islessthanor equa toi nt eger 2

i ntegerl-lti nteger?2

i nt eger 1lislessthani nt eger 2

i ntegerl-neinteger?2

i nt eger 1isnotequal toi nt eger 2

filel-effile2

filelandfil e2 havethe same device and inode numbers

filel-ntfile2

fil elisnewer (modification date) thanfi | e2

filel-otfile2

filelisolderthanfil e2

-bfile

fil e existsandisblock special
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Test Result istrueif
-cfile fil e existsandis character specia
-dfile fil e existsandisadirectory
-efile fileexists
ffile fil eexistsandisaregular file
-gfile fil e existsandisset-group-1D
-Gfile fil e existsand is owned by the effective group ID
-hfile fileexistsandisasymboliclink (sameas-L)
-kfile fil e existsand hasits sticky hit set
-Lfile fil e existsandisasymboliclink (same as-h)
-Ofile fil e existsandisowned by the effective user ID
-pfile fil e existsandisanamed pipe
-rfile fil e existsand read permission is granted
-sfile fil e existsand has a size greater than zero
-Sfile fil e existsand isasocket
-tfd file descriptor f d is opened on aterminal
-ufile fil e existsand its set-user-1D bit is set
-wfile fil e existsand write permission is granted
xfile fil e existsand execute (or search) permission is granted

Except for - h and - L, al file-related tests dereference symbolic links. Beware that parentheses need to be escaped (e.g.,

by back-dlashes) for shells.

Example 10.5. Performing assorted tests

This example shows the use of the test command with various expressions. Each test uses “& & echo true” to make it clear

when the expression returns a true (zero) exit status.

>test | (1 -ge 0) && echo true
>echo $?

1

>test ( 1 -ge 0) &% echo true
true

>echo $?

0

>test | (1 -ge 0) && echo true
>test | ( 0 -ge 1) & echo true
true

>test -f (hdQ)/etc/services & echo true
true

>test -f (hdO)/etc/services -a ( 1 -ge 0 ) && echo true

true

>test -f (hdO)/etc/services -a ( 1 -ge 2 ) & echo true
>test -f (hdO)/etc/services -0 ( 1 -ge 2 ) & echo true

true

>test -n "foo" && echo true
true

>test -n "" && echo true

>test -z "foo" && echo true
>test "foo" = "foo" && echo true
true

>test "foo" = "bar" &%& echo true
>test "foo" != "bar" && echo true
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true
>t est
>t est
true
>t est
true
>t est
true
>t est
>t est
>t est
true
>t est
true
>t est
>t est
>t est
>t est
true
>t est
>t est
true
>t est
>t est
true
>t est
>t est
true
>t est
t est

true
>

1 -eq 2 & echo true
1 -eqg 1 & echo true
1 -ge 0 & echo true

1 -ge 1 & echo true

1 -ge 2 & & echo true
1 -gt 1 & echo true
1 -le 2 & echo true

1 -le 1 & & echo true

1-le O & echo true
1-It 1 & echo true
1 -ne 1 && echo true
1 -ne 0 & echo true

-f (hdO)/etc/services
-f (hdO)/etc/services & echo true

-d (hdO)/etc/services & echo true
-d (hdO)/etc &% echo true

-b (hdO)/etc/services & echo true
-b (hd0O)/dev/ hda && echo true

-c (hd0)/dev/ hda && echo true
-c (hdO)/dev/tty && echo true
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Chapter 11. Network operations

These are the commands for controlling the network interfaces.
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Ifconfig

ifconfig — Network device configuration and selection

Synopsis

ifconfig [-a [-§] [--help] [--version] {i nterface} [address] [netmask{addr ess}] [gateway{addr ess}]
[tftpserver{addr ess} ] [[up] | [down]]

Options
-a Displaysinformation about all available interfaces
-S Changes output to short format
--help Display commands syntax then exits

--version  Displayscommands version then exits

addr ess Addressto

assignto interface e.g. 192.168.7.101

interface Nameeg. neOor deO unless- a isused

net mask Netmask to assign to interface e.g. 255.255.255.0

gat eway Default gateway to assign to interface e.g. 192.168.7.1

tftpserver TFTP server addressto usee.g. 192.168.7.10

up Selects the interface as operational and the defaullt.
down Disablesthe interface.
Description

This command allows network interfaces to be manually configured and different interfaces to be selected.

Normally ABLE will use DHCP on the default interface when retrieving files over tftp, the default interface may be changed

with this command by using

just the up flag (see Example 11.1, “Using the ifconfig command to select default interface”)

By using the other parameters the interface may be configured with 1Pv4 addresses. Configuring in this way removes the
requirement of using a DHCP server.

Example 11.1. Using the ifconfig command to select default interface

>ifconfig -a
dnD HWaddr 00

ne0 HWaddr 00

>i fconfig dmD up

| ooki ng for net.dnD
net . dnD: sel ected as
>i fconfig neO up

| ooki ng for net.ne0
net. ne0: sel ected as
>

: 01: 3d: 20: 20: 20

:01:3d: ff:ff: 00

boot interface

boot interface
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Example 11.2. Using theifconfig command to configure a fixed address

This example shows the first davicom interface (dmO) being configured with the IP protocol address 192.168.7.101 with a
netmast of 255.255.255.0 and to use the tftpserver 192.168.7.10 no default gateway has been specified.

>ji fconfig dnmD 192.168. 7. 101 net mask 255.255.255.0 tftpserver 192.168.7.10 up
| ooki ng for net.dnD

net . dnD: sel ected as boot interface

>
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dhclient

dhclient — Automatically configure a network interface using DHCP.
Synopsis
dhclient [-k] {i nterface}
Options
-1 Terminate an extant dhclient instead of starting a new one. Releases the lease.

i nterface Theinterfaceto start or stop DHCP on.

Description

ABLE is capable of using the Dynamic Host Configuration Protocol (DHCP) to provide IP, DNS and boot-server configu-
ration information. ABLE can use DHCP on any (or all) of itsinterfaces on multi-ethernet-device boards.

Example 11.3. Using the dhclient command

This shows the configuration of the first Davicom ethernet device on a board.

>dhcl i ent dnD

DHCP: Attenpting network autoconfiguration for dnD.

DHCP: Aut omatic network configuration for dnmD successful.
DHCP: Address 192. 168. 0. 100

DHCP: Net mask 255. 255. 255. 0

DHCP: Gateway 192.168.0.1

DHCP: Server 192.168.0.5

DHCP: Next Server 192.168.0.3

DHCP: DNS Server 192.168.0. 2
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host

host — Look up hosthames and optionally set DNS server values.
Synopsis
host [-s, --setr esol ver] [--help] [--version] name...
Options
-s, --set settheresolver to use. The default isthe one provided by the DHCP response.
--help display short helptext and exit

--version display commands version and exit

namne The host name to resolve.
Description
Perform a DNS lookup.

Example 11.4. Using the host command to resolve an address.

>host www. si mt ec. co. uk
WWW. Si ntec.co.uk is at 217.147.94. 109
>

See also

dhclient.
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mii

mii — M1 phy control

Synopsis

m i {-d,--devdevi ce} [-p,--phy addr ess] [-s, --show] [-r, --read addr ess] [-w, --writeaddr ess val ue] [-h, --help]
Options

-d, --dev Performs operation on the specified device

-p, --phy Specify phy address on device
-s, --show  Show all registersfor phy
-r, --read Readmii register

-w, --wite Writemiiregister

-h, --help Display short help message
Description
Gives control of MII phy parameters on supported network controllers.

Example 11.5. Using the mii command to show all theregistersin a phy

>mi -d ne0 -s
[00] = 3000 [01] = 7849 [02] = 0180 [03] = bbl0
[04] = 0lel [05] = 0000 [06] = 0004 [07] = 2001
[08] = 0000 [09] = 0000 [10] = 0000 [11] = 0000
[12] = 0000 [13] = 0000 [14] = 0000 [15] = 0000
[16] = 0000 [17] = 0283 [18] = 11dd [19] = 0000
[20] = 0000 [21] = 5256 [22] = 07ec [23] = 4001
[24] = 0800 [25] = 2041 [26] = 07cf [27] = 1cl1
[28] = 0010 [29] = 1000 [30] = 0000 [31] = 0001
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nc

nc — Read and display data from a network socket
Synopsis

nc {addr ess} {port}
Options

addr ess ThelP address to connect to.

port The port on the remote server to connect to.
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Chapter 12. File Navigation

These are the file commands are available from the shell command line of ABLE from version 2.20 and later.
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cd

cd — Change present working directory
Synopsis
cd[di rectory]
Options
di rectory Directory to set as present working directory.

Description

This changes the present working directory of the shell to the specified directory, the change may be relative to the current
directory or an absolute path.

Example 12.1. Using the cd and Is commandsto navigate a filesystem

This shows using the cd command to change into the boot directory of the first hard drive and then perform arelative move
into the var directory.

>cd (hd0)/ boot

>l s
config-2.6.13-simecl
vm i nuz-2.6. 13-sintecl
>cd ../var

>l s

lib

cache

backups

| ocal

| ock

| og

run

spool

tnp

opt

mai |

>
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dumpfile
Is— List filesin adirectory.
Synopsis
I's [4][-a [di rectory]
Options
-1 Long listing giving more information.

-a Listing includes al files.

directory Directory tolist.

Description

Thiscommand producesalist of al thefilesin agivendirectory, if no directory isspecified then the present working directory
is shown. Example 12.1, “Using the cd and |s commands to navigate a filesystem” shows the listing of the PV\D.

Listing the “root” directory (Is/) lists all the available filesystems.

Example 12.2. Using the Is command

This shows a simple directory listing of thefirst hard disc partition with a filesystem.

>l s (hdO0)
| ost +f ound
etc

nmedi a

var

usr

bi n

boot

dev

hone

lib

mt

pr oc

r oot

shi n

tm

sys

Srv

opt

>

This shows a detailed directory listing of the first hard disc partition with a filesystem.

>ls -1 -a (hd0)

dr wxr - Xr - x 22 00 4096 .

dr wxr - Xr - x 22 00 4096 ..

dr wxr - Xr - x 200 49152 | ost +f ound
dr wxr - Xr - x 73 0 0 4096 etc

dr wxr - Xr - x 200 4096 nedi a
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dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr wWxr wxr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr wxr wxr wx
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
>

=
w

=
NNNAEANOONNOOONDNDNDDN
[cNeolNeololololoNolNolNololNolNoNolNo)
OCOO0OO0OO0OO0ODO0ODOCOU1OOOOoOOo

4096
4096
4096
4096
24576
0 4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

var
usr
bi n
boot
dev
hone
lib
mt
pr oc
r oot
shin
tnp
sys
Srv
opt

This shows the PWD being changed and the Is command used to display the directory contents.

>cd (hd0)

>ls -I -a
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr wWxr wxr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
dr wxr wxr wx
dr Wxr - Xr - X
dr Wxr - Xr - X
dr Wxr - Xr - X
>

~ NN
WNDNDN

cNeoNeoNeolololoNoNolNolololololNolNolNoNolNe N

N
cNeoNeoNeoleololoNoNold NeoleololNolNoNolNoNolNe N

=
w

=
NNNBENOONNOOOONNDDNDDN

4096
49152
4096
4096
4096
4096
4096
4096
24576
0 4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

4096 .

| ost +f ound
etc
nmedi a
var
usr
bi n
boot
dev
hone
lib
mt

pr oc
r oot
shin
tnp
sys
Srv
opt
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pwd

pwd — Show present working directory
Synopsis

pwd

Description

Thiscommand can be used to show the present working directory. Thisinformation isalso availableinthe PWD shell variable.

Example 12.3. Using the pwd command and PWD variable to show the present working directory

>cd (hdO)/ boot
>pwd
(hd0) / boot
>echo $PWD
(hd0) / boot

>cd ../ var
>pwd

(hdO0) / var

>
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Chapter 13. File manipulation commands

These are the commands to manipulate files and are available from the shell command line of ABLE from version 2.20
and later.
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cat

cat — Displays contents of atext file
Synopsis

cat {fil enane}
Options

filenane Filetodisplay

Description

Useto display the contents of afile. The filewill be displayed in ASCII text, non printable characters and escape sequences
may cause various effects. Thisisusually only an issueif binary files are displayed.

Example 13.1. Using cat command to display files contents

This example shows the display of two files one text and one binary.

>cat (hd0)/ etc/passwd
root:x:0:0:root:/root:/bin/bash
daenon: x: 1: 1: daenon: / usr/ sbi n:/ bi n/ sh
bi n: x: 2: 2: bi n: / bi n:/bin/sh

sys: Xx: 3: 3:sys: /dev:/bin/sh

sync: x: 4: 65534: sync: / bi n: / bi n/ sync

>

This shows the display of part of abinary file and the undesirable effects.

>cat (hd0O)/bin/ls

fb.. p@aeM nLXkzZ/ . ([ =+$P*. nqBo NUN. .. I.,.& >. Al)04RD'

<8\ WQJ]:C(0%..4 .(..44.4..... 00.0........ b..b.... . . .P.U.... .. .. .bb...H
KG;[.T. |.*P. *.+, I|]. ....<i..

T T ST . nye... 1.U& nyy.... ...+ ..a.( 2.... c.u., i.0 >,
[....w...4..?2.0..... 1.p..aP#...... T#........ e..4.. .e.a.H>.0.U& .nyRi....i.0...
T.U o.e..... (o] H 0. .Hh ny<.U& .ny...... mA. 0. .i L t

0 $...85. ... 0 k< g.Hd.n.T.D.&

[.8.xX.T....... 0 P

..... . v.... .P#. .nya....P.U& .nyb......b.a..~a. .......W u X. . H w.
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See also

dumpfile(1).
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Cp

cp — Copy afile.
Synopsis
cp {source} {desti nation}

Options

source File to copy from.

destinati on Filetocopy to.

Description

Copy source file to destination.
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dumpfile

dumpfile— Displays afilein a hexadecimal dump

Synopsis

dunpfil e {fil enanme} [-s, --start {of f set }] [-], --length {| engt h}] [-b, --blksize {si ze}] [-t, --text] [--help]
Options

fil enane File to dump

-s, --start offset Offset, in bytes, into the file to start the dump

-1, --length I ength Lengthof data, in bytes, to dump

-b, --blksize size Blocksize

-t, --text Dump text only, no hex output

--help Display short helptext and exit
Description

Useto display the contents of afilein ahexadecimal dump. The output will be put through apager and can be aborted with g.

Care should be taken with the parameters to this command which come after the filename.

Example 13.2. Using the dumpfile command

This exampl e shows the dumpfile command being used in text only mode to show the first 300 bytes of afile.

>dunpfile (hd0)/etc/services -t -1 300

dunp: (hdO)/etc/services is 17571 bytes |ong, dunping O to 300

00000000: # Network services, Internet style.#.# Note that it is presently
00000040: the policy of IANA to assign a single well-known.# port nunber

00000080: for both TCP and UDP; hence, officially ports have two entries.#
000000c0: even if the protocol doesn't support UDP operations..# # Update
00000100: d from http://ww. i ana. org/ assi gnnent s/ port-nunbers and ot her. #

>

This shows the file dump of the same file with hex output and starting with a hundred byte offset into thefile.

>dunpfile (hd0)/etc/services -s 100

dunp: (hdO)/etc/services is 17571 bytes |ong, dunplng 100 to 17571
00000064: 7720656¢c 2d6c6¢C65 776f 66b 20230a6€ I e well-known. #
00000074: 74726f70 6d756e20 20726562 20726f 66 : port nunber for
00000084: 68746f62 50435420 646e€6120 50445520 : both TCP and UDP
00000094: 6568203b 2c65636e 66666f 20 61696369 : ; hence, officia
000000a4: 20796c6¢c 74726f 70 61682073 74206576 : |1y ports have t
000000b4: 65206f 77 6972746e 230a7365 65766520 : wo entries.# eve
000000c4: 6669206e 65687420 6f 727020 6f636f74 : n if the protoco

000000d4: 6f64206c 276e7365 75732074 726f 7070 : | doesn't suppor
000000e4: 44552074 706f 2050 74617265 736e6f69 : t UDP operations
000000f 4: 0a230a2e 70552023 65746164 72662064 : ..#.# Updated fr

00000104: 68206d6f 3a707474 77772f2f 61692e77 : om http://ww. i a
00000114: 6f2e6l6e 612f6772 67697373 6e656d6e : na. or g/ assi gnnen
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00000124:
00000134:
00000144:
00000154:
00000164:
00000174:
00000184:
00000194:

702f 7374
20646e61
20736563
2e777777
2f 696763
652f 6372
20230a2e
62206c6¢C

2d74726f
6568746f
656b696¢C
65657266
77737663
732f 6374
2077654e
64612065

626d756e
20230a72
74746820
2e647362
632e6265
69767265
747261 70
20646564

20737265 :
72756 73 :
2f 2f 3a70

2f 67726f

732f 6967 :
20736563 :
69772073

72206e6f

t s/ port - nunbers

and ot her.# sour
ces like http://
www. freebsd. or g/
cgi/cvsweb. cgi/s
rc/etc/services

.. # New ports w
Il be added on r
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file

file— Tests each argument in an attempt to classify it.

Synopsis

filel[-i,--mime] [--help] [--version] fi | enane...

Options

-i, --mme Causesthefilecommand to output mimetype stringsrather than the more traditional human readable ones.
--hel p Display short helptext and exit
--version  Display commandsversion and exit

filenanme Name of file to checksum

Description

The file command examines a given file and tries to determine the files type. The underlying detection code is the same
as that used by ABLE when determining how to load and execute files, this is useful if the user wishes to check ABLE is
correctly determining afilestype. Section 6.6, “How ABLE identifiesfiles.” has moreinformation on the detection method.

Example 13.3. Using the file command to deter mine filetypes

>file (hd0)/boot/vm inuz-2.6.13-sintecl

(hd0) / boot/vm i nuz-2. 6. 13-si ntecl: Linux Kernel

>file (tftpboot)test.sh

(tftpboot)test.sh: shell

>file (tftpboot)srec

(tftpboot)srec: Mdtorola S Record

>file (hd0)/etc/services

(hd0) /et c/ services: data

>file (hd0)/bin/ls (hdO)/etc/services (hd0)/boot/vminuz-2.6.13-sintecl
(hd0)/bin/ls: elf

(hd0)/etc/services: ASCII text

(hd0) / boot/vm i nuz-2. 6. 13-si ntecl: Linux Kernel

>file -i (hd0)/bin/ls (hdO)/etc/services (hd0)/boot/vnminuz-2.6.13-sintecl
(hd0)/ bin/ls: application/x-executabl e

(hdQ)/etc/services: text/plain

(hd0) / boot/vm i nuz-2. 6. 13-sintecl: application/octet-stream

>
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more

more — Page output.

Synopsis
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sum

sum — Checksum afile
Synopsis

sum{fi | ename}
Options

filenane Name of fileto checksum

Description

Checksum afile, the value produced is the same as the sum command under UNIX®. This allows for files to be verified
before loading with ABLE.

Example 13.4. Checksumming a file with the sum command

>sum (tftpboot)s3c2410-rommrite-220. bin

crc = 32182, 417 Kb processed, (tftpboot)s3c2410-rommite-220.bin
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Chapter 14. Non-volatile settings

These are the commands to manipul ate non-vol atile memory entries and are avail able from the shell command line of ABLE
from version 1.55 and later.
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nvclear

nvclear — Reset non-volatile settings to defaults
Synopsis
nvcl ear

Description

This command wipesthe nvvars stored in the hardware but does not update the valuesin memory. Thisallowsthein memory
valuesto be saved with the nvsave command.

Warning

A common mistake when using this command is to assume the nvsave command is required, thiswill simply result
in the current in memory settings being retained, the additional nvsave command is not required.
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nvsave

nvsave — Save altered non-volatile settings
Synopsis

nvsave

Description

This command commits any changed non-volatile variables to real storage. Without this command changes will not be
retained across a reset.

109



nvset

nvset — Set non-volatile parameters
Synopsis

nvset {vari abl e} {val ue}
Options

vari abl e A non-volatile variable name

val ue Vaueto set variable to

Description

Sets anon-volatile variable to a given value. The same effect can be achieved by simply setting the shell variable appropri-
ately. Theval ue isusually free form text for general options, for boolean values the values “on” and “off” are used (true/
false and 0/1 may also be used)

Example 14.1. Using the nvset command and shell method to alter a non-volatile variables

>nvshow f b. enabl e
fb.enable = on
>nvset fb.enable off
>nvshow f b. enabl e
fb.enable = off

>f b. enabl e=on
>nvshow f b. enabl e
fb.enable = on

>f b. enabl e=f al se
>nvshow f b. enabl e
fb.enable = off
>nvset fb.enable true
>nvshow f b. enabl e
fb.enable = on

>
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Example 14.2. Using the nvset command

This example shows the setting of three variables, one of each type, and their effects on the variables as shown by nvshow.
It should be noted that to set string values with spaces in them the values must be quoted appropriately.

>nvshow

boot -cnd =

boot-tine =

shell-hist = 0

aut o- boot = off

aut o- shadow = of f

cons-write =

cons-read =

>nvset boot-cnd "boot (hdO)/vminuz root=/dev/hdal"
>nvset boot-tinme 1

>nvset aut o-boot on

>nvshow

boot -cnmd = boot (hdO0)/vm inuz root=/dev/hdal
boot-tine = 1

shell-hist = 0

aut o- boot = on

aut o- shadow = of f

cons-write =

cons-read =

>
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nvshow

nvshow — Show non-volatile parameters
Synopsis

nvshow(vari abl e]
Options

vari abl e non-volatile variable name

Description

This command showsthe current settings of the non-volatile variables. If thevar i abl e isomitted acompletelist isshown,
otherwise only the specified variableis shown. Single non-volatile settings are also avail able as variablesin the shell, because
afull stop is ambiguous within a variable name the required non-volatile setting must be placed within curly braces.

Example 14.3. Using the nvshow command

>nvshow

hist (is unset)

boot.fs (is unset)
boot.auto = off

boot.cmd = (hdQ)/boot/vminuz-2.6.13-sintecl root=/dev/hdcl consol e=ttySACO, 110
boot . ti meout (i s unset)
ide.multi-limt (is unset)
usb. hubdepth (i s unset)
usb. enabl e (i s unset)
consol e.l evel (is unset)
console.wite (is unset)
consol e.read (is unset)
fb.enable = on

fb.output (is unset)
fb.refresh (i s unset)

fb.y (is unset)

fb.x (is unset)

sys. aut oshadow (i s unset)
sys. speed (i s unset)
>nvshow f b. enabl e

fb.enable = on
>echo ${fb. enabl e}
on

>
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nvunset

nvunset — Clears non-volatile parameter
Synopsis

nvunset {vari abl e}
Options

vari abl e A non-volatile variable name

Description

Unsets a non-volatile variable so the default value will be used.
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Chapter 15. OS manipulation commands

These are the commands to start and manipul ate |oaded executable images entries and are avail able from the shell command
line of ABLE from version 1.55 and later.

These commands are deprecated since ABLE version 1.50. Their functionality has atered somewhat and they are imple-
mented as shell functions.
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boot

boot — Starts loaded OS images
Synopsis

boot [--help] [--version]
Options

--hel p Display short help message and exit

--versi on Display the version of the boot command and exit

Description

This command starts execution of a previously loaded OS image. Its operation is described in Section 6.7.1, “ The "setargs,
load and boot" method”. The arguments passed to the image are set with the setargs command.

Example 15.1. Using the boot command

>boot

boot: an inage nust be | oaded with the | oad command fir st
>l oad (tftpboot)batty

tftp: attenpting bootp

boot p: sendi ng request

boot p: serverip: 192.168.7.1

boot p: net mask: 255.255.255.0

boot p: serverip: 192.168.7.1

boot p: net mask: 255.255.255.0

boot p: address: 192.168.7.29

>boot

Sint ec Board Test Tool, Version 0.23
(c) 2005 Sinmtec Electronics

EB24101 TX (BAST) Test Suite

See also
setargs.

load.
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load

load — L oad executable images
Synopsis

| oad {file...}
Options

file Filepathstoload

Description

This command is used to load OS files which can be started using the boot command. The way afileisloaded is determined
by the files type. The file type is found using the internal detection code. The type of a file may be examined using the

file command.

The Section 6.7, “ Starting an Operating System” provides a description of using this command to start an operating system.

See also
setargs.
boot.

file.
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showargs

showargs — Shows arguments to be passed to any booted OS
Synopsis
showar gs

Description

Shows arguments to be passed to an OS started with the boot command.

Example 15.2. Using the showar gs command

>showar gs
BOOTARGS=r oot =/ dev/ hda3
>

118



setargs

setargs — Sets arguments to be passed to an OS started with the boot command
Synopsis

setargs {argunents..}
Options

argunent s Arguments to be passed to OS
Description

Sets arguments to be passed to an OS started with the boot command.

Example 15.3. Using the setargs command

>showar gs

BOOTARGS=r oot =/ dev/ hda3

>set args root=/dev/hdcl consol e=ttySACO, 115200
>showar gs

BOOTARGS=' r oot =/ dev/ hdc1l consol e=tt ySACO, 115200'
>
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Chapter 16. Debugging commands

These are commands used to debug issues with ABL E and mani pulating specific system functions. Some of these commands
may not be available in al configurations and platforms.
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dump

dump — Displays an area of memory in hex dump
Synopsis
dunp {start} [end]
Options
start Memory addressto dump from in hex. Addressisin logical memory space.

end Last memory address to dump in hex. Addressisin logical memory space.

Description

Useto display the contents of amemory areain ahex dump. The output will be put through a pager and can be aborted with g.

Example 16.1. Using the dump command to examine memory

This example shows the dump command being used to display the first 4KB of memory. The output is aborted with g after
the first page.

>dunmp 0 1000

00000000: e59ff034 e59ff014 e59ff014 e59ff014 : 4...............
00000010: e59ff014 e59ff014 e59ff014 e59ff014 : ................
00000020: f004458c f00410fc f00444d4 f004441c : .E ...... D...D
00000030: 00000000 f004464c 00000000 fO0004008 : ....LF....... @ .
00000040: ffffffff ffff7fff fEFFEEF,AF FEFEFAFE o .. . . . ...
00000050: ffffffff ffffffff fEFFEEF,AFE FEFEFAEE & ... . . ... ... ..
00000060: ffdfffff ffffffff fEfFfffff FEFEFAFF & ... ... ..........
00000070: dfffffff ffffffff ffffffbof FEFEF,AFF & ... ... .. ... ......
00000080: 7fffffff ffffffff fEFFEEFqf FEFEFAFF & ... .. . . ... .....
00000090: ffffffff ffffffff fEFFEEF,Af AFFEFAFF & ... ... . . ... .....
000000a0: ffffffdf ffffffff dAfffffff fEFEFFAFF o ... ... .. .........
000000b0: ffffffff ffffffff fEFFEEF,AF FEFEFAEE & ... .. . ... .....
000000c0: ffffffff ffffffff fEFFEEF,AFE FEFEFAEE & ... . . . ... ..
000000d0: ffffffff fff7ffff fEFFEEF,AF 7ZFFEFEFF & ... ... .. ... .....
000000e0: ffffffff ffffffff fEFFEEF,AF FEFEFAFE & ... ... . ... .....
oooooof 0: ffffffff ffffffff fEFFffff fEFEF,AAf @ . ...............
00000100: ffffffff ffffffff fEFFEEF,AF FEFEFAEE o ... .. . ... ... ..
00000110: ffffffff ffffffff FfEFEEF,AF FEFEFAEE o ... . . .. ... ..
00000120: ffffffff ffffdfff fEFFEEFqf FEFEFAESE & ... ... . ... .....
00000130: ffffffff ffffffff fEFFEEF,AF FEFEFAEF o ... . . ... ... ..
- - MORE- -

>

See also

peek, poke, memset.
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memset

memset — Set range of memory to a specific value.
Synopsis

nmenset {addr ess} {l engt h} [val ue]
Options

addr ess Start address of memory to set in hex

| ength  Length of areato set in hex

val ue Value to set memory region to in hex (defaultsto O if unspecified)
Description

This command alters an area of memory starting at addr ess and spanning the specified | engt h to the specified val ue.
The address specified is dependant on the machine architecture and is the translated by the MMU.

See also

peek, poke, dump.
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nand

nand — Display contents or OOB data from arange of NAND blocks.

Synopsis
nand [--help] [--version] [-b, --block {bl ock}] [-s, --start { bl ock}] [-e, --end {bl ock}] [-p, --page {bl ock}] [-r, --
read] [-o, --00b]
Options
--help Display commands syntax then exits
--version Displays commands version then exits
-b, --block bl ock Seectsstart and end valuesfor asingle block of NAND.
-s, --start block Selectsstart block of NAND.
-e, --end bl ock Selects end block of NAND.
-p, --page page Selects start and end values for asingle page of NAND.
-r, --read Read NAND data from selected block range.
-0, --o00b Read the OOB data from selected block range.
Description

This command aids in debugging NAND devices. Both the data and out of band attribute data can be examined. The range
of data to be show can be selected by block, block range and page.

Example 16.2. Using the nand command to display a range of NAND blocks

>nand -s 1
Readi ng Ox
00004000:
00004010:
00004020:
00004030:
00004040:
00004050:
00004060:
00004070:

00007d90:
00007da0:
00007db0:
00007dcO:
00007ddO:
00007de0:
00007df 0:
>

-e 2 -r
00000020
20031985
00000034
00000002
30cbh53b0
€0021985
00000001
45b4f cbc
00001362

276d1d3a
60df 5137
5f 1cf 463
cdce76f f
7ef adbab
f dédadd2
f c6f 7d52

0000000c
755¢292f
45b4f cbc
656c6261
000013a6
000081a4
45b4f cbc
00004000

ealb6311
00e50d58
555addcf
937b83e0
670228el
07el9f e8
f 8ae87cc

e41eb0Obl
00000001
0000080c
3133322d
f ael6f 87
03f 603f 6
45b4f cbc
00000006

574dc3e6
112a0370
be72b4d0
8db7e6¢c3
2d2ea80a
c04541ae
5b05aedc

€0011985
00000000 :
f e565ec6 :
6€69622e
00000002 :
00029058
00000000 :

877ec7af

5e3314c1 :
8f 49def 0 :
81c75c16

d17ba9cf

2c0e019a
bf 2d7557 :
f 88eaadd :

7Q "X ..p.* I
C.. ..ZU. .r..\
V... {... L {
K~ (0g...-...,
.m..... AE. Wi-
Rto........ [M
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peek

peek — Examine memory location

Synopsis

peek [[p] [ [VI] [[0] [ [h] [[w]] [rpt{count }] [--help] [--version] {addr ess}
Options

p Interpret address as physical.

v Interpret address as virtual (the default if not specified).

b Byte (8bit) wide read.

h Half word (16bit) wide read.

w Word (32bit) wide read (default if not specified).

rpt count Repeats theread count times.

addr ess Memory address to read in hexadecimal.

Description

This command retrieves amemory location and printsit in hexadecimal. The address specified is dependant on the machine

architecture and isthe translated by the MMU.

The p option causes the physical address specified to be transated into a virtual address suitable for use within ABLE, the

virtual translated address is shown during display.

See also

poke, dump, memset.
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poke

poke — Poke memory location

Synopsis
poke [[p] [ [VI] [[0] | [h] | [w]] [[eor] | [orr] | [bic] | [set]] [rpt {count }] {addr ess} {val ue}
Options
p Interpret memory address as physical location.
% Interpret address as virtual (the default if not specified).
b Byte (8bit) wide read.
h Half word (16bit) wide read.
w Word (32bit) wide read (default if not specified).
eor Exclusive or the val ue with the current contents of memory.
orr Or theval ue with the current contents of memory.
bi c Clear the bits of the memory location which are set inval ue.
set Alter the memory to theval ue.

rpt count Repeatstheread count times.

addr ess Memory address to read in hexadecimal.
val ue Valueto set in hexadecimal.
Description

Thiscommand altersamemory location to the specified value. The address specified is dependant on the machine architecture
and isthe tranglated by the MMU.

The p option causes the physical address specified to be transated into a virtual address suitable for use within ABLE, the
virtual translated address is shown.

See also

dump, peek, memset.
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Part Ill. External Command Reference

Part 111 lists the external commands available. The commands have their own documentation in addition to that provided here.

Each command is documented in the standard UNIX® manual page layout. The page is separated into several parts:

Name

Synopsis

Options

Description

See also

The name of the command and its purpose.
Command synopsis which may illustrate several invocations.

This part is only present if the command has arguments. The command arguments are listed together with
a description.

Describes the detailed use of the command.

This optional section gives references to other commands which may be relevant.

Conventions used in this part:

» command text.

o {ar gunent s} within{ } arerequired.

» repl aceabl e text for arguments.

e [ar gunent s] within[ ] are optional.

e argumrent |ar gunent separated by | cannot be used together.

e argument ... isrepeatable

e [expressi on]... entire expression is repeatable.

Table 10. Commandsin alphabetical order

Command

Purpose

display(1)

Display bitmap images on aframebuffer.

fbset(1)

Set a framebuffers video mode and timings.







Chapter 17. Framebuffer commands
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display

display — Display a bitmap image on framebuffer.

Synopsis

di spl ay [-d, --dev devi ce] [-q, --quantize et hod] [-x X] [-y Y] [-w, --widthwi dt h] [-h, --height hei ght ] [--delay
ti me] [--help] [--version] file...

Options

-d, --device The output device on which to display theimage. This defaultsto (fb0)

-q, --quantize Selectthe paette quantization method used for 8 bit per pixel or lower output devices.

p per pixel

t table

| linear
- X x co-ordinate to place image on screen.
-y y co-ordinate to place image on screen.
-w, --width width of image on screen.

-h, --height height of image on screen.

--del ay time to delay between displaying each image.

--hel p display short helptext and exit

--version display commands version and exit
Description

Thedisplay tool isused to display bitmap imagefileson ABLE video framebuffers. Thetool automatically detectsthe source
image file format and determines the best colour match.

The target framebuffer may be selected from the available devices, aiases to suitable devices are created and the first alias
(fbO) selected as the defaullt.

The target framebuffer depth (number of bits used to represent a pixel) may be 1, 2, 4, 8, 16, 24 or 32bits.

The source image may be in the BMP, JPEG or PNG image formats. The image file may additionally be compressed with
the gzip tool.

The source image colour depth is unconstrained by the display command and all images are upsampled to a 32bit depth. If
the source image uses indexed colour and has a palette and the framebuffer isin an indexed colour mode the images palette
will be applied to the framebuffer.

When an image has to be quantised to a framebuffer depth using indexed col ours the quantisation method may be selected.
This process, by definition, reduces the quality of animage by reducing the number of colours available. Thiswill introduce
numerous image artefacts on high colour images such as photographs.

If lower framebuffer depths are to be targeted explicitly reducing the source images colour depth, with an external program,
is recommended as this will produce superior colour conversion.

The quantisation is performed using the framebuffers current palette. The methods available are:

* The per-pixel method performs, for every pixel, alinear Euclidean distance calculation for each colour in the palette to
determine the closest match. Thisis the most accurate and slowest method.
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» The table method constructs a reduced depth linear colour cube table (5 bits for each R,G,B element) and computes the
closest Euclidean colour distance for each entry in the table. Each pixel in the source image is then reduced in depth and
looked up in this table. This method is less accurate than the per-pixel method but has greatly improved performance.
This method is the defaullt.

» The linear method simply assumes the palette is the default linear colour cube (3:3:2 - RGB) and truncates each pixel
value appropriately. This method is very fast but gives poor results on anything but simple images with few colours.

Example 17.1. Using the display command

This shows using the display command on the EB2410I TX to display a bitmap file from atftp server.

>di splay (tftpboot)I| ogo. bmp

>
fivama Vsiscon Master P 400
Mttt s e e e TR T e R e 5 SRR S U
Simtec logo displayed with the display command on an EB2410I TX framebuffer
See also
fbset(1).
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fbset

fbset — Set a framebuffers video mode and timings.

Synopsis
f bset [-s, --show] [-i, --info] [-d, --dev devi ce] [-X, --xres X] [-Y, --yresy] [--depth dept h] [--list] [--help] [--version]
mode
Options
-d, --device Theoutputdeviceon whichto setthe parameters. This defaultsto (fb0)
-s, --show Show current settings thisis the default if no other option is set.
-i, --info Show framebuffer information.
-X, --Xres X resolution to set.
-y, --yres y resolution to set.
--depth The depth in bits per pixel (1,2,4,8,16 and 32 are the common values).
--list List all the built in modes.
--hel p fbset short helptext and exit
--version fbset commands version and exit
Description

The fbset tool is used to set a framebuffers video mode and timings. The tool has an internal list of suitable default video
modes which can be selected by name.

Example 17.2. Using the fbset command

This shows using the fbset command to set an 800 x 600 mode at 60Hz refresh and 16 bits per pixel.

>f bset --depth 16 800x600- 60

>f bset --show

node "800x600- 60"
# D. 40.000 MHz, H 37.878 KHz, V: 60.315 Hz,
geonetry 800 600 O O 8
timngs 25000 88 40 23 1 128 4

endnode

>

See also

display(1).
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Chapter 18. I2C commands
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12c-rd

i2c-rd — Read from an 1°C® device.
Synopsis

i 2c- r d [--busbus] [--help] [--version] address [length]
Options

- - bus allowsthe specification of which 12C® busto useif several areavailableon asystem. Thisparameter defaults
to thefirst bus (0).

--hel p display short helptext and exit
--version display commands version and exit
addr ess The 7bit 12C® bus address to read from.

| ength The number of bytesto read. The default is one.

Description
Read one or more bytes from an 1°C® device.

Example 18.1. Using thei2c-rd command

To read a byte of datafrom a simtec power management unit you can execute

>ji 2c-rd 0x6b

Readi ng 1 bytes from bus 0xe0075224 at address 0x6b
53

>

See also
i2c-scan(l).

i2c-wr(1).
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12C-Wr

i2c-wr — Write to an 1°C® device,
Synopsis

i 2c-wr [--busbus] [--help] [--version] address value...
Options

- - bus allowsthe specification of which 1°C® busto useif several areavailableon asystem. Thisparameter defaults
to the first bus (0).

--help display short helptext and exit
--version display commands version and exit
address  The 7hit 12C® bus address to write to.

val ue The value to be written, at |east one value must be given, an empty write is not permitted.

Description
Write one or more bytesto an 1°C® device.

Example 18.2. Using thei2c-wr command

To write a byte of datato the first register in a simtec power management unit you can execute.

>ji 2c-w O0x6b 0x00 0x01

Witing 2 bytes to bus 0xe0075224 at address 0x6b
00 01

>

See also
i2c-rd(1).

i2c-scan(1).
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|12Cc-scan

i2c-scan — Scan all available 12C busses for devices.
Synopsis

i 2c-scan
Description

Scan all available 12C busses for devices.

Example 18.3. Using the i2c-scan command

i 2c-scan
| 2C Bus Scan V1.04 Copyright 2006 Sintec Electronics

found 1 busses:
Enunerating bus 0 (0xe0075224):

000 == == == e ee e e e e e e e e ool

40; - - = ee om o e -2 A8 49 - e- oo oo o -
5O: 50 == == == - m= om= oem mm e eeae o e e -

See also

i2c-wr(1).
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Chapter 19. Miscellaneous commands
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ablefis

ablefis— Flash Information Services (FIS) tool for ABLE.

Synopsis
abl efis

Description

ABLE supports the use of Flash Information Services (FIS) partitions placed in the NOR flash of some Simtec Electronics
boards. The ablefistool allows the user to manipulate these tables and arrange the flash in any way they choose.

Warning

The ABLE boot loader partition must never be removed or atered. Moving or atering this partition will corrupt
the boot loader and the system will no longer start (see Simtec Electronics website for details on recovering such
systems).

Example 19.1. Starting ABLE FIS

>(tftpboot)ablefis
ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Simtec Electronics

Machi ne i s BAST

Fl ash: SST 39LF160 [ Ox00BF, 0x2782]

read valid RedBoot FIS table

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 001ff000: Nanedspace

Free space:

conmands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renpve last partition)
w- wite table to flash
g - quit
mai n>

When executed the ABLE FIS tool printsits introduction banner including its version number.

ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Sinmtec Electronics

Thisisfollowed by abrief summary of the flash device in use and the system name.

Machi ne i s BAST
Fl ash: SST 39LF160 [ Ox00BF, 0x2782]
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The current FIS table is displayed showing the partition numbers, sizes and any free space.

Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 001ffO000: Nanedspace

Free space:

Finally abrief list of possible commands is shown followed by the command prompt.

conmands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renpve last partition)
w- wite table to flash
g - quit
mai n>

The command prompt shows which menu is currently active within the tool and allows easy navigation. If thereis no valid
FIStable already configured the tool will create a default.

Example 19.2. ABLE FIScreating a default FIStable

ABLE RedBoot FIS Partition Tool, VO.20
(c) 2003 Sintec Electronics

Machi ne i s BAST
Fl ash: SST 39LF160 [ Ox00BF, 0x2782]
did not find valid RedBoot FIS table on device, creating new
Created default table
Partitions (2 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker

Free space:
0x00080000 -> Ox001ff 000 (0x0017f000 bytes)

conmands:
p - print current table
d - delete partition
e - edit partition
X - extend table (add new partititon)
s - shorten table (renove |ast partition)
w- wite table to flash
g - quit

mai n>

Warning

Itisessential to realise that the system will no longer boot if the ABLE partition is altered or written to.

Main Menu

The main menu
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comands:

- print current table

- delete partition

- edit partition

extend table (add new partititon)

- shorten table (renove |ast partition)
- wite table to flash

- quit

O9sunX0oao
1

isthe root for all other operations.

Thismenu isindicated by its "main>" prompt. Ason all menusthe "h" will redisplay all the commands available.

The"q" command will quit the program and return to ABLE.

The"p" command will print the current table, thistable will not be written to the flash device until the"w" command is used.

The"d" command will prompt for a partition number and remove it from the table, this command returns to the main menu.

Example 19.3. Removing a partition from a FIStable

mai n> p

Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 00080000: Unused 2

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n> d
Wi ch partition to delete (0-2) ?2
free_space: could not find allocated area 0x00080000->0x00080000
Del eted entry
mai n> p
Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00000000 -> 00000000: Unused 2

Free space:

0x00080000 -> 0Ox001ff000 (0x0017f000 bytes)
mai n>

The"€" command will prompt for a partition number to edit and change to the the section called “ Edit Menu”
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Example 19.4. Adding and Editing a FIStable partition

mai n> X

Addi ng partition 2

mai n> p

Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 00080000: Unused 2

Free space:
0x00080000 -> Ox001ff 000 (0x0017f000 bytes)

mai n> e

Whi ch partition to edit (0-2) ?2

Partition 2:
Name = Unused 2
Fl ash Address = 0x00080000
Fl ash Length = 0x00000000
Dat a Execution Base = 0x00000000
Dat a Execution Entry = 0x00000000
Data Length = 0x00000000

Edit commands:

- edit nanme

- edit position in flash

- edit data-length

edit execution base

- edit execution address

- return to main menu

- show parition information again
- print this hel p nessage

oW T T QT S
1

edit 2>

The"x" command will add a new partition in the next available numerical partition number.

Example 19.5. Adding partition to FIStable

mai n> p

Partitions (2 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Marker

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n> X
Addi ng partition 2
mai n> p
Partitions (3 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker
02: 0x00080000 -> 00080000: Unused 2

Free space:

0x00080000 -> 0Ox001ff000 (0x0017f000 bytes)
mai n>

The"s" command will remove the last partition in the table.
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Example 19.6. Shortening a FIStable

mai n> p

Partitions (3 of 16):

00: 0x00000000 -> 00080000: ABLE

01: 0x00000000 -> 00000000: Partition Mrker
02: 0x00000000 -> 00000000: Unused 2

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n> s
free space: could not find allocated area 0x00000000->0x00000000
mai n> p
Partitions (2 of 16):
00: 0x00000000 -> 00080000: ABLE
01: 0x00000000 -> 00000000: Partition Marker

Free space:
0x00080000 -> 0x001ff 000 (0x0017f000 byt es)
mai n>

The "w" will write the current partition table to the flash. ABLE will not re-read these changes until the system is reset.

Example 19.7. Writing current FIS partition table

mai n> w
Witing new FIS table to flash
Er asi ng device: . done

Witing data: . done

Verifying data: . done

Done. Changes will not take effect until next reset
mai n>

Edit Menu

The edit menu

Edit conmands:

edit nane

- edit position in flash

- edit data-length

edit execution base

- edit execution address

- return to main nenu

- show parition informati on again
- print this hel p message

oW =S O QT S
1

allows for the manipulation of aspecific FIS partition. The number after the "edit" prompt indicates which partition is being
edited. The"h" command wil redisplay the available commands and the "g" command will return to the main menu.

The"n" command will edit the name of the partition up to a maximum length of 15 characters.
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Example 19.8. Editing the name of a FIS partition

edit 2> s
Partition

edit 2> n

Ent er new nane for

edit 2> s
Partition

edit 2>

The"p" command changes the starting position and length of the partition within the flash.

Example 19.9. Changing the length of a partition.

edit 2> s
Partition

edit 2> p
Free spac

0x00080000 -> 0x001ff 000 (0x0017f000 byt es)

2:
Name

Fl ash Address
Fl ash Length

Dat a Execut
Dat a Execut
Data Length

2:
Name

Fl ash Address

Fl ash Lengt
Dat a Execut
Dat a Execut
Data Length

2:
Name

Fl ash Address

Fl ash Lengt
Dat a Execut
Dat a Execut
Data Length

s

i on Base
ion Entry

h
i on Base
ion Entry

h
i on Base
ion Entry

Unused 2

0x00080000
0x00000000
0x00000000
0x00000000
0x00000000

parititon (max 15 characters):

Boot Space
0x00080000
0x00000000
0x00000000
0x00000000
0x00000000

Boot Space
0x00080000
0x00000000
0x00000000
0x00000000
0x00000000

Boot Space

Current position is 0x00080000 -> 00080000 (O bytes)
position in flash (0x00080000) <

New val ue
New val ue
edit 2> s
Partition

edit 2>

for start

for length in flash (0x00000000) ?17f000

2:
Name

Fl ash Address

Fl ash Lengt
Dat a Execut
Dat a Execut
Data Length

h
i on Base
ion Entry

Boot Space

0x00080000
0x0017f 000
0x00000000
0x00000000
0x00000000

The d option changes the data length of the partition
The b option changes the data execution base of the partition

The e option changes the data execution address of the partition

The s option shows information on the partition being edited.
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batty

batty — Hardware unit test tool for ABLE.

Synopsis

bat t y [--nomem] [--nonet] [--nocore] [--novideo] [--noadc] [--nocpld] [--noextserloop] [--noserial] [-s, --sbqgs] [-i i ndent ]
[--help] [--version]

Options
--nonem Do not perform the memory tests.
- - nonet Do not perform networking device tests.
--nocore Do not perform core system tests.
--novi deo Do not test video devices.
- -noadc Do not test the ADCs.
--nocpld Do not test the core system logic.

--noext serl oop Do not test the serial external |oopback.
--noseri al Do not test serial devices.

-1 Adjust the indentation level when operating in human readable mode.

-s, --sbgs Enable SBQS formatting mode.

--help Show basic help message and exit.

--version Show batty version and exit.
Description

Batty isan ABLE tool which performs hardware unit tests. It runs on all platforms. The number and nature of itstests vary
between platforms depending on factors such as availability of hardware and features preset. To be used effectively batty
must be run on ABLE versions later than 2.05.

The latest version is usually available either from the ABLE support page or the specific board support page on the Simtec
Electronics website.

Example 19.10. Starting batty from the command line

A typical execution of batty on an EB24101TX. On this particular platform a fairly small number of tests are performed,
specifically a series of memory tests and a verification that the ABLE stored in flash is viable. The DONE line shows the
number of tests attempted and the number passed along with any warnings.

>batty
Sintec Board Test Tool, Version 1.00
Copyri ght 2005- 2009 Sintec El ectronics

BAST (EB24101 TX) Test Suite

Testing S3C24XX CPU Cor e
CPU | D 32410002, OK [ S3C2410A]

Testi ng S3C24XX 4kB i nternal SRAM bl ock
Pattern: all ones
Pattern: all zeros
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Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Testing system RAM [ 0x00400000. . 0x07a00000]
Pattern: all ones
Pattern: all zeros
Pattern: alternate zero/ones (LSB set)
Pattern: alternate zero/ones (LSB unset)
Witing address to each | ocation

Testing ABLE CRC
CRC &K

Testing ABLE version information
Ver si on 252
Rel ease 2009012101
Supported machi ne nunber
Supported machi ne nunber
Supported machi ne nunber
Supported machi ne nunber

= O o0 W

Testing CPLD registers
CPLD I D regi ster (value 00) K

Har dwar e vol t age nonitoring
Vcore is 1.959V (raw 608) []

Testi ng NE2000
MAC Address 00: 11: ac: 00: 01: 6a

Testi ng Davi com DMBO0O | D 0a46, 9000 rev 01

MAC Address 00: 01: 3d: 00: 01: 6a

Verifying packet RAM
Checki ng with zeroes
Checki ng with ones
Checking with alternation (Isb=0)
Checking with alternation (Isbh=1)
Checki ng wi th addresses
Checking with zeroes once nore (to clear packet ram

Testing 16550 style UART
Testi ng UART presence
Testing internal |oopback
Testing external |oopback

Ext ernal serial |oopback test disabled. Assunmi ng success.

Testing 16550 style UART
Testi ng UART presence
Testing internal |oopback
Testing external |oopback

Ext ernal serial |oopback test disabled. Assunmi ng success.

Checking that all 16550s are uni que (2)
UART bl ocks are uni que

DONE: 27 tests, 27 ok, O failed, O warnings
PASSED: all tests OK
>
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detect-large-nand

detect-large-nand — Shows if boot NAND device has 128KiB blocks.

Synopsis

det ect - | ar ge- nand [-c chi p] [-v, --version]
Options

-C Select the chip to examine defaults to 0.

-v, --version Show detect-large-nand version and exit.
Description

Detect-Large-Nand isan ABLE tool which will return zero (success) if the primary NAND devicein asystem has 2048 byte
pages. It will return one (failure) if the NAND device has 512 byte pages, and two (error) if someissue preventsthetool from
detecting the NAND properly. Possible errors encountered by the tool include being unable to detect a NAND chip, being
unable to identify the hardware type, or being too old aversion of detect-large-nand to recognise a particular NAND device.

The latest version is usually available either from the ABLE support page or the specific board support page on the Simtec
Electronics website.

Example 19.11. Using detect-lar ge-nand from the command line

>det ect - | ar ge- nand

NAND: Boot configuration 1
NAND: Scan found ID ec, da
NAND: Scan found 1D 00, 00
NAND: Chip i s unknown
NAND: Scan found |1 D 00, 00
NAND: Chip i s unknown
SUCCESS Found | arge page NAND
>echo $?

0

>
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Part IV. Creating external commands

ABLE has the ability to execute commands which are not built-in. Simtec Electronics use this capability to add functionality
which is not essentia within the core of ABLE.

The provision for adding additional external commands is available to any user. This provision is purely a courtesy and Simtec

Electronics offer no guaranties or warranty for fitness for purpose to any program generated with the tools and library code
provided.

It should be noted ABLE is not an operating system and provides only basic support for external programs.







Chapter 20. Tools and libraries

To create ABLE commandsit is assumed they will be written in the C language and be compiled and linked to object code
with acompiler.

It is not possible to self host the tools for creating ABLE commands on the target platform. Development is done on a host
Linux® system and the output built for the target.

It is possible to create working ABLE commands without using the tools and libraries provided by Simtec Electronics but
thisis not directly supported.

20.1. Obtaining a suitable toolchain

Simtec Electronics provide a precompiled GNU toolchain suitable for use with several Linux® distributions. There is cur-
rently no support for the Windows® environment. The host systems are assumed to be either 32 or 64bit X86 instruction set
machines and the appropriate binary package should be installed.

The currently supported compiler is GCC 4.2.4 with binutils 2.17. Other versions may be provided but these have not yet
been verified.

The toolchains are installed in / opt / si nt ec/ t ool s/ and are available in several packaging formats. The toolchain
packages may be downloaded from the Simtec Electronics website [http://download.simtec.co.uk/] or obtained on DVD by
request.

The toolchains are generated with the crosstool-ng [http://ymorin.is-a-geek.org/dokuwiki/projects/crosstool] program. The
appropriate source package and configuration files used to generate the compilers have been provided to ensure compliance
with the licences of the software.

The packages for and systems are installed using the dpkg command. e.g.
dpkg-i sintec-cross-gccd42-arnmel _4.2.4-1_and64. deb
The tar files should be unpacked in the root directory as a super user.

tar - zxf sintec-cross-gcc42-arnel _4.2.4.i386.tar.gz-C/

20.2. Obtaining development libraries and headers

The ABLE C library, GCC support library and the base libraries packages should be installed. These are available from the
ABLE resources web page [http://www.simtec.co.uk/products/ SWABLE/resources.html#libraries).

These packages will install, in/ opt / si nt ec/ abl e/, the necessary binary libraries, headers and scripts to build ABLE
commands.
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Chapter 21. ABLE C Library

The C language does not have core support for simple operations such as input/output or string handling. This is instead
provided by a “standard C library”, the ABLE implementation of this standard is referred to as the ABLE C Library (or

just the C library).

The ABLE C library is a collection of headers and binary library components which provide not only the SO “standard
C library” but also additional elements for some POSIX functions. The library is not however completely conformant to a

specific standard.

The ABLE implementations of some of this functionality may be limited or missing. These limits or omissions are primarily
dueto thelimited environment which abootloader can reasonably be expected to provide. The ABLE Clibrary documentation
packages contain a set of files describing each provided function in detail.

Table21.1. 1SO headersprovided in ABLE C library

Header Contents
assert.h Containsthe assert macro, used to assist with detecting logical errorsand other typesof bug in debugging
versions of a program.
ctypeh Contains functions used to classify characters by their types or to convert between upper and lower case
in away that isindependent of the used character set.
errno.h For testing error codes reported by library functions.
float.h Contains defined constants specifying the implementation-specific properties of the floating-point li-
brary.
inttypes.h For precise conversion between integer types.
limits.h Contains defined constants specifying the implementation-specific properties of the integer types.
localeh For setlocale() and related constants. This is used to choose an appropriate locale.
math.h For computing common mathematical functions
setjmp.h Declares the macros setjmp and longjmp, which are used for non-local exits
signal.h For controlling various exceptional conditions
stdarg.h For accessing a varying number of arguments passed to functions.
stdbool.h For a boolean data type.
stdint.h For defining various integer types.
stdio.h Provides the core input and output capabilities of the C language.
stdlib.h For performing a variety of operations, including conversion, pseudo-random numbers, memory allo-
cation, process control, environment, signalling, searching, and sorting.
string.h For manipulating several kinds of strings.
time.h For converting between various time and date formats.
wchar.h For manipulating strings using wide characters. Support within ABLE is extremely limited.
wctype.h For classifying wide characters.

ABLE also supports a variety of non standard additional interfaces. These include a GNU compatible get opt implemen-
tation, asimpler eadl i ne implementation and a basic TCP/IP sockets interface.

Table21.2. Additional headers availablein ABLE libc

Header Contents

alloca.h The aloca function allows memory to be allocated from the stack.

fentl.h Routines to manipulate file descriptors.

libintl.h Internationalisation support for text strings, this is a stub and only supports the ASCII english repre-
sentation.
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Header Contents

netdb.h Definitions and structures for using DNS nam eresol ution.

poll.h Definitions and structures for the pol | call.

strings.h BSD style string manipulation.

dirent.h Directory entry manipulation.

getopt.h Provide access to the long format get opt calls.

regex.h Functions and sructures for regular expression handling.

err.h Non standard BSD error display routines, implementations may be incomplete.
iconv.h character set conversions, limited support for ASCII, UTF-8, 1SO88591 and CP437 character sets.
malloc.h Dynamic memory allocation and manipulation routines.

unistd.h Access to UNIX® standard routines.

Additional packages provide a set of “core” libraries which include zlib for compression support, libpng for png image
support and libjpeg for using jpeg images.
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Chapter 22. A new ABLE command

The sections of this chapter will discuss the toolchain and libraries required, the environment in which external programs
are executed and the construction of an example command.

22.1. Execution environment

Only asingle external program may be executed at any time, there is no memory protection and the program may alter any
part of the system it chooses (intentionally or otherwise). Because of this errorsin programs are generally immediately fatal
so care must be taken to handle error situations appropriately.

External commands are executed as a separate ABLE task with their own stack and heap distinct from that of ABLE itself.
This ensures that ABLE should continue executing correctly even if an external command causes an abort. A simple abort
handler is provided which should return execution to ABLE in the event of an uncaught exception.

Programs are executed with the MMU (where available) running. A logical memory mapping of all physical memory is
presented starting at address 0. Programs are | oaded at address 0x8000 and execution starts at an offset of four bytes (0x8004).
To be automatically recognised as an external program amagic value (OxAB1E0001L) isused asthefirst four bytes of thefile.

Apart from the magic number programs are a flat statically linked executable. If the tools and libraries provided by Simtec
Electronics are used, generating appropriate output from standard C and assembler is straightforward.

Programs are entered with register O containing the argument count, register 1 containing the argument string vector and
register 2 containing the environment pointer. The link register contains the address to return to. This calling convention is
effectively the result of an function call to the program using the Arm Procedure Call Standard (APCS).

Callsto ABLE functions are performed using a SoftWare Interrupt (SW1) interface the parameters to these called functions
areinthe APCS format. The available functions and their interfaces are covered in the ABLE libc documentation.

If more details are required than provided here please contact Simtec Electronics support to discuss your requirements.

22.2. How the libraries fit together

The final executable is produced by linking the object files of the program, the C library, the compiler support library and
the crtO stub object. The scripts provided in the ABLE C library package perform this linkage and final object copying to
obtain the final binary file which ABLE can execute.

The program objects are obviously generated by the application, standard ELF format intermediate objects are used for this.
Indeed the whole process generates anormal ARM ELF object (with specific properties) which is then flattened.

The C library provides generic support functionality to every C program and wrappers the calls to ABLE functionality in
astandard API.

The compiler support library is required to provide functions which the compiler itself emits.

The crt0 stub object is the code which sets up the execution environment from that passed by ABLE in a manner suitable
for use by the compiled C program.

22.3. A “hello world” command

The creation of a simple command written in C is straightforward. The user needs the appropriate toolchain and library
packages installed and a source file containing, at aminimum, anai n function.

Example 22.1. Hello World command

The classic minimal exampleisthe “hello world” program which simply outputs a simple test message.

#i ncl ude <stdi o. h>>
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A simple command built with two objects

i nt
mai n(i nt argc, char**argv)

{
}

printf("hello world\n");

Thisis may be compiled directly as. /opt/simtec/able/bin/arm-able-gcc- 0 hell o hello.c

The hello program may now be copied to a location accessible by ABLE (for example a http or tftp server) and executed.
It will produce the expected result.

>hel | o
hell o worl d
>

22.4. A simple command built with two objects

The hello world program presented in the previous section is a simple program merely serves to demonstrate the basics of
compiling a program. A more complex program with multiple objects, it is generally accepted, would require a make file
to manage dependancies.

Example 22.2. Example using a makefile

The hellogoodbye program is atrivial program which uses two objects and displays some simple messages.

/* hello.c */
#i ncl ude <stdi o. h>>

extern voi d goodbye(void);

voi d hel | o(voi d)

{

printf("hello world\n");
}
i nt
mai n(i nt argc, char**argv)
{

hel | o();

goodbye() ;

/* goodbye.c */
#i ncl ude <stdi o. h>>

voi d goodbye(voi d)
{

printf("goodbye world\n");
}

A simple example makefile which builds the hellogoodbye program from two objects (hel | 0. 0 and goodbye. 0). This
takes advantage of a provided makefile fragment which sets up the correct compiler variables (CC LD etc.).

# hel | ogoodbye/ Makefil e
#
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A simple command us-
ing floating point maths

# ABLE hel | ogoodbye conmmand
APP_VERSI ON=1. 00

CFLAGS=- 2 -Wal | - DAPP_VERSI ONE\ " $( APP_VERSI ON) \
LDFLAGS=

# default |ocation for instal
| NSTALL_PATH ?= $(shel| pwd)

# default location for clib
ABLE _CLIB ?= /opt/sintec/able

# Standard ABLE application nakefile support
i ncl ude $(ABLE_CLI B)/ app- Makefil e

. PHONY: all clean instal
all: hell ogoodbye

hel | ogoobye: hell 0. 0 goodbye. o

cl ean:
$(RM hell o. o goodbye. o hel | ogoodbye

install:
cp hel |l ogoodbye $(I NSTALL_PATH)/ hel | ogoodbye- $( APP_VERSI ON)

This example can be compiled with make. When executed it should produce the result:

>hel | ogoodbye
hell o worl d
goodbye worl d
>

22.5. A simple command using floating point maths

Programs which require access to the 1SO 9899:1999 math functions must link the math library using the - | moption to
the linker.

Example 22.3. Command using math functions

Thisis asimple program which performs operations on floating point numbers.

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

#i ncl ude <fcntl. h>

#i ncl ude <sys/types. h>
#i ncl ude <uni std. h>

#i ncl ude <mat h. h>

i nt
mai n(i nt argc, char **argv)
{
i nt |oop;
doubl e test_a;
doubl e test;
doubl e test power;
doubl e test _sqrt;
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A simple command us-
ing floating point maths

test_a = 2.01;
test = 1.01;

for (loop = 0; loop < 10; |oop++) {
test = test + 0.5;
test power = test power + pow(test a, test);
test _sqrt = test _sqrt + sqgrt(test_ power);

}
printf("Should be 2.01 : %\n", test _a);
printf("Should be 6.01 : %\n", test);

printf("Should be 218.5 : %g\n", test power);
printf("Should be 71.027 : %\n", test sqrt);

return O;

Thisismay be compiled directly as: /opt/simtec/able/bin/arm-able-gcc- 1 m -0 fl oattset floattest.c

The floattest program may now be copied to alocation accessible by ABLE (http or tftp server) and executed. The output
should be:

>hel |l o
Shoul d be 2.01 : 2.01
Shoul d be 6. 01 : 6.01

Shoul d be 218.5 : 218.5
Shoul d be 71.027 : 71.027
>
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Appendix A. Non-Volatile Variables
Reference

These nvram variables are available and usable in ABLE version 2.20 or later. Any variables which are not available on al
platforms will be marked as such in their description section.

Each variable is documented in aformat similar to the UNIX® manual page layout. The pageis separated into several parts:

Name - The name of the variable and its purpose.

Description - Describes the variable in detail.

Platforms - This optional section describes the platforms which use the variable is present, if not present the variable is
available on all platforms.

See also - This optional section gives references to other variables which may be relevant.

Table A.1. Alphabetical list of non-volatile variables

Variable Purpose

boot.auto Enable auto boot

boot.cmd Command line to use for auto boot

boot.timeout Time to wait before auto boot

boot.fs The filesystems to be scanned by the autoboot command.
console.write Default Console output stream

console.read Default Console input stream

console.level Consolelogging level

console.password Interactive console password.

fb.enable Framebuffer driver - enable output

fb.output Framebuffer driver - output target

fb.x Framebuffer driver - Display X size (width)

fb.y Framebuffer driver - Display Y size (height)

fb.refresh Framebuffer driver - Display refresh frequency
ide.multi-limit IDE multiple sector read limit

shell.hist Shell history depth

sys.autoshadow Whether able will automatically moved into RAM at system start
sys.speed System speed set at start time

ush.enable USB system enable

usb.hubdepth USB system depth hubs should be searched for devicesto
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boot.auto

boot.auto — Enable auto boot

Description

If this variable is unset the default action is the same as if it were set to true. The automatic boot process is discussed in
Section 6.8, “ Starting an Operating System Automatically”.
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boot.cmd

boot.cmd — Command line to use for auto boot

Description

This variable is used as a command line to be automatically executed when the boot.auto variable is set to true and the
boot.timeout is set to non zero. If unset defaults to autoboot. The complete autoboot process is discussed in Section 6.8,
“Starting an Operating System Automatically”.
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boot.timeout

boot.timeout — Time to wait before auto boot

Description

Thisvariableisused to configure the number of secondsto wait for the user to abort the auto boot sequence when the boot.auto
variableis on. The complete autoboot processis discussed in Section 6.8, “ Starting an Operating System Automatically”.
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boot.fs

boot.fs — The filesystems to be scanned by the autoboot command.

Description

This variable is used to configure the names and ordering of the filesystems to be automatically scanned by the autoboot
command. If unset it defaults to "cd,hd,rom,tftpboot" e.g. try the CDROM, hard discs, NOR flash and then the network.
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console.write

console.write — Default Console output stream

Description

Determines where consol e output will be sent. See console.read for details on setting the read stream. Note the read and write
sources do not have to be "balanced" and may be mixed as required e.g. write set to vga and read set to serial.

There are three console drivers available on every platform, thenul | driver which redirects all ABLE output nowhere so it
isnot seen, theal | - wr driver which sendsall console output to any console driver capable of displaying it andtheser i al
driver which sends output to the console serial port (typically thefirst serial port on a system).

Full details on controlling the console system can be found in Chapter 5, ABLE Console.

The default, where no nvram variableis set, on all platformssince ABLE version 1.79istheal | - wr target.

Warning
This Variable has been renamed in ABLE versions 2.20 and later. In previous versions the variable was was called
"cons_write".

Platforms

EB2410ITX additional valid valueiss3c2410x- vi deo
EB110ATX additiona valid valueisvga
EB7500ATX additional valid valueisvi dc
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console.read

console.read — Default Console input stream

Description

Determines where console input will come from. See console.write for details on setting the write stream.

There are three console drivers available on every platform, the nul | driver which produces no input so no buttons can be
pressed, the al | - r d driver which accepts input from any console driver capable of producing it and the ser i al driver
which accepts input from the console serial port (typically thefirst serial port on a system).

The default, where no nvram variable is set, on al platforms since ABLE version 1.79 istheal | - r d target.

Warning
This Variable has been renamed in ABLE versions 2.20 and later. In previous versions the variable was called
"cons_read".

Platforms

EB2410ITX additional valid valueisusbkbd.
IM2440D20 additional valid valueisusbkbd.
EB110ATX additional valid valueis ps2kbd

EB7500ATX additional valid valueis ps2kbd
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console.level

console.level — Console logging level

Description

Sets the default console logging level. This can be altered after boot with console command.
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console.password

console.password — Console password for interactive use

Description

The DES hash of the current password which allows for interactive access.
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fb.enable

fb.enable — Framebuffer driver - enable output

Description

If set, the framebuffer device driver will be enabled and added to the list of selectable consoles. If clear, then the framebuffer
driver will not beinitialised, and video console will not be selectable.

Platforms

EB2410ITX default ison i.e. framebuffer will be enabled
EB7500ATX default isoni.e. framebuffer will be enabled

166



fb.output

fb.output — Framebuffer driver - output target

Description

Determines the output device for framebuffers with multiple output ports.

Platforms

EB24101TX default isvgai.e. output will be sent to vga socket
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fb.x

fb.x — Framebuffer driver - Display X size (width)

Description

This determines how many pixels wide the video display console will be. See fb.y for the y resolution.

Platforms

EB2410ITX default is 640
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fb.y

fb.y — Framebuffer driver - Display Y size (height)

Description

This determines how many pixels high the video display console will be. See fb.x for the x resolution.

Platforms

EB2410ITX default is 480
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fb.refresh

fb.refresh — Framebuffer driver - Display refresh frequency

Description

This determines the framebuffer refresh rate.

Platforms

EB2410ITX default is 60
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ide.multi-limit

ide.multi-limit — IDE multiple sector read limit

Description

If set, the value is used to limit the number of sectorsread from an IDE drive in asingle operation. With most drivesthis can
be left unset. Some drives have firmware which incorrectly report the number of sectorsthey can transfer (Quantum Fireball
TM series seem especially susceptible). This parameter allows the user to force ABLE to read a smaller number of sectors
than the drives reported capability. The smaller of this parameter and the drives reported maximum number of sectorsisused.

Platforms

All Platforms with IDE ports
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shell.hist

shell.hist — Shell history depth

Description

How many commands to remember in the shell history. The shell is the ABLE module which provides the command line.
The command line editor can remember several previous commands accessed by using the up arrow. This variable controls
how many previous commands are remembered. The Chapter 3, Command Line Interface covers the use of ABLE shell in
more detail.
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sys.autoshadow

sys.autoshadow — Determines if ABLE will automatically moved into RAM at system start

Description

Set to on to shadow ABLE into memory at start time. See the shadow command for more details. If this is unset, then the
value will be determined by the amount of memory available, if more than 32Mbyte of memory isfitted the shadow will be
performed. This parameter is only available on platforms where ABLE can be directly executed from flash.

Platforms

EB2410ITX
EB7500ATX
EB675001DIP
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sys.speed
sys.speed — System speed set at start time
Description

If set, the value is passed to the command sysspeed at system startup. If unset, the value is dependant on the type of board.
See the sysspeed command for more details.

Platforms

EB2410I TX numerous settings possible the default is 203MHz for the S3C2410-A20 and 266MHz for the S3C2410-A26.
IM2440D20 numerous settings possible the default is 400MHz for the S3C2440-A40.
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usb.enable

usb.enable — USB system enable

Description

This determines if the USB subsystem is enabled. This allows USB devices to be used, required for the USB hid keyboard
driver.

Platforms

EB2410ITX defaultison

IM2440D20 default ison
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usb.hubdepth

usb.hubdepth — USB system depth hubs should be searched for devices to

Description
This determines how many hubs the USB system will scan looking for usable peripherals.

Platforms

EB24101TX

IM2440D20
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Appendix B. Changelog

Revision History

Revision 1.00 24th January 2003 VRS
Initial Release.

Revision 1.40 3rd February 2003 VRS
Updates to non volatile commands, addition of version command.

Revision 1.55 25th April VRS

Improved command references in Chapter 9, Core Commands.
Added nvram chapter to clarify non volatile usage.

Revision 1.73 17th September VRS
Improved Chapter 8, Upgrading.

Revision 1.80 18th November VRS
Updated commands.

Updated Appendix A, Non-Volatile Variables Reference.

Updated FAQ.

Revision 1.82 27th November VRS
Updated commands .

Updated Appendix A, Non-Volatile Variables Reference.

Updated FAQ.

Revision 1.95 10th March 2004 VRS

Updated devls command.
Updated Appendix A, Non-Volatile Variables Reference.
Removed FAQ future versions are online [ http://www.simtec.co.uk/products/SWABL E/fag.html].

Revision 1.99 2nd August 2004 VRS
Added echo.

Updated Appendix A, Non-Volatile Variables Reference.

Revision 2.01 11th October 2004 VRS

Updated netif command.

Added ifconfig.

Updated Section 6.7, “ Starting an Operating System”

Revision 2.08 13th April 2005 VRS

Added Chapter 2, Getting Sarted, Section 6.8, “ Starting an Operating System Automatically”, Chapter 7, Networking
Updated Chapter 1, Overview, Chapter 3, Command Line Interface, Section 6.7, “ Starting an Operating System”

Added boot.fs

Revision 2.20 17th January 2006 VRS

The ABLE 2.20 release is a significant milestone release which represents a greater expansion in capabilities than many
previous rel eases.

Updated to refer to ABLE version 2.20

Updated Chapter 2, Getting Sarted

Updated Chapter 3, Command Line Interface

Created Chapter 5, ABLE Console

Removed separate script chapter and moved contents into Chapter 3, Command Line Interface
Updated Part 11, “Built-in Command Reference’

Updated Appendix A, Non-Volatile Variables Reference.

Created Appendix B, Changelog.

Revision 2.21 23rd February 2006 VRS
Minor editorial changes
Revision 2.22 21st March 2006 VRS

Updated to refer to ABLE version 2.21

Updated Section 6.7, “ Starting an Operating System”

Updated Appendix A, Non-Volatile Variables Reference

Updated Part 11, “Built-in Command Reference’

Revision 2.23 30th April 2006 VRS
Updated to refer to ABLE version 2.22

Updated Chapter 3, Command Line Interface

Revision 2.24 3rd June 2006 VRS
Thisversion isthefirst edition of the printed book.
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http://www.simtec.co.uk/products/SWABLE/faq.html
http://www.simtec.co.uk/products/SWABLE/faq.html

Updated to refer to ABLE version 2.24

Updated Section 6.7, “ Starting an Operating System”

Updated Section 6.8, “ Starting an Operating System Automatically”

Revision 3.00 11th Febuary 2009 VRS

The ABLE 2.50 release is a significant milestone release which represents a greater expansion in capabilities than many
previous rel eases.

» Updated to refer to ABLE version 2.50
» Complete reorganisation of parts, chapters and reference sections
* Removal of numerous obsolete command references.

* New builtin and external command references added. This removes the seperate documentation for the FIS tool, ROM
writing application and the 1°C® tools.
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Colophon

This Document was prepared in Docbook XML [http://www.docbook.org/] using the GNU emacs text editor. The source was
combined with DocBook XSL Stylesheets [http://docbook.sourceforge.net/projects/xsl/] using an XSLT processor to produce
output in various formats.

For web output the Saxon XSLT processor [http://saxon.sourceforge.net/] was used to convert the docbook XML directly to
HTML.

For print output the Saxon XSLT processor [http://saxon.sourceforge.net/] was used to convert the docbook XML to Formatting
Objects (FO) XML.

For general print documents the FO XML is converted to PDF and Postscript with the Apache project FOP [http://
xmlgraphics.apache.org/fop/] utility.

For six by nine inch book output the Render X XEP digital typography tool was used to convert the FO XML to print ready
PDF output.

The cover designs were developed in the GNU Image Manipulation Program [http://www.gimp.org/] (GIMP).
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