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1. Introduction

This document describes how to get started with the DNP/1110 Starter Kit. For
further information about the individual components of this Starter Kit you may
follow the links from our website at: http://www.dilnetpc.com

Our Website contains a lot of technical information, which will be updated in
regular periods.

For further technical information — like hardware description etc. — please check
out the DIL/NetPC Starter Kit CD-ROM, which isincluded in every Starter Kit.

1.1 Conventions used in this Document

Convention Usage

italic Filenames, as well as Internet addresses such as www.ssv-
embedded.de

italic User inputs, command lines and pathnames

bold New terms

nonospace text |Program code

Table 1: Convention usage

1.2 Main Features

Evaluation Board DNP/EVA2 (Special Version)
DIL-64 Socket for one DIL/NetPC DNP/1110
RS232 Serial Interface (COM1)
10BASE-T/100BASE-TX Ethernet Interface
8 User-Definable LEDs
8 Manual DIP Switches
1 Reset Switch
Wire-Wrap-Area
5VDC Power Input Connector
Null-Modemcable
Size 142 x 124 mm

SSV EMBEDDED SYSTEMS 4
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DIL/NetPC DNP/1110

Intel StrongARM SA-1110 CPU with 206 MHz Clock Speed.
32 MByte SDRAM Memory, 16 MByte FLASH Memory
10/100 Mbps Ethernet Interface

Two 16550 Serial Ports (one with all Handshakes)

20-bit General Purpose high-speed Parallel 1/0O

8-bit 1/0 Expansion Bus

5 Interrupt Inputs, 4 Chip Select Outputs

Programmable Watchdog Timer

JTAG |IEEE 1149.1 Test Interface

In-System Programming Features

64-pin JEDEC DIL-64 Connector, 2.54mm Centers

3.3 Volt Low Power Design, Supply Voltage 3.3 VDC (+- 5%)
Supply Current 300 mA typ. at 206 MHz

Size 82mm x 28mm

SSV EMBEDDED SYSTEMS
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2. Board Layout

The base component of the Starter Kit is the Evaluation Board DNP/EVAZ2.
On this board you will find a DIL-64 socket (DIL = Dual In Line) to mount your
DNP/1110.

Ewvaluation Board
DNP/EVAZ

DIL{NetPC
DNP{1110

|

Figure 1: Evaluation Board DNP/EVA2 with DNP/1110

The Starter Kit provides all required basic hard- and software environment, which
allow you the development of individual applications for your DNP/1110. For an
instant connection to your hardware the Evaluation Board supports a serial COM1
interface, a 10Base-T Ethernet interface as well as a DIL-64 (DIL =Dual In Line)
interface. Further you will find a Prototype (wire-wrap) area, 8 LEDs, 8 DIP
switches and one reset switch, which alows you to test your peripheral
applications very easy. The figure 2 shows the base components of the Evaluation
Board.

Prototype Area

0

Figure 2: Components of the Evaluation Board DNP/EVA2

SSV EMBEDDED SYSTEMS 6
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3.

Board Components

3.1

This chapter describes the most interesting components of the Evaluation Board
DNP/EVAZ2 and gives a short overview about their respective functions.

Power LED

3.2

The Evaluation Board DNP/EV A2 is equipped with asingle green LED. This LED
will light up when the Board is provided with the necessary operating voltage.

Output LEDs

3.3

The Evaluation Board provides eight LEDs for testing purposes. These LEDs will
flicker or light up to indicate traffic on the output ports PAO—PA7.

DIP Switches

3.4

The Evaluation Board has a set of eight DIP-switches that give you the possibility
to control the input ports PBO-PB?7.

Switch open — Signal Vi, Low (GND)
Switch closed — Signal Vi, High (V)

Serial Interface COM1

For an easy connection between the Starter Kit and your development system you
can use the serial interface on the Evaluation Bord. A RS232 standard compliant
Sub-D port with 9 pins realizes this interface. The exact layout is shown on

table 2.
Pin Signal Pin Signal
1 DCD 6 DSR
2 RxD 7 RTS
3 TxD 8 CTS
4 DTR 9 RI
5 GND

Table 2: Pinout COM1

SSV EMBEDDED SYSTEMS
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3.5  10Base-T Ethernet Interface
The DNP/1110 is using a SMSC LAN91C111 chip that allows Ethernet
connectivity with a speed up to 100Mbps. The RJ45 Ethernet interface on the
Evaluation Board is just a simple connection over a transformer to the DIL-64
interface pins, which are connected to the SMSC LAN controller on the
DNP/1110.

3.6 RCM Jumper
Use this jumper to activate the RCM mode of the DNP/1110. The RCM mode
(Remote Console Mode) offers the possibility to control the PNP/1110 via
terminal program. To activate the RCM mode place a jumper cap on both pins of
the RCM jumper, so that it is short. If you remove the jumper cap, or place the
jumper cap on just one pin, the jumper is open and you are not able to use the
RCM mode.
When closed you will see some boot messages on the serial port COML1.
If the RCM jumper is open, these messages are blocked. Figure 3 shows the exact
position of the RCM jumper onto the DNP/1110.

|'—l4 DR b
R

Figure 3: RCM Jumper

3.7 DIL-64 Interface

The Evaluation Board DNP/EV A2 provides a DIL-64 interface for mounting the
DNP/1110. The table 3 shows the signals connected to the DIL-64 interface.

Pin Name Usage Pin Name Usage
1 PAO YES, LED 33 RX+ YES
2 PA1 YES, LED 34 RX- YES
3 PA2 YES, LED 35 RESOUT# NO
4 PA3 YES, LED 36 VBAT NO
5 PA4 YES, LED 37 CLKOUT NO
6 PA5 YES, LED 38 TXD2 NO
7 PAG6 YES, LED 39 RXD2 NO
8 PA7 YES, LED 40 INT5 NO
9 PBO YES, DIP-Switch 41 INT4 NO
10 PB1 YES, DIP-Switch 42 INT3 NO
11 PB2 YES, DIP-Switch 43 INT2 NO
12 PB3 YES, DIP-Switch 44 INT1 NO

SSV EMBEDDED SYSTEMS 8
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13 PB4 YES, DIP-Switch 45 CSA# NO
14 PB5 YES, DIP-Switch 46 CS3# NO
15 PB6 YES, DIP-Switch 47 CS2# NO
16 PB7 YES, DIP-Switch 48 CSl# NO
17 PCO NO 49 RDY NO
18 PC1 NO 50 RD# NO
19 PC2 NO 51 WR# NO
20 PC3 NO 52 SA3 NO
21 RXD1 YES 53 SA2 NO
22 TXD1 YES 54 SA1 NO
23 CTS1 YES 55 SAO0 NO
24 RTS1 YES 56 SD7 NO
25 DCD1 YES 57 SD6 NO
26 DSR1 YES 58 SD5 NO
27 DTR1 YES 59 SD4 NO
28 RI1 YES 60 SD3 NO
29 RESIN YES 61 SD2 NO
30 TX+ YES 62 SD1 NO
31 TX- YES 63 SDO NO
32 GND YES 64 VCC YES

Table 3: Signals connected to the DNP/EVA2 DIL-64 Interface

4. Mounting the DIL/NetPC

To mount the DNP/1110 on the Evaluation Board DNP/EVA2 set it carefully on
the DIL-64 interface onto the Evaluation Board. Please note, that the DNP/1110 is
positioned in the right way like shown in figure 4. After that, push the DNP/1110
down, so that the DIL-64 socket fixes it.

#””

uln

ﬁ
90,
=

o DNP/IEVYAZ[ ssss

& 7 L]

1

Figure 4: Position of the DIL/NetPC on the Evaluation Board
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5. Cable Connections

Before installing the necessary cable connections you should check the correct
setting of the RCM jumper onto the PNP/1110 (see chapter 3.6). Normally this
jumper is set by default. Before you can use your DIL/NetPC Starter Kit you need
a further Desktop- or Notebook-PC that act as development system. This
development system should run under MS-Windows or Linux in an ideal manner.
This computer will act as your development system. Between the development
system and the Starter Kit are two new connections required. At first the RS232
Serial Link and second the Ethernet Link. The PC will act as development system

R5232 Serial Link
Embedded System

DNP/EVAZ ‘:l

A
l:l

Development
System

— ]

[

8 Target
Ethernet Link

_’
1

and as Remote Console Monitor (RCM) for the DNP/1110 on the Evaluation
Board. Please make sure, that the RCM jumper on the DNP/1110 is set correctly.
Figure 5: Overview about the required cable Connections

51 Serial Link

For the Serial Link, you need a Null-Modemcable. This cable comes along with
your Starter Kit. Please connect the Evaluation Board with a COM port of your
development system (for example COM1 or COM?2) by using this cable.

: @

=
oS
—

10000000
0D || of20013

H |NuII—MDdemcabIe|

R5232 Serial Link

L ]
o
r
0
=
i
=

*;
K
g ]
|

A
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Figure 6: Serial Link Connection
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5.2 Ethernet Link

The Ethernet Link requires two standard 10Base-T patch cables, one Hub or
Switch and an Ethernet-LAN interface for your development system.

o

© 10/100BASE-T |
PORTs ;

i =] :. D D o |2l e W‘

e . *
| ] Q 1] 9
Ethernet Link i

Figure 7: Ethernet Link Connection

5.3 Power Supply

The DNP/1110 Starter Kit needs a supply voltage of 5VDC to work.
In your Starter Kit package you will find a plug-in power supply unit to provide
the system with the necessary power.

: @

Y
{1

L

Figure 8: Power supply Connection

After the successful connection of all cables between the Evaluation Board and
your development system, the Starter Kit is ready to run.

SSV EMBEDDED SYSTEMS 12
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6. First Steps

You can use the DNP/1110 Starter Kit from your development system.
This development system may run under different operating systems. The first
steps for getting started we will describe exemplary by the two most popular
operating systems — MS-Windows and Linux.

6.1 Using a Windows-based development System

The following paragraphs will help you to use the DNP/1110 with a development
system running under MS-Windows. For these steps some programs are necessary,
which normally come along with every MS-Windows installation (e.g.
HyperTerminal). Please make sure that these programs are present on your
development system. If these programs are not installed at your development
system — you have to install these programs manually from your MS-Windows
installation CD.

6.1.1 Setup the Serial Link

Before you provide the Evaluation Board with power for the first time, please run
a terminal program — for example Windows HyperTerminal — that offers
communication capabilities on your development system. In the following you
will see the necessary settings for HyperTerminal under Windows. Select the
"direct link cable connection via COM1" interface in the property sheet and
choose "Configure".

Eigenschaften von DNPsk EHE

“erbinden mit I Einstellungenl

Landeskennzahl: | Deutschland [43] j

Geben Sie nur die Ortzkennzahl ein.

Ortskennzahl: |051 1

Bufnummer: I

Werbinden iber. | Direktverbindung Liber COM1 =]

Konfigurieren... |

¥ | Lardes- und Wrtskentzabilvenyenden
I7 | Ementwablen, s besete!

ok | Abbrechen |

Figure 9: Interface property Sheet

SSV EMBEDDED SYSTEMS 13
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Now you can change some configuration parameters — such as the maximum baud
rate — on a further property sheet. Select the value "115.200" in the "Bits per
Second" field and close the property sheet by clicking the "OK" button, like
shown in figure 10.

Eigenschaften von COM1 m
Anschlusseinstellungen |
Bits pro Sekunde: [N

Datenhits: IB LI

Earitat: IKeine LI
Stopphits: |1 LI
Frotokall: IKein LI

Erweitert... | Standard wiederherstellen |

oK | Abbrechen | Ugernehmenl

Figure 10: Baud rate Settings

All these settings can also be used for other terminal programs. The following
parameters are important to use:

Connection Speed 115.200 bps (Bits per Second)

8 Data bits

No Parity bit

1 Stop bit

No Protocol (Xon/Xoff, RTS/CTS or similar).

SSV EMBEDDED SYSTEMS 14
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Now turn on the power for the Evaluation Board and you will see all steps of the
DNP/1110 boot process in the terminal program window at your PC.

‘2 DIL-NEtPC - HyperT erminal _[O]x]
Datei Bearbeiten Arsicht Apf Uberragung 7
] = =] =

=

SSY DNP/1118@ - blob version 2.08.4
Copyright (C) 1999 2060 2061 Jan-Derk Bakker, Erik Mouw and other
blob comes with ABSOLUTELY NO WARRANTY; read the GNU GPL for details.
This is free software, and you are welcome to redistribute it
under certaln condltlons read the GNU GPL for details.
Hemory map
@x@Z@@B@@@ @ 0xC0000000 (32 MB)
Loading blob from flash . done
Loading kernel from flash ... done
Loading ramdisk from flash ............ done
Autoboot in progress, press any key to stop .....
Starting kernel

Uncompressing Linug............. ... .......

< | »
A

Werbunden 00:01:53 WT100 115200 84-1  [RF [GRO5S [NF [Auizeichnen  [Divckerecho

Figure 11: DIL/NetPC boot Process

For a first test of the DNP/1110 you have to change the assigned IP-address of
your development system to "192.168.0.1". To change the |P-address under MS-
Windows just click "Start-> Settings=> Control Panel>Network—>TCP/IP" and
enter the new |P-address. Please make sure, that you don’t use another |P-address
— this will lead to different network problems.

6.1.2 Checking the Ethernet Link

To test the TCP/IP-communication we use PING a very popular TCP/IP-utility
program. Please open a DOS window (you can find it in the Windows Start menu)
and enter:

ping 192.168.0.126.

@ 5 g5 Al

(C)Copyright Microsoft Corp 1981-1999.
C:\WINDOWS>ping 192.168.08.126
Ping wird ausgefihrt fir 192.168.0.126 mit 32 Bytes Daten:

Antwort von 192.168.0.126: Bytes=32 Zeit=1ms TTL=255
Antwort von 192.168.0.126: Bytes=32 Zeit=1ms TTL=255
von 192.168.0.126: Bytes=32 Zeit<1Bms TTL=255
von 192.168.8.126: Bytes=32 Zeit<1Bms TTL=255

Ping-Statistik fiur 192.168.0.126:

Pakete: Gesendet = &, Empfanjen =&, Verloren = 0 (0% Verlust),
Ca. Zeitangaben in Millisel

Minimum = Bms, Maximum = 1ms, Mittelwert = Oms

C: \HINDOWS>_

Figure 12: Communication check via PING

SSV EMBEDDED SYSTEMS 15
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The Starter Kit must answer this ping. Otherwise an error will occur. In this case
you have to check all parts of your LAN-connection, including the IP-address of
the development system. Then you should check the correct |P-address setting to
the value "192.168.0.1". For an easy check of the IP-address, you can use the
following DOS-command:

ipconfig

DS-Eingabeaufforderung

| 5[5 Al

C:\WINDOWS>ipconfig

Windows 98 IP-Konfiguration
0 Ethernet Adapter :
IP-Adresse
Subnet Hask
Standard-Gateway

1 Ethernet Adapter :

IP-Adresse : 192.168.0.1
Subnet HMask : 255.255.255.0

Standard-Gateway

C:\WINDOWS>

Figure 13: Communication check via ipconfig command

Once the ping was successful, you are ready to start a Web browser on your
development PC. This browser can be the Microsoft Internet Explorer or another
suitable Web browser like the Netscape Communicator or Opera or similar.

6.1.3 Web Server Access

Open the URL http://192.168.0.126/index.htm. The Embedded Web Server will
deliver you a small description about the DNP/1110. That’'sit. Now you are online
with the Starter Kit and your Web browser is connected to the Embedded Web
Server of the DNP/1110. It shows you a static web page with some pictures.
Figure 14 show you this Web page in the browser window.

hittp: //192.168.0.126index. hirn _'J @ Wechseln 2u
harnel Guide €D as Beste imweb @] Intemetsian €

SBCs for Embedded Networking: The DIL/NetPC DNP/1110

The DILNetPC DNE/I 110 provides a very compact Intel 206 MELz $A4-1110 StrongARM-based low power embedded controller with TCP/IP stack and
web server for high-speed embedded k_\ng applications. The DIL/NetPC offers the footprint of a standard 64-pin DIL socket with 2 54mm center:
and all the hardware and software features n to add networking capabilties to any product design. The DIL/NetPC was developed specific a.Llyf
products that need to be connected to 10 or 100 I\A'bps Ethernet-based TCP/IP networks with minimum development costs

Embedded Web Server
Embedded TCP/IP
Ethernet
Controller
FLASH
SATI0—

———Bzmm—}

]
LG

The DIL/NVetPC is azeady-to-run embedded networking system The use of the DIL/NatPC wil llow you to realize a substantial tine and costs savings over |

G [ [ ineret =

Figure 14: DNP/1110 Web page shown by the MS-Internet Explorer

SSV EMBEDDED SYSTEMS 16
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If your Web browser can’t establish a connection to the Web Server — but the Ping
was successful — you should check your browser settings. Please ensure, that your
browser is joined with TCP/IP by using the Ethernet card in your development
system. Alternatively you have to install a suitable Web browser.

In some cases the Web browser is only configured for modem based Internet

access. In this case, please install a second Web browser from your original
operating system CD-ROM.

6.1.4 Login via Serial Console

With a development system running under M S-Windows you can gain access onto
the DNP/1110 via HyperTerminal by using the username gast. There is no specific
password needed. On the point where the password is expected simply press the
Enter (Return) key. Your system is now ready to execute arbitrary commands.

AT T — ——

lﬁhﬁm#ﬂi!ﬂfumf

D] &3] e
=‘J‘£I='i‘ﬁ=1'l' : = -

Srarting setusrk Configuring snd Exarcing Wetwork :© ls ethi

Starting dnotd:  dnetd
Bragting hegpd

— BEU Esbsdded I.-i-u:- - Uersies B.#1
--hH-ux logd=s 1 ga

P usrd =
Iiiztlﬁﬂlinuﬂ qadL 15pe —&
EID TT

o TTY IAE CRD
i BB BRABcR eik
& A8  BRIAR8a kewantd
3 BB BE:AEEA Rsun
4 OB BROROE bvec Laied
P 3 bplatea
M 5t
Fi ") @ imaitd
LI thtepd
B3 ZB4.L RE:OR:EA =h
87 284.5  BRIGRIOA p=
TynntHeRhlinu gast 15 j
| Conmmcied 000 11 =] 1153084 CF AFS INUW ¥ L

Figure 15: Login procedure via HyperTerminal
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6.1.5 Login via Telnet

You are now able to start a Telnet client on the development system. Open a

command shell

and enter the following command:

telnet 192.168.0.126

Yumbrcen [rsbsten [orsnd 3

- A8 Exbedid Linux -
wnblinux login: gmat
Famaword:
[omanBesh linm guac]§
FID TTY TIHE
i 0,0 Q0Dnint
z o,o o0:oo0:o0
3 o,o oa:oo0:o00
q oo oa:oo0:o00
£ 0,0 O000on
L] 0,0 Q0pDgon
kE Y 00 O0Dogn
ao o,0 io0:oo0:o00
B3 04,5 oa:oo:o0
a0 0.0 ©00;00:00

91 1¥§,0 Q00000
95 14,0 000000
[omxtfarh linus guae] §

Weraion 0,01

ps —A
THE
init
et
Erwapd
Ermclnind
it 1ush
wupdated
irerad
EhEtpd

xh
in.t=lnecd
=h

=

Figure 16: Login procedure via Telnet

Please pay attention, that this command will pass the IP-address of your
DNP/1110 in shape of a parameter to the client.

SSV EMBEDDED SYSTEMS
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File Transfer via FTP

The File Transfer Protocol (FTP) provides a common approach to transfer files
between clients and servers. FTP is a client/server protocol like Telnet. The FTP
client/server capability is build into the most Windows versions. An FTP session
begins when the client build a TCP/IP connection to the server. Once this
connection is established, the client will log on to this server. In our actual case
your development system acts as client and the DNP/1110 operate as server. After
the successful access onto the server you are able to execute various file transfer
commands, which typically involves navigating the FTP server's directory
structure and send or receive files. In the following an example of a FTP session
is shown.

To use the File Transfer Protocol on your system, please open a DOS window (via
the Windows Start menu) and branch into the desired subdirectory. Now enter
FTP 192.168.0.126 and open a FTP connection between client and server. The
system will now ask you for a username. To answer this request please enter gast
and confirm the expected password with simply pressing the Enter-key. At this
point there is no specific password required. On figure 17 you see the described
user inputs in form of highlighted text.

Microsoft(R) windows 98
(C)Copyright Microseft Corp 1981-1999.

C:\WINDOWS>cd \_temp

C:\_temp>ftp 192.168.0.126

Verbindung mit 192.168.0.126.

220 emb1inux FTP server (version 6.5/0penBsSD, 1inux port 0.3.2) ready.
Benutzer (192.168.0.126:(none)): gast

331 password required for gast.

Kennwort:

230 User gast logged 1in.

Ftp> _

Figure 17: Login procedure via FTP

Now you are ready to transfer a file from your Windows-based development
system to the DNP/1110. Before you can transfer a file with FTP you should
check, that the FTP link is correctly set to the binary operation mode via the
binary command. In some cases the default setting is ASCII. With the pwd
command you can check out the name of the remote directory. Please note, that
the Read/Write access is only allowed for the directory /home/gast. To transfer a
file from your development system to the DNP/1110 use the command:

put filename.
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For a first view on the content of a directory you should use Is —al. This command
shows you the files stored inside a specific directory. To terminate a FTP session
use the command bye. This will cancel every operation between client and server.
The figure 18 shows you these operations.

ingabeaufforderung

331 Password required for gast.
Kennwort:

230 User gast logged in.

Ftp> binary

200 Type set to I.

" is current directory.
Ftp> put midletsl.pdf
200 PORT command successful.
150 Opening BINARY mode data connection fTor 'midletsl.pdf'.
226 Transfer complete.

Ftp: 184320 Bytes gesendet in 2.09Sekunden 88.19KB/Sek.
Ftp> 1s -al

200 PORT command successful.

150 Opening ASCII made data connection for '/bin/ls'.
total 183

drwxr-xr-x 2 gast users 96 Jan 1 00:16
drwxr-xr-x 3 root root 96 Jan 25 12:50 ..
=rW=r=———— 1 gast wusers 184320 Jan 1 00:17 midletsl.pdf
226 Transfer complete.

Ftp: 173 Bytes empfangen in 0.00Sekunden 173000.00KB/Sek.
Ftp> bye

221 Goodbye.

C:\_temp

Figure 18: FTP file transfer under DOS

In some Windows versions the Internet Explorer is able to act as FTP client just
like an Internet browser. To transfer files by using the Internet Explorer enter
ftp://gast@192.168.0.126 as URL into the address bar. Moreover open the Windows
Explorer as second file destination. Now you can transfer your desired files very
easy by using drag and drop between these two windows. Simply drag the selected
file(s) from the Windows Explorer into the Internet Explorer window and drop it
down into the choosen directory.

F1 ftp://gast@®192.168.0.126/ - Microsoft Internet Explorer

Datei Beabeien Ansicht Wechssnau Favoiten 2
= . = [id A EE (2 )

Zuiiick Yoras Aulwats | Ausschneiden  Kopieien  Einfigen | Riickgdngin
Adiesse [[S1 fip:/gest@132 168,01 26/ x| @ wechseinau
Links ] Charnel Guide 48] Das Beste imweb @] Intemetstant @] Kostenlose HotMail ] Links anpassen =

midletsZ pelf

absiten  dnsicht  Mechseinzu  Favoiten  Egtras 7

Ordner x | [ Dateiname [ Grite [ Typ [ Gesinder ~|
7] Deskiop =] [ hitpe 171K WinZip File 020301
2] arbeilsplalz &1 hepd 11KB IntemetDokumene[.. 020301
| 2 35Diskene 4] &) HTTP programring 3KB IntemerDokumert[.. 020301
L || SoHdC) EDTCPIPwip 0 e 112K8  WinZip File 020801
B _temp || EmbeddzacriP B5KB AdobeAercbatDok.. 020901
B A EdwebConverer 3KB Wirip Fie 020801
& bipom Ewmhtools0.0.4 23KB Wirdip File 01.0801
E-C cyguin £] LinusStart Development-Tooks 22KE  IntemetDokument (.. 01.08.01
E1Z5 Figene Datsien D himi2c 02 tar 10KB WirZip File 01.02.01
E % E_T:‘?E y [E— 974KB  Anwendung 3002.01
= 5 Dln;r—Daatlelwfn & seted KB IntemetDokument (.. 29.08.01
1 051 Eigons i B4KB AdobehcrobatDok.. 27,0801
T et Bmidiets1 180KE  Adobe AcrobatDok...  27.08.01
£ Java &) seite 1KB IntemetDokument[.. 250801
23 Linu &) sztez TKE IntemetDokument[..  26.08.01
[ T4 | 7 v0ihat can META N fre Yons PAKR  InbematNokoment [ 2R 08 N1
o ol i }
1 Objekt{e] markistt 310KE =] Arbsisplatz
4

Figure 19: File transfer using the Internet Explorer

SSV EMBEDDED SYSTEMS 20



DNP/1110 Starter Kit — First Steps _— e =

6.1.7 Embedded Linux Maintenance

The Embedded Linux of the DNP/1110 consists of two basic parts. At first the file
zimage as Linux-kernel and second the root filesystem in form of the file
rimage.gz. Each component exists as a separate file. You can find the file
rimage.gz on the DIL/NetPC Starterkit CD-ROM under the location
\LinuxX\DNP1110-Bin\rimage.gz. The file zimage is placed in the directory
\Linux\DNP1110-Bin\zimage\bin\zimage

For updates or the newest versions of these files please check out our website at:
http://www.dilnetpc.com

6.1.8 Embedded Linux Maintenance via HyperTerminal/Serial Link

The DNP/1110 offers the capability to upload a Linux binary image, to save it into
the Flash memory and to reboot the system after a successful receive. Please open
a HyperTerminal window and reboot the DNP/1110.Now you have to invoke the
Flash Loader. For this you have to press CTRL+L during the boot procedure.
Figure 20 shows the BIOS report sequence.

SSV DNP/1110 - blob version 2.0.4
Copyright (C) 1999 2000 2001 Jan-Derk Bakker, Erik Mouw and other
blob comes with ABSOLUTELY NO WARRANTY; read the GNU GPL for details.
This is free software, and vou are welcome to redistribute it
under certain conditions; read the GNU GPL for details.
Memory map:
001000000 @ 0=C0000000 (16 MB)
Loading blob from flash . done
Loading kernel from flash ... done
Loading ramdisk from flash ............ done
Autoboot in progress, press any key to stop .

LK

Werbunden 000548 vTion 1152008N1 [FF [GR0SS WP [Bufeeichnen | [Drickerecha

Figure 20: Boot Procedure
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# DIL-NetPC - HyperT erminal _ (O] x]
Datei Bearbeiten Ansicht Annf Uberagung 7
) =2 = e e

|

S5V DNP/1110 FLASH LOADER

| |
| Press <1> for YMODEM PROTOCOL |
| Press <2> for YMODEM-G PROTOCOL |
| Press <3> for REBOOT |

Start sending with YHodem {Control ¥ to quit)....
ccceece

< |

Werbunden 00:01:56 [vT100 [152008N-1 [RF [GROSE  [WF [Adfzsichnen  [Druckereche

sILI;L

Figure 21: Flash Loader Messages

Once the BIOS detect the CTRL+L the Flash Loader invokes and offers three
options (see Fig. 20). Please choose option "1" to transfer data via "YMODEM
PROTOCOL". Once you have pressed the key "1" the Flash Loader is set in a wait
state until afile to transfer is selected in the appearing window. During this status
the Flash Loader is continously sending the letter "C" to the console as you can
see in figure 222. With this sign the YMODEM synchronizes the beginning of a
file transmission.

2 DIL-NetPC - HyperT erminal _ (O] =]
Datei Bearbeiten Ansicht Annf Uberagung 7
) =2 = e e
|
Anen
| SSV DNP/1110 FLASH L0 S B
| Press <1> for YMODEM PRO| orher CAEigene DateiertkdwiDILpe1 110
| Press <2> for YMODEM-G P| pateiname:
| Press <3> for REBOOT [C*Einene Dateient KdwDILpe1110himane.z | Buichsuchan. 3
Protokoll
Start sending with YHodem [¥medz =l
cccecece
Senden Schlieen | Abbiachen |
=
| | »
“erbunden 00:01:56 [¥T100 [115200 8N FF [GROSS [NF [dufzeichnen  [Druckerecho A

Figure 22: Flash Loader file Select

Now select the desired file (rimage.gz or zimage) in the appearing window and
start the transmition with Y MODEM.

During the download you will see a progress bar that indicates the state of the
transmission. Please wait absolutely until the file transmission ends and avoid
interruptions. In case of an interruption or failure the DNP/1110 would not
contain any bootable system and you have to repeat the transmission procedure.

After the end of transmission the Flash Loader returns into the menu and
continues sending the "C" sign. To reboot the DNP/1110 with the new kernel
and/or root filesystem choose option "3" (REBOOT) from the Flash L oader menu.
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6.2

Using a Linux—based development System

6.2.1

The following paragraphs will help you to use the DNP/1110 with a development
system running under Linux. For this steps are some programs necessary that
normally come along with the Linux installation (i.e. Minicom). Please make sure
that these programs are present on your development system. If necessary you
have to install these programs from your Linux installation CD.

Setup the Serial Link

Before you provide the Evaluation Board with power for the first time, please run
a terminal program like Minicom. Minicom is a simple serial communications
program originally written by Miquel van Smoorenburg. It offers base
communication capabilities and integrates well with the Linux user interface.
Minicom is alot like the old MS-DOS program PROCOMM. This program can be
used to connect a Linux-based PC to embedded devices such as the DNP/1110 for
initial configurations. In the following we will show you how to use Minicom and
what you have to do to adjust the necessary settings.

Open a terminal window and type in the command minicom -s to become access to
the serial port settings. Now you can change some configuration parameters —
such as the maximum baud rate. Set the serial port parameters for the maximum
baud rate on "115.200 bps".

Bl root@n6ydd3.localdomain: froot - Terminal
Datei Sitzungen Optionen Hilfe

A - Serial Device : Fdev/ttySo
B - Lockfile Location : /var/flock
c - Callin Program H

D - Callout Program H

E - Bps/Par/Bits = 115200 8N1
F - Hardware Flow Control : No

G - Software Flow Control : No

Change which setting? [l

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

0 NeuJ [P ermina 1 1

Figure 23: Serial Port Settings under Minicom
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After that, please turn on the power for the Evaluation Board. You will now see
all steps of the DNP/1110 boot process via Minicom.

B2l root@nby4dd3.localdomain: froot - Terminal

Bl >

Datei Sitzungen Optionen Hilfe
SSY DNP/1110 - blob version 2.0.4
Copyright (C) 1999 2000 2001 Jan-Derk Bakker. Erik Mouw and other
blob comes with ABSOLUTELY NO HARRANTY: read the GNU GPL for details.
This is free software. and you are welcome to redistribute it
under certain conditions: read the GNU GPL for details.
Memory map:

0x02000000 @ 0xC0000000 (32 MB>
Loading blob from flash . done
Loading kernel from flash ... done
Loading ramdisk from flash ............ done
Autoboot in progress. press any key to stop .JI

0 e || [ rermine br 1

Figure 24: Boot Procedure

To the end of this sequence a login request will appear. The boot process of the
DNP/1110 is now complete.

g4d3 Jocaldomain: froot - Terminal 2 B

Datel Sitzungen Optionen Hilfe

IP Protocols: ICMP. UDP, TCP. IGMP =
IP: routing cache hash table of 512 buckets. 4Kbytes

TCP: Hash tables configured (established 2048 bind 2048)
NetWinder Floating Point Emulator ¥0.95 (c) 1998-1999 Rebel.com
RAMDISK: Compressed image found at block 0

Freeing initrd memory: 3072K

WYFS: Mounted root (minix filesystem).

Freeing init memory: 40K

INIT: version 2.74 booting

INIT: Entering runlevel: 3

Starting modutils Loading modules:

gpio — registers - smc91111 - smc91111.c:v1.0 04/25/01 by Daris A Nevil (dnevilG@
snmc .com)

eth0: SMC91C111(rev:0) at 0xf6000300 IRQ:5 MEMSIZE:8192b NOMAIT:¢ ADDR: 02:80:ad
:20:30:52
Starting network Configuring and Starting Network : lo eth®

Starting inetd: inetd
Starting httpd

— SSY Embedded Linux - Yersion 0.01

emblinux login:

[ e, [ I v

Figure 25: Login Request
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6.2.2 Checking the Ethernet Link

Please open a terminal window and type in ping 192.168.0.126. Every ping request
has to be answered by your DNP/1110 similar as shown in figure 26.

Datel Sitzungen Optionen Hilfe

il root@n6y4d3.localdomain: froot - Terminal

Lroot@nbgdd3 /rootl# ping 192.168.0.126

Harning: no SO_TIMESTAMP support. falling back to SIOCGSTAMP

PING 192.168.0.126 (192.168.0.126) from 192.168.0.1 : 56(84) bytes of data.
64 bytes from 192.168.0.126: icmp_seq=0 tt1=255 time=5.088 msec

64 bytes from 192.168.0.126: icmp_seq=1 tt1=255 time=561 usec

64 bytes from 192.168.0.126: icmp_seq=2 tt1=255 time=560 usec

64 bytes from 192.168.0.126: icmp_seq=3 tt1=255 time=559 usec

64 bytes from 192.168.0.126: icmp_seq=4 tt1=255 time=560 usec

64 bytes from 192.168.0.126: icmp_seq=5 tt1-255 time=551 usec

64 bytes from 192.168.0.126: icmp_seq=6 tt1-255 time=560 usec

——- 192.168.0.126 ping statistics -——

7 packets transmitted. 7 packets received. 0% packet loss
round-trip min/avg/max/mdev = 0.551/1.205/5.088/1.585 ms
[root@nbgdd3 /root]1t [

[ e, [ I v

Figure 26: Ping Request

To cancel the ping request just press the keyboard shortcut Ctrl+C. If an error
occurs (e.g. the DNP/1110 don’'t answer the ping of your development system)

you have to check your cable connections at first.

Then you should check that the IP-address is set correctly to "192.168.0.1".
For an easy check of the IP-address, you can use the Linux-command ifconfig.

Datei Sitzungen Optionen Hilfe

B2l root@nBy4d3.localdomain: froot - Terminal

[root@nbgdd3 /rootl# ifconfig

ethO Link encap:Ethernet HMWaddr 00:40:05:A3:E7:49
inet addr:192.168.0.1 Bcast:192.168.0.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 HMetric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100
Interrupt:11 Base address:0xec00

Lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:3924 HMetric:1
RX packets:6 errors:0 dropped:0 overruns:Q frame:0
TX packets:6 errors:0 dropped:0 overruns:Q carrier:9
collisions:0 txqueuelen:0Q

[root@nbgdd3 srootl# [l

D Hew_ @T&rmma} Hr 4

Figure 27: IP-address check via ifconfig
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6.2.3 Web Server Access

Once the ping was successful, you are ready to start a Web browser on your
development system. This may be the Konqueror File Manager or the Netscape
Communicator/Navigator. The Konqueror File Manager is normally part of the
Linux installation and acts as File Manager as well as Web browser. Konqueror is
able to detect automaticaly when an URL were entered and shows the content.

Just enter the URL http://192.168.0.126/index.htm and press the Enter-key. The
Embedded Web Server will deliver you a small description about the DNP/1110.

That’'s it. You are now online with the Starter Kit. The Web browser of your
development system is connected to the Embedded Web Server of the DNP/1110
and shows you a static web page with some pictures. The figure 28 will show you
this.

L= X] SSV - DILMNetPC DNPA110 - Kongueror 24 lmlx
Adresse Bearbeiten fnsicht Gehe zu Lesezeichen Werkzeuge Einstellungen Eenster Hilfe
2 Q0 i 4 &
2420 F 2 HIJZ AR &
> URL [&] o /7182166 0.1 2aindexhin

pll«JE

EHMetawerk E——W VW
) Personliches Ver - = =W
B wurzelverzeichni - - AN e

SBCs for Embedded Networking: The DIL/NetPC DMNP/1110

The GILANetPC DIVR/TTIE pravides & very campact Intel 206 MHz S4-1110 StrongARM-based low pawer embedded controller with TCPAP
stack and weh server for high-speed embedced networking applications. The J/L/AetFC offers the footprint of a standard 64-pin DIL socket
with 2 54mm centers and all the harchware and software feafures necessary to add networking capabilities to any product design. The
DiLNetPCwas developed specifically for products that need to be connected to 10 or 100 Mbps Ethernet-based TCPAP networks with
inimum development osts.

Embedded Web Server

Embedded TCP/IP

Ethernet
Controller
]

=

The B7LrietPC is 2 ready=to-run embedded netvarking system. The use of the Jrz/vetPCwil allow you to realize a substantial fime and
Costs savings over other chip-hased approaches. Currently, there is no other Ethemet- and TCP/IP-hased embedded netwarking solutian

with mare development fne savings on the market, Thet is also na faster Time-10-Market far your product with lower costs If Ethernet,
< I [«]»]|| TCF/IP and 2 embedded web server is required

[«

Figure 28: DNP/1110 Web page shown by the Konqueror File Manager
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6.2.4 Login via Serial Console

Under Linux you can gain access onto the DNP/1110 via Minicom by using the
username gast. A specific password is not necessary. At this point simply press the
Enter (Return) key. Your system is now ready to execute arbitrary Linux

commands.

Datel Sitzungen Optionen Hilfe

Bl root@n6y4d3 localdomain: froot - Terminal <3>

Starting inetd: inetd
Starting httpd

- SSY Embedded Linux -
emblinux login: gast

[gast@emblinux gast1$
[gast@emblinux pastI1S]

[ e, [ I v

Starting network Configuring and Starting Network :

VYersion 0.01

CHD

init
keventd
kswapd
kreclaimd
bdflush
kupdated
inetd
thttpd

sh

ps

Password:
[gast@emblinux gast1$ps -A
PID TTY TIME
1 0.0 00:00:01
2 0.0 00:00:00
3 0.0 00:00:00
4 0,0 00:00:00
5 0.0 00:00:00
6 0.0 00:00:00
71 0.0 00:00:00
80 0.0 00:00:00
83 204.5  00:00:00
87 204.5  00:00:00

lo eth®

[]+]

Figure 29: Login procedure via Minicom
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6.2.5 Login via Telnet

You are now able to start a telnet client on the development system. Open a
Minicom command shell and enter the following command:

telnet 192.168.0.126

B8 rooti@n6g4d3.localdomain: froot - Terminal
Datei Sitzungen Optionen Hilfe

[root@nbgdd3 /rootl# telnet 192.168.0.126
Trying 192.168.0.126...

Connected to 192.168.0.126 (192.168.0.126).
Escape character is '"1'.

- SSY Embedded Linux - VYersion 0.01

emblinux login: gast

Password: —
[gast@emblinux gastI%$ps -A
PID TTY TIME CHD
1 0,0 00:00:01 init
2 0.0 00:00:00 keventd
3 0.0 00:00:00 kswapd
4 0,0 00:00:00 kreclaimd
5 0,0 00:00:00 bdflush
6 0.0 00:00:00 kupdated
1 0.0  00:00:00 inetd
80 0,0 00:00:00 thttpd
83 204.5  00:00:00 sh
87 204.5  00:00:00 bash
90 0.0 00:00:00 in.telnetd

w
=
Y
L]
=2l
N

<
<
<
<
<
<
<

:00: sh
95 136,0  00:00:00 ps
[gast@emblinux gast1S]]

D Neu_[ @Terminal R 1 ‘

[4]]

Figure 30: Login procedure via Telnet

Please pay attention, that this command will pass the IP-address of your
DNP/1110 in shape of a parameter to the client.
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6.2.6 File Transfer via FTP

The File Transfer Protocol (FTP) provides a common approach to transfer files
between clients and servers. FTP is a client/server protocol like Telnet. An FTP
session begins when the client build a TCP/IP connection to the server. Once this
connection is established, the client will log on to this server. In our actual case
your development system acts as client and the DNP/1110 operates as server.
After the successful access onto the server you are able to execute various file
transfer commands, which typically involves navigating the FTP server's
directory structure and send or receive files. In the following an example of a FTP
Session is shown. The FTP client/server capability is already build into the
Konqueror.

To use the File Transfer Protocol on your Linux system please open a command
shell, like Minicom and branch into the desired subdirectory. Now enter FTP
192.168.0.126 and open a FTP connection between client and server. The system
will now ask you for a username. To answer this request please enter gast and
confirm the expected password with pressing Enter. At this point there is no

specific password required. On the figure 31 you see the user inputs as highlighted
text.

mal root@n6y4dd3.localdomain: froot - Terminal 2>

Datei Sitzungen Optionen Hilfe

[root@nbgd4d3 /rootl# ftp 192.168.0.126 (&
Connected to 192.168.0.126.

220 emblinux FTP server (¥ersion 6.5/0penBSD, linux port 0.3.2) ready.
500 "AUTH GSSAPI': command not understood.

500 "AUTH KERBEROS_V4': command not understood.

KERBEROS_¥4 re jected as an authentication type

Name (192.168.0.126:root): gast

331 Password required for gast.

Password:

230 User gast logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

fip> 11

D r‘\leuv

E ;Termmal M1

Figure 31: Login procedure via FTP

Now you are ready to transfer a file from a Linux-based development system to
the DNP/1110. Before you can transfer a file with FTP you should check, that the
FTP link mode is correctly set to the binary operation mode via the binary
command. In some cases the default setting is ASCII. With the command pwd you
can check out the name of the remote directory. The Read/Write access is only
allowed for the directory /home/gast. To transfer a file from your development
system to the DNP/1110 use put filename to transfer the desired file.

For a first view on the content of a directory you should use Is —al. This command
shows you the files stored inside a specific directory. To terminate a FTP session
use the command bye.
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This command cancels every operation between server and client. The figure 32
shows you these operations.

Rall rooti@n6gad3.localdomain: imntiwinC!_temp - Konsole

Datei Sitzungen Optionen Hilfe

331 Password required for gast. =
Passuword:

230 User gast logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

fip> pwd

257 V/home/gast” is current directory.

ftp> binary

200 Type set to I.

ftp> put midletsl.pdf

local: midletsl.pdf remote: midletsl.pdf

227 Entering Passive Mode (192.168.0,126.8.1)

150 Opening BINARY mode data connection for 'midletsl.pdf’'.
226 Transfer complete.

184320 bytes sent in 0.69 seconds (2.6e+02 Kbytes/s)

fip> ls -al

227 Entering Passive Mode (192.168.0.126.8.2)

150 Opening ASCII mode data connection for '/bin/ls'.

total 183

drwxr-xr-x 2 gast wusers 128 Jan 1 09:11 .

druxr-xr-x 3 root root 96 Jan 25 12:50 ..
—rw-r-———— 1 gast wusers 184320 Jan 1 09:11 midletsl.pdf
226 Transfer complete.

ftp> bye

221 Goodbye.

[root@nbgdd3 _templ# []

O Neu'[ (%) kansale 1 1

Figure 32: File transfer with Minicom

Next to Minicom it is also possible to use the Konqueror File Manager
to transfer files by FTP. For this, please open Konqueror and enter
ftp://gast@192.168.0.126 as URL into the address bar. The Konqueror knows the
difference between your system directories and folders (\\) and an Internet or
intranet address (/). So you can simply type in the desired address.
Open a second instance of Konqueror and change into the desired source
directory. After that, you are able to transfer arbitrary files very easy by using
drag and drop between these two Konqueror windows.

[ 28] file:/mnt/winC/_temp - Kongueror ?

Adresse Bearbeiten Ansicht Gehe zu Lesezeichen Werkzeuge Einstellungen Fenster Hilfe

28 & 3 34 © 88 e (a)s

3 URL [ flesnntwinC/_temp =
EHnetzwerk Allfmame 5 |Groge [ Geanden Berechtigungen | Besitzer [ Gruppe [ ve(4]
fyPersanliches Verreict TRiEAG PPC SDK zip 16,3 KB 20102001 2010 rust-xr—x root root
=8 wurzelverzeichnis " joe zip 1,2 MB 03.01.2002 11:18 nast-xr—x root root

@ 8o [ Tmailcl zip 166,9 KB 02.09.2001 2339 niast-wi—x root  root
@ mailcli_c htm 9,3 KB 02.09.2001 23:33 rwxr-xr—x root root
3messungen.css 396 B 23.08.2001 1018 rwxr-xr-= root root
Flnessungen sl 751 B 23.08.2001 1005 niasr-wi— root  root
jmldlalﬂ pdf 180,0 KB 27.08.2001 13:01 ruxr-xr-x raot root
Nimidllets2.pdf 84,0 KB 27.08.2001 13.05 rwt-xr-= root oot
netspy.exe 5194 KB 08.09.2001 1348 numr-xr-x root root |
[=X82) rip:tigast@192.166.0.126Momedgast - Kongueror o X
#dresse Bearbeiten Ansicht Gehe zu Lesezeichen Merkzeuge Einstellungen Eenster Hilfe |
2 e & BS OseelEs [#]
E¥ URL [&] fp#gast@192.168.0.1 26/homergast -
B ENetzwerk (2l rame | Grsge [ Geanden | i | Besitzer | Gruppe | |
Wpersoniiches verze| | ENpTEE1 pii160,0 KB 01 01.2002 0311 ra-r—--— gast  users
B Bwurzelverzeichnis & midlets2.pdf 84,0 KB 01.01.2002 0915 ny-r--r-- gast users
=8
= Bjpoot
B ey
& Setc
B Bhame
=8
- Ejlost+ound
B &mnt
& Eopt L
B Bproc [=f
B Mgt Ihd
4 a»
izl midlets2.pdf (64,0 KE) POF -Dokument B

Figure 33: File transfer with the Konqueror
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6.2.7

Embedded Linux Maintenance

6.2.8

The Embedded Linux of the DNP/1110 consists of two basic parts. At first the file
zimage as Linux-kernel and second the root filesystem in form of the file
rimage.gz. Each of the both components exists as one separate file. You can find
the file rimage.gz on the DIL/NetPC Starterkit CD-ROM under the location
\Linux\DNP1110-Bin\rimage.gz. The file zimage is placed in the direcory
\LinuxX\DNP1110-Bin\zimage\bin\zimage

For updates or the newest versions of these files please check out our website at:
http://www.dilnetpc.com

Embedded Linux Maintenance via Minicom/Serial Link

The DNP/1110 offers the capability to upload a Linux binary image, to save it into
the Flash memory and to reboot the system after a successful receive. Please open
a Minicom window and reboot the DNP/1110. Now you have to invoke the Flash

Loader. For this press CTRL+L during the boot procedure. Figure 34 shows the
BIOS report sequence.

B2l root@n6y4d3 localdomain: froot - Terminal

Datei Sitzungen Optionen Hilfe

SSY DNP/1110 - blob version 2.0.4
Copyright (C) 1999 2000 2001 Jan-Derk Bakker. Erik Mouw and other
blob comes with ABSOLUTELY NO HARRANTY: read the GNU GPL for details.
This is free software. and you are welcome to redistribute it
under certain conditions: read the GNU GPL for details.
Memory map:
0x01000000 @ 0xC0O000000 (16 MB)>
Loading blob from flash . done
Loading kernel from flash ... done
Loading ramdisk from flash ............ done
Autoboot in progress. press any key to stop .JI

[4]]

D NeuJ @T eeeee al Br 1

Figure 34: Boot Procedure
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Once the BIOS detect the CTRL+L the Flash Loader invokes and offers three
options (see figure 35).

B2l root@n6y4d3 localdomain: froot - Terminal

Datei Sitzungen Optionen Hilfe

1 SSY DNP/1110 FLASH LOADER 1

| Press <1> for YWMODEM PROTOCOL |
| Press <2> for YMODEM-G PROTOCOL |
| Press <3> for REBOOT

Start sending with YModem (Control X to quit)....
ccecll

[ ]

D NeuJ @T eeeee al B 1

Figure 35: Flash Loader Messages

Please choose option "1" to transfer data via"Y MODEM PROTOCOL". Once you
have pressed the key "1" the Flash Loader is set in a wait state. During this status
the Flash Loader is continously sending the letter "C" to the console as you can

see in figure 35. With this sign the YMODEM synchronize the beginning of a file
transmission.

Open the Minicom upload menu with the key combination ALT+S. Now you see

five options to transmit data. On this point you have absolutely to choose the
option "zmodem".

The reason to do this although you normally would choose ymodem is a little bug
in Minicom, so here you have to select zmodem absolutely. Choosing "ymodem"
may result in different error messages.

28 root@n6gdd3.docaldomain: froot - Tenminal

Datei Sitzungen Optionen Hilfe

| SSY DNP/1110 FLASH LOADER |

| Press <1> for YMODEM PROTOCOL |
| Press <2> for YMODEM-G PROTOCOL |

I Press <3> for REBOOT [UEload]

ymodem
Start sending with YModem (Co| xmodem it)....
C kermit
ascii
[ me_|| P terminat i 1

Figure 36: Transfer method Select
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After you have choosen the transmission method Minicom opens a new window.
Now select the desired file (rimage.gz or zimage) and start the transmission.

Bl root@n6ydas.localdomain: froot - Terminal o X
Datei Sitzungen Optionen Hilfe
4-————————1[Select one or more files for uploadl ]
| |Directory: /mnt/winC/Eigene Dateien/Kdw/DILpc1110
+-| L[..]
| Steckerbelegung fiir DNP1110-3Y Rev. 1.0.doc
|| T —————
| sadnp01.doc
+-| zImage
St
C
( Escape to exit. Space to tag }
[Gotol [Prevl [Showl [Tagl [Untag]l IRUENN
ALT-Z for help 1115200 8N1 | NOR | Minicom 1.83.1 | ¥T102 | O0ffline
[ v, || [ rermia e 1 ‘

Figure 37: Transmission file Select

During the download you will see a progress bar that indicates the transmission
status. Please wait absolutely until the file transmission ends and avoid every
interruption. In case of an interruption or failure the DNP/1110 would not contain
any bootable system and you have to repeat the transmission procedure.

B2l root@nBy4d3.localdomain: froot - Terminal

Datei Sitzungen Optionen Hilfe

1 SSY DNP/1110 FLASH LOADER

| Press <1> for YMODEM PROTOCOL |

| Press <2> for YMODEM-G PROTOCOL |

| Press {———————Lzmodem upload - Press CTRL-C to quit]
A — Sende: rimage.gz

Ymodem Sektorens/Kilobytes gesendet: 1153/144kl]
Start sen

ALT-Z for help 1115200 8N1 | NOR | Minicom 1.83.1 | ¥T102 | 0ffline

DY [ |

Figure 38: Transmission Status

After a successful transmission the FLASH Loader returns into the menu and
continues with sending the letter "C". To reboot the DNP/1110 with the new
kernel and/or root filesystem choose option "3" (REBOQOT) from the Flash Loader
menu. After this, the DNP/1110 restarts with the new kernel and/or root

filesystem
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6.2.9

Installation of the GNU Cross Toolchain

Within the scope of supply of the DNP/1110 Starter Kit we deliver a full pre-build
GNU cross toolchain as development environment. With this cross development
environment you are able to create the necessary code for the DNP/1110 with
StrongARM architecture although you work on an x86 Linux-based development
system. The complete cross development environment exists in form of a single
tar-archive on the Starter Kit CD-ROM. On figure 38 you can see the location of

this tar-archive in the directory:

/Linux/DNP1110-ToolChain

This compressed archive has a size of approximately 85 MByte.

X | G file:/carom/Linux/DHPT110-Tool Chain - Kongueror
Adresse Bearbeilen Ansicht Gehe zu Lesezeichen Werkzeuge Einstellungen Fenster Hilfe

2PN G B Gl ==

£3- URL [/ flevcarom/LinesDNP1110- ToolChain

EEINetewerk
E-fjYPersoniiches Verzeichnis
B Ewurzelverzeichnis
jain
Spoot
- Ecdrom
EgacROBAT
E§Hw-Doc
2 SLinux
: BSDNP1110-Bin
i @ BJONPI110-Demos
b a BDNPT110-Kemel
i DNP1110-ToolChain
@ BjLinux-Doc
BgTep-1p
dev
Bete
&floppy
Bhome
- Bl
Elostsiound
it
Bopt
Sproc
Eroot
sbin
- Emp
st
Evar
Ewindows

iam-fooc! readme-ar
ihain-58V, m-tooicha
po0iiz07,  in
Lo l0R

[BE[ " Eigenschatten fur arm-toolchain-5Sv20011207 1z - Konqueror  [EIIEA]

Allgemein || Berechtigungen

"} [arm-tooichain-55v20011207 192

Typ Mit gzip komprimisrtes tar- Archiv
Datei JedromdLinuDMP1110-ToolChain
GraBe: 85,2 MB (89 307 793)

Erstellt; 07.12.2001 13:59
Geandert 07.12.2001 13:59
Letzter Zugrift. 07.12.2001 13:59

2 Elements - 2 Datelen (35,2 MB insgesamt) - 0 Verzeichnisse

Figure 39: Location of the tar-archive on the Starter Kit CD-ROM

To install the toolchain archive on your Linux-based development system you
have to be logged-in as Administrator with the respective rights. After this, you
just have to unpack the entire tar-archive outgoing from the directory

fusr/local
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To unpack these archive please execute the following Linux command line from a

terminal window. Y ou can see this also on figure 40:

tar —xzf /cdrom/Linux/DNP1110-ToolChain/arm-toolchain-39SSV20011207.tgz

Instead of .../cdrom/... please use the correct path to your own CD-ROM drive.
The Linux tar program needs some time to unpack all files from the CD-ROM to

your hard disk.

[%] Terminal - Terminal <2
Datei Sitzungen Optionen Hilfe

[ol=i&]

[Linux: /usr/local # 1ls -al
linsgesamt 64

drwxr—xr-x 2 root root 4096 Jan 18 2001 src
Linux: /usr/local # ||

0 Nqu [P rerminat r 1

linux: /usr/local # tar —xzf /cdrom/Linux/DNP1110-ToolChain/arm-toolchain-SSY20011207.tgz

druxr-xr-x 16 root root 4096 Feb 13 18:04 .
druxr-xr-x 22 root root 4096 Jun 5 2001 ..
drwxr—xr—x 4 root root 4096 Dez 7 09:46 arm
Lrwxrwxrux 1 root root 11 Feb 13 18:04 arm-linux -> arm/2.95.2/
drwxr—xr-x 2 root root 4096 Jan 18 2001 bin
drwx—-——— 4 root root 4096 Dez 19 09:21 boa
druxr-xr-x 2 root root 4096 Jan 18 2001 etc
drwxr—xr—x 2 root root 4096 Jan 18 2001 fip
drwxr-xr-x 2 root root 4096 Jan 18 2001 games
drwxr—xr—x 4 root root 4096 Jun 5 2001 httpd
drwxr—xr—x 2 root root 4096 Jan 18 2001 include
[drwxr—xr-x 2 root root 4096 Jun 5 2001 info
drwxr—xr—x 2 root root 4096 Jan 18 2001 lib
druxr-xr-x 12 root root 4096 Jun 5 2001 man
drwxr—xr—x 2 root root 4096 Jan 18 2001 sbin
drwxr—xr—x 3 root root 4096 Dez 19 09:18 share

Figure 40: Unpacking the tar-Archive

For a first test of your new cross development environment you should save a
simple C source code — like the Hallo Welt program shown in figure 41 — into a
file within the directory /usr/local. Under Linux you can do this directly via the

command:

cat > filename

7 Tenminal - Terminal <2>

Datei Sitzungen Optionen Hilfe

EER o1 =]

linux:/usr/local # cat > testl.c
#include <stdio.h>
#include <stdlib.h>
main ()
printf ("Hallo Welt...\n"):

[11+ Stopped cat >testl.c
linux:/usr/local #

0 Nauj [P reminal Ny 1
:

Figure 41: A simple C-Program

To complete the C source code input, please press the key combination CTRL+Z.
If desired it is possible to check the file content by entering the command line:

cat testl.c
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At next the GNU C cross compiler have to translate this C source code for the first
time. During this translation process no error messages may occur. To build an
executable binary file testl from testl.c use the following Linux command line
from a terminal window:

{usr/local/arm/2.95.2/bin/arm-linux-gcc —o testl testl.c

The figure 42 shows this command line.

R e T Eo] = [ =]
Dalei Sitzungen Optionen Hilfe

linux:/usr/local # /usr/local/arm/2.95.2/binfarm-linux-gcc -o testl testl.c =

linux:/usr/local # 1s -al

insgesamt 80

druxr-xr—x 16 root root 4096 Feb 14 10:44 .

druxr-xr—x 22 root root 4096 Jun 5 2001 ..

druwxr—xr—x 4 root root 4096 Dez 7 09:46 arm

Lruxruxrux 1 root root 11 Feb 13 18:04 arm-linux -> arm/2.95.2/

druxr-xr—x 2 root root 4096 Jan 18 2001 bin

druwx———-— 4 root root 4096 Dez 19 09:21 boa

druxr-xr—x 2 root root 4096 Jan 18 2001 etc

drwxr—xr—x 2 root root 4096 Jan 18 2001 ftp

druxr—xr—x 2 root root 4096 Jan 18 2001 games

druwxr—xr—x 4 root root 4096 Jun 5 2001 httpd

drwxr—xr—x 2 root root 4096 Jan 18 2001 include [

druxr-xr—x 2 root root 4096 Jun 5 2001 info

druwxr—xr—x 2 root root 4096 Jan 18 2001 lib

druxr-xr—x 12 root root 4096 Jun 5 2001 man

druxr—xr—x 2 root root 4096 Jan 18 2001 sbin

druxr—xr—x 3 root root 4096 Dez 19 09:18 share

druxr-xr—x 2 root root 4096 Jan 18 2001 src

—rWxroXxrox 1 root root 11044 Feb 14 10:44 testl =

—ru—r-—r—— 1 root root 83 Feb 14 10:43 testl.c L

linux: fusr/local # 1 =
0 Neuvl [Pl kansale hr 1

Figure 42: C-source code Compiling
After this, transfer the executable binary file from your development system to the
DNP/1110 RAM disk within a FTP session. For this, enter the following command

line within a terminal window and open a FTP connection between client and
server:

ftp 192.168.0.126
The system asks now for a username. To answer this request please enter gast and
confirm the expected password with pressing Enter. At this point of time there is

no specific password required.

To transfer the binary file testl from your development system to the DNP/1110
use the command:

put testl

After the successful transfer you can terminate the FTP session with the
command:

bye

This command will cancel every operation between client and server. On figure 43
you see the required user inputs as highlighted text.
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At least run the new binary file on your DNP/1110. Open a Telnet session and
start the program.

S

Datei Sitzungen Optionen Hilfe

70 Konsole - Konsole T

druxr-xr—x 2 root root 4096 Jan 18 2001 sbin =
druxr—xr—x 3 root root 4096 Dez 19 09:18 share

druxr—xr—x 2 root root 4096 Jan 18 2001 src

—rWXxr-xrox 1 root root 11044 Feb 14 10:44 testl

—ru-r-—r—— 1 root root 83 Feb 14 10:43 testl.c
linux:/usr/local # fip 192.168.0.126

Connected to 192.168.0.126.

220 emblinux FTP server (V¥ersion 6.5/0penBSD. linux port 0.3.2) ready.
Name (192.168.0.126:root): gast

331 Password required for gast.

Password:

230 User gast logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

fip> put testl

local: testl remote: testl

200 PORT command successful.

150 Opening BINARY mode data connection for 'testl'. [
226 Transfer complete.

11044 bytes sent in 0.000285 secs (3.8e+04 Kbytes/sec)
ftp> bye

221 Goodbye.

linux: fusr/local # 1

0 Neuvl [Plkonsae hr 1
;

Figure 43: File transfer with FTP

Please note: During the FTP file transfer process the executable attribute of testl
can get lost. Without this attribute it is not possible to execute this file. Some FTP
clients watch the attributes. In this case you can skip the next step.

To restore the executable attribute (lost by the FTP transfer) enter the
command line:

chmod +x testl

Dalei Sitzungen Optionen Hilfe
200 PORT command successful. &
150 Opening BINARY mode data connection for 'testl’.
226 Transfer complete.

11044 bytes sent in 0.000285 secs (3.8e+04 Kbytes/sec)
ftp> bye

221 Goodbye.

linux:/usr/local # telnet 192.168.0.126

Trying 192.168.0.126...

Connected to 192.168.0.126.

Escape character is '*1'.

- SS¥ Embedded Linux - Version 0.03

emblinux login: gast

Password:

[gast@emblinux gastl$chmod +x testl
[gast@emblinux gastl$ls -al
drwxr—xr—x 2 gast users
druxr-xr—x

128 Jan 1 00:01 .
96 Jan 25 2002

3 root root ..
11044 Jan 1 ©00:00 testl

—ruxr—x——x 1 gast users
—rw——————— 1 gast users 46 Jan 1 00:01 .bash_history
[gast@emblinux gastl$./testl

Hallo Helt...
[gast@emblinux gast1$l]

0 Neuvl [P} kansole i 1
b

[4]v]

Figure 44: Telnet Session

After the executable attribute were reassigned you should check the correct status
with the command Is —al. Now you will see the content of the directory named
gast. To execute the transferred and assembled file please type in:

. [testl

The file will now be executed and deliver the output "Hallo Welt..." to you.
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For the assembling of a C-program the gcc will normally be activated by using a
so-called makefile.

CROSS =
CC =

$( PROJ) :

cl ean:

fusr/local/arm 2.95.2/bin/armlinux-

$( CROSS) gcc

-Wall -0O2 —march=arnv4 —ntune=strongarm
-W, -s

$(PRQJ).c Makefile
$(CC)  $(CFLAGS) $(PROJ).c -0  $(PROJ)
$( LFLAGS)

rm—f $(PRQOJ)

All required parameters needed to create the desired binary file are stored in such

a makefile.
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Appendix 1: DNP/1110 Pinout — JEDEC 64-pin DIL Connector (1. Part)

Pin Name Group Function

1 PAO PIO Pardlel 1/0, Port A, Bit 0

2 PA1 PIO Parallel I/0O, Port A, Bit 1

3 PA2 PIO Parallel /O, Port A, Bit 2

4 PA3 PIO Pardlel 1/0, Port A, Bit 3

5 PA4 PIO Parallel I/0, Port A, Bit 4

6 PAS PIO Pardlel 1/0, Port A, Bit5

7 PAG PIO Paralle 1/O, Port A, Bit 6

8 PA7 PIO Parallel /O, Port A, Bit 7

9 PBO PIO Pardlel 1/0, Port B, Bit O
10 PB1 PIO Parallel 1/0, Port B, Bit 1
11 PB2 PIO Parallel 1/0, Port B, Bit 2
12 PB3 PIO Pardlel 1/0, Port B, Bit 3
13 PB4 PIO Parallel 1/0O, Port B, Bit 4
14 PB5 PIO Parallel 1/0O, Port B, Bit 5
15 PB6 PIO Pardlel 1/0, Port B, Bit 6
16 PB7 PIO Parallel 1/0, Port B, Bit 7
17 PCO PIO Pardllel 1/0, Port C, Bit 0
18 PC1 PIO Paralel 1/0, Port C, Bit 1
19 PC2 PIO Paradlel 1/0, Port C, Bit 2
20 PC3 PIO Pardllel 1/0, Port C, Bit 3
21 RXD1 SIO COM1 Serid Port, RXD Pin
22 TXD1 SIO COM1 Serid Port, TXD Pin
23 CTSs1 SIO COM1 Serid Port, CTS Pin
24 RTS1 SIO COM1 Serid Port, RTS Pin
25 DCD1 SIO COM1 Serial Port, DCD Pin
26 DSR1 SIO COM1 Serial Port, DSR Pin
27 DTR1 SIO COM1 Serid Port, DTR Pin
28 RI SIO COM1 Serid Port, Rl Pin
29 RESIN RESET RESET Input
30 TX+ LAN Ethernet Interface, TX+ Pin
31 TX- LAN Ethernet Interface, TX- Pin
32 GND Ground

Table 4: DNP/1110 Pinout — Pin 1 to 32
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Appendix 2: DNP/1110 Pinout — JEDEC 64-pin DIL Connector (2. Part)

Pin Name Group Function
33 RX+ LAN Ethernet Interface, RX+ Pin
34 RX- LAN Ethernet Interface, RX- Pin
35 RESOUT RESET RESET Output
36 VBAT PSP Real Time Clock Battery Input
37 CLKOUT |PSP Clock Output (Default 3.6864 MHZz)
38 TXD2 PSP COM2 Serial Port, TXD Pin
39 RXD2 PSP COM2 Serial Port, RXD Pin
40 INTS PSP Interrupt Input 5
41 INT4 PSP Interrupt Input 4
42 INT3 PSP Interrupt Input 3
43 INT2 PSP Interrupt Input 2
44 INT1 PSP Interrupt Input 1
45 CHA PSP Chip Select Output 4
46 CS3 PSP Chip Select Output 3
47 Cs2 PSP Chip Select Output 2
48 Cs1 PSP Chip Select Output 1
49 RDY PSP External Ready Input
50 RD PSP Read Signal, Expansion Bus
51 WR PSP Write Signal, Expansion Bus
52 SA3 PSP Expansion Bus, Address Bit 3
53 SA2 PSP Expansion Bus, Address Bit 2
54 SAl PSP Expansion Bus, Address Bit 1
55 SAOQ PSP Expansion Bus, Address Bit O
56 SD7 PSP Expansion Bus, Data Bit 7
57 SD6 PSP Expansion Bus, Data Bit 6
58 SD5 PSP Expansion Bus, Data Bit 5
59 SD4 PSP Expansion Bus, Data Bit 4
60 SD3 PSP Expansion Bus, Data Bit 3
61 SD2 PSP Expansion Bus, Data Bit 2
62 SD1 PSP Expansion Bus, DataBit 1
63 SDO PSP Expansion Bus, Data Bit O
64 VCC 3.3 Volt Power Input

Table 5: DNP/1110 Pinout — Pin 33 to 64
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Appendix 3: DNP/1110 Memory Map

Physical Addr. | Virtual Addr. Description Cached |Buffered | Access
0x00000000- 0xE8000000- 16 Mbyte FLASH No No R/W
OxO7FFFFFF | OXEFFFFFFF

0x20000000- OxF6000000- Ethernet Controller No No R/W
Ox20FFFFFF | OXF6FFFFFF

0x30000000- None Chip Select Signal CS1 No No R/W
Ox30FFFFFF

0x31000000- None Chip Select Signal CS2 No No R/W
Ox31FFFFFF

0x32000000- None Chip Select Signal CS3 No No R/W
Ox32FFFFFF

0x33000000- None Chip Select Signal C4 No No R/W
Ox33FFFFFF

0x80000000- 0x80000000- SA-1110internal Registers | No No R/W
OxB7FFFFFF | OXB7FFFFFF

0xC0000000- 0x00000000- 32 Mbyte SDRAM Yes Yes R/W
OXxC7FFFFFF | OXO7FFFFFF

Table 6: DNP/1110 Memory Map

Appendix 4: Using the Compact Flash (CF)-Interface

The DNP/1110 offers the possibility to connect a Compact Flash (CF) adapter to
realize different system expansions. Figure 45 shows a general diagram how to
connect a CF-interface onto the DNP/1110.

DNP/1110

Figure 45: DNP/1110 CF-Interface Connection

CF

This chapter describes only one possible capability to connect an 8-bit CF-
interface. This interface is running in memory mode. For the memory mode SSV
Embedded System offers a Linux device driver. For more information please
contact SSV. Table 7 shows which connections have to be made between the pins
of the DNP/1110 and the 8-bit Compact Flash interface.
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Table 7 shows which connections have to be made between the pins of the

DNP/1110 and the 8-bit Compact Flash interface.

From To Function
DNP/1110 Pin |Other |CF Pin
63 21 Data0
62 22 Datal
61 23 Data 2
60 2 Data3
59 3 Data4
58 4 Datab
57 5 Data6
56 6 Data7
55 20 Addr. 0
54 19 Addr. 1
53 18 Addr. 2
52 17 Addr. 3
51 36 WR#
50 9 RD#
48 (CS1) 7 CF.Cst
GND 1, 50 Power (0V)
GND 8, 10..12, 14..16 A10, A9..7, A6.4
GND 39, 41 CSEL, RESET
VCC 13, 38 Power (3.3V)
VCC 32,34, 35,44 CE2#, IOR#, IOWH#, REG#
NC 47.49, 27..31 D8..10, D11..15
NC 26, 25 CD1#, CD2#
NC 24, 33, 37, 40, WP, VS1, RDY/BSY, VS2,
42, 43, 45, 46 WAIT#, INPACK#, BVD2,
BVS1

Table 7: CF-Interface Pin Usage

Note: To use our standard Compact Flash device driver for the DNP/1110 make
sure that CF.CS# (Pin 7 of Compact Flash) is connected to CS1.

This interface does not support the so-called “hot plug in” mode. To use this mode
a special logic is needed. Plugging cards into the card cage with the power on will
usually not cause a problem but you shouldn’t do this. However, the card may be
damaged if the right sequence of pins contacts as the card is pushed into the
socket. This may damage chips and they may become hot when power is applied.
This is one of the most common failures of expansion cards.
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Appendix 5: GNU General Public License

GNU GENERAL PUBLIC LICENSE. Version 2, June 1991. Copyright © 1989, 1991 Free
Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA.
Everyone is permitted to copy and distribute verbatim copies of this license document,
but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and
change it. By contrast, the GNU General Public License is intended to guarantee your
freedom to share and change free software—to make sure the software is free for all its
users. This General Public License applies to most of the Free Software Foundation’s
software and to any other program whose authors commit to using it. (Some other Free
Software Foundation software is covered by the GNU Library General Public License
instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General
Public Licenses are designed to make sure that you have the freedom to distribute copies
of free software (and charge for this service if you wish), that you receive source code or
can get it if you want it, that you can change the software or use pieces of it in new free
programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these
rights or to ask you to surrender the rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you
must give the recipients all the rights that you have. Y ou must make sure that they, too,
receive or can get the source code. And you must show them these terms so they know
their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this
license which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone
understands that there is no warranty for this free software. If the software is modified
by someone else and passed on, we want its recipients to know that what they have is not
the original, so that any problems introduced by others will not reflect on the original
authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid
the danger that redistributors of afree program will individually obtain patent licenses, in
effect making the program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE. TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

1. ThisLicense appliesto any program or other work which contains a notice placed by
the copyright holder saying it may be distributed under the terms of this General
Public License. The “Program”, below, refers to any such program or work, and a
“work based on the Program” means either the Program or any derivative work under
copyright law: that isto say, a work containing the Program or a portion of it, either
verbatim or with modifications and/or translated into another language. (Hereinafter,
translation is included without limitation in the term “modification”.)
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Each license is addressed as “you”.

Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running the Program is not restricted, and
the output from the Program is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program). Whether that is true
depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you
receiveit, in any medium, provided that you conspicuously and appropriately publish
on each copy an appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any warranty; and give
any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming
a work based on the Program, and copy and distribute such modifications or work under
the terms of Section 1 above, provided that you also meet all of these conditions:

1. You must cause the modified filesto carry prominent notices stating that you changed
the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part
contains or is derived from the Program or any part thereof, to be licensed as a whole at
no charge to all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must
cause it, when started running for such interactive use in the most ordinary way, to print
or display an announcement including an appropriate copyright notice and a notice that
there is no warranty (or else, saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling the user how to view a copy
of this License. (Exception: if the Program itself is interactive but does not normally
print such an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as awhole. If identifiable sections of that
work are not derived from the Program, and can be reasonably considered independent
and separate works in themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you distribute the same
sections as part of a whole which is awork based on the Program, the distribution of the
whole must be on the terms of this License, whose permissions for other licensees extend
to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work
written entirely by you; rather, the intent isto exercise the right to control the distribution
of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program
(or with awork based on the Program) on a volume of a storage or distribution medium
does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in
object code or executable form under the terms of Sections 1 and 2 above provided that
you also do one of the following:

1. Accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,
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b) Accompany it with a written offer, valid for at least three years, to give any third
party, for a charge no more than your cost of physically performing source distribution, a
complete machine-readable copy of the corresponding source code, to be distributed
under the terms of Sections 1 and 2 above on a medium customarily used for software
interchange; or,

c) Accompany it with the information you received as to the offer to distribute
corresponding source code. (This alternative is allowed only for noncommercial
distribution and only if you received the program in object code or executable form with
such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making
modifications to it. For an executable work, complete source code means all the source
code for all modules it contains, plus any associated interface definition files, plus the
scripts used to control compilation and installation of the executable. However, as a
special exception, the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler, kernel,
and so on) of the operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a
designated place, then offering equivalent access to copy the source code from the same
place counts as distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense or
distribute the Program is void, and will automatically terminate your rights under this
License.

However, parties who have received copies, or rights, from you under this License will
not have their licenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However,
nothing else grants you permission to modify or distribute the Program or its derivative
works. These actions are prohibited by law if you do not accept this License. Therefore,
by modifying or distributing the Program (or any work based on the Program), you
indicate your acceptance of this License to do so, and all its terms and conditions for
copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the
recipient automatically receives alicense from the original licensor to copy, distribute or
modify the Program subject to these terms and conditions. You may not impose any
further restrictions on the recipients’ exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to this License.

7. 1f, as a consequence of a court judgment or allegation of patent infringement or for any
other reason (not limited to patent issues), conditions are imposed on you (whether by
court order, agreement or otherwise) that contradict the conditions of this License, they
do not excuse you from the conditions of this License. If you cannot distribute so as to
satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all. For
example, if a patent license would not permit royalty-free redistribution of the Program
by all those who receive copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely from distribution of the
Program.

If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section isintended to apply and the section asawholeis
intended to apply in other circumstances.
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It is not the purpose of this section to induce you to infringe any patents or other property
right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system, which isimplemented by
public license practices. Many people have made generous contributions to the wide
range of software distributed through that system in reliance on consistent application of
that system; it is up to the author/donor to decide if he or she is willing to distribute
software through any other system and a licensee cannot impose that choice.

This section isintended to make thoroughly clear what is believed to be a consequence of
the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by
patents or by copyrighted interfaces, the original copyright holder who places the
Program under this License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in or among countries not
thus excluded. In such case, this License incorporates the limitation as if written in the
body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General
Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the Program specifies aversion
number of this License which appliesto it and “any later version”, you have the option of
following the terms and conditions either of that version or of any later version published
by the Free Software Foundation. |f the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose
distribution conditions are different, write to the author to ask for permission. For
software which is copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our decision will be
guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM *“AS
IS WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE
RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH
YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH
ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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END OF TERMS AND CONDITIONS
How to Apply These Terms to Y our New Programs

If you develop a new program, and you want it to be of the greatest possible use to the
public, the best way to achieve this is to make it free software which everyone can
redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the
start of each source file to most effectively convey the exclusion of warranty; and each
file should have at least the “copyright” line and a pointer to where the full notice is
found.

<one line to give the program’s name and a brief idea of what it does.>
Copyright © <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of
the GNU General Public License as published by the Free Software foundation; either
version 2 of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY: ; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public License for more
details.

Y ou should have received a copy of the GNU General Public License along with this
program; if not, write to the Free Software Foundation, Inc., 59 Temple Place, Suite 330,
Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it startsin an
interactive mode:

Gnomovision version 69, Copyright © year name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type “show w’. This is free software, and
you are welcome to redistribute it under certain conditions; type “show ¢’ for details.

The hypothetical commands “show w’ and “show ¢’ should show the appropriate parts of
the General Public License. Of course, the commands you use may be called something
other than “show w’ and “show c’; they could even be mouse-clicks or menu items—
whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your school, if any,
to sign a“copyright disclaimer” for the program, if necessary. Hereis a sample; alter the
names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program “Gnomovision’
(which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary
programs. If your program is a subroutine library, you may consider it more useful to
permit linking proprietary applications with the library. If thisis what you want to do,
use the GNU Library General Public License instead of this License.
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Appendix 6: GNU Lesser General Public License

GNU LESSER GENERAL PUBLIC LICENSE. Version 2.1, February 1999. Copyright ©
1991, 1999 Free Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA
02111-1307 USA. Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. [Thisisthe first released version of the
Lesser GPL. It also counts as the successor of the GNU Library Public License, version
2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and
changeit. By contrast, the GNU General Public Licenses are intended to guarantee your
freedom to share and change free software—to make sure the software is free for all its
users.

This license, the Lesser General Public License, applies to some specially designated
software packages—typically libraries—of the Free Software Foundation and other
authors who decide to use it. Y ou can use it too, but we suggest you first think carefully
about whether this license or the ordinary General Public License isthe better strategy to
use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our
General Public Licenses are designed to make sure thatyou have the freedom to distribute
copies of free software (and charge for this service if you wish); that you receive source
code or can get it if you want it; that you can change the software and use pieces of it in
new free programs; and that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you
these rights or to ask you to surrender these rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must
give the recipients all the rights that we gave you. Y ou must make sure that they, too,
receive or can get the source code. If you link other code with the library, you must
provide complete object files to the recipients, so that they can relink them with the
library after making changes to the library and recompiling it. And you must show them
these terms so they know their rights. We protect your rights with a two-step method: (1)
we copyright the library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the
free library. Also, if the library is modified by someone else and passed on, the
recipients should know that what they have is not the original version, so that the original
author’ s reputation will not be affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We
wish to make sure that a company cannot effectively restrict the users of a free program
by obtaining a restrictive license from a patent holder. Therefore, we insist that any
patent license obtained for a version of the library must be consistent with the full
freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General
Public License. Thislicense, the GNU Lesser General Public License, applies to certain
designated libraries, and is quite different from the ordinary General Public License. We
usethislicense for certain librariesin order to permit linking those libraries into non-free
programs.
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When a program is linked with alibrary, whether statically or using a shared library, the
combination of the two is legally speaking a combined work, a derivative of the original
library. The ordinary General Public License therefore permits such linking only if the
entire combination fits its criteria of freedom.

The Lesser General Public License permits more lax criteria for linking other code with
the library.

We call this license the “Lesser” General Public License because it does Less to protect
the user’s freedom than the ordinary General Public License. It also provides other free
software developers Less of an advantage over competing non-free programs. These
disadvantages are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantages in certain special
circumstances.

For example, on rare occasions, there may be a special need to encourage the widest
possible use of a certain library, so that it becomes a de-facto standard. To achieve this,
non-free programs must be allowed to use the library. A more frequent case isthat afree
library does the same job as widely used non-free libraries. In this case, thereislittle to
gain by limiting the free library to free software only, so we use the Lesser General
Public License.

In other cases, permission to use a particular library in non-free programs enables a
greater number of people to use a large body of free software. For example, permission
to use the GNU C Library in non-free programs enables many more people to use the
whole GNU operating system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users’ freedom, it
does ensure that the user of a program that islinked with the Library has the freedom and
the wherewithal to run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay
close attention to the difference between a “work based on the library” and a “work that
uses the library”. The former contains code derived from the library, whereas the latter
must be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE. TERMS AND CONDITIONS FOR
COPYING, DISTRIBUTION AND MODIFICATION

1. This License Agreement applies to any software library or other program which
contains a notice placed by the copyright holder or other authorized party saying it
may be distributed under the terms of this Lesser General Public License (also called
“this License”). Each licensee is addressed as “you”.

A “library” means a collection of software functions and/or data prepared so as to be
conveniently linked with application programs (which use some of those functions and
data) to form executables.

The “Library”, below, refers to any such software library or work which has been
distributed under these terms. A “work based on the Library” means either the Library or
any derivative work under copyright law: that isto say, a work containing the Library or
a portion of it, either verbatim or with modifications and/or translated straightforwardly
into another language. (Hereinafter, translation isincluded without limitation in the term
“modification”.)

“Source code” for awork means the preferred form of the work for making modifications
to it. For a library, complete source code means all the source code for all modules it
contains, plus any associated interface definition files, plus the scripts used to control
compilation and installation of the library.
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Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running a program using the Library is not
restricted, and output from such a program is covered only if its contents constitute a
work based on the Library (independent of the use of the Library in atool for writing it).
Whether that is true depends on what the Library does and what the program that uses the
Library does.

1. You may copy and distribute verbatim copies of the Library’s complete source code
as you receive it, in any medium, provided that you conspicuously and appropriately
publish on each copy an appropriate copyright notice and disclaimer of warranty;
keep intact all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the Library.

Y ou may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus forming a
work based on the Library, and copy and distribute such modifications or work under the
terms of Section 1 above, provided that you also meet all of these conditions:

1. The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you changed
the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no charge to all third parties
under the terms of this License.

d) If afacility in the modified Library refersto afunction or atable of datato be supplied
by an application program that uses the facility, other than as an argument passed when
the facility isinvoked, then you must make a good faith effort to ensure that, in the event
an application does not supply such function or table, the facility still operates, and
performs whatever part of its purpose remains meaningful. (For example, afunctionin a
library to compute square roots has a purpose that is entirely well-defined independent of
the application. Therefore, Subsection 2d requires that any application-supplied function
or table used by this function must be optional: if the application does not supply it, the
square root function must still compute square roots.)

These requirements apply to the modified work as awhole. If identifiable sections of that
work are not derived from the Library, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you distribute the same
sections as part of a whole which is a work based on the Library, the distribution of the
whole must be on the terms of

this License, whose permissions for other licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work
written entirely by you; rather, the intent isto exercise the right to control the distribution
of derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library
(or with a work based on the Library) on a volume of a storage or distribution medium
does not bring the other work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public License instead of
this License to a given copy of the Library. To do this, you must alter all the notices that
refer to this License, so that they refer to the ordinary GNU General Public License,
version 2, instead of to this License. (If a newer version than version 2 of the ordinary
GNU General Public License has appeared, then you can specify that version instead if
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you wish.) Do not make any other change in these notices.

Once this change is made in a given copy, it isirreversible for that copy, so the ordinary
GNU General Public License applies to all subsequent copies and derivative works made
from that copy.

This option is useful when you wish to copy part of the code of the Library into a
program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under Section
2) in object code or executable form under the terms of Sections 1 and 2 above provided
that you accompany it with the complete corresponding machine-readable source code,
which must be distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange.

If distribution of object code is made by offering access to copy from a designated place,
then offering equivalent access to copy the source code from the same place satisfies the
requirement to distribute the source code, even though third parties are not compelled to
copy the source along with the object code.

5. A program that contains no derivative of any portion of the Library, but is designed to
work with the Library by being compiled or linked with it, is called a “work that uses the
Library”. Such awork, inisolation, is not a derivative work of the Library, and therefore
falls outside the scope of this License.

However, linking a “work that uses the Library” with the Library creates an executable
that isaderivative of the Library (because it contains portions of the Library), rather than
a “work that uses the library”. The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.

When a “work that uses the Library” uses material from a header file that is part of the
Library, the object code for the work may be a derivative work of the Library even
though the source code is not. Whether this is true is especially significant if the work
can be linked without the Library, or if thework isitself alibrary. The threshold for this
to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and
accessors, and small macros and small inline functions (ten lines or less in length), then
the use of the object file is unrestricted, regardless of whether it is legally a derivative
work. (Executables containing this object code plus portions of the Library will still fall
under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code
for the work under the terms of Section 6. Any executables containing that work also fall
under Section 6, whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a “work that uses
the Library” with the Library to produce a work containing portions of the Library, and
distribute that work under terms of your choice, provided that the terms permit
modification of the work for the customer’s own use and reverse engineering for
debugging such modifications.

Y ou must give prominent notice with each copy of the work that the Library isused in it
and that the Library and its use are covered by this License. You must supply a copy of
this License. If the work during execution displays copyright notices, you must include
the copyright notice for the Library among them, as well as areference directing the user
to the copy of this License. Also, you must do one of these things:

1. Accompany the work with the complete corresponding machine-readable source code
for the Library including whatever changes were used in the work (which must be
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distributed under Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable “work that uses the Library”,
as object code and/or source code, so that the user can modify the Library and then
relink to produce a modified executable containing the modified Library. (It is
understood that the user who changes the contents of definitions filesin the Library
will not necessarily be able to recompile the application to use the modified
definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable
mechanism is one that (1) uses at run time a copy of the library already present on the
user’'s computer system, rather than copying library functionsinto the executable, and (2)
will operate properly with a modified version of the library, if the user installs one, as
long as the modified version is interface-compatible with the version that the work was
made with.

c) Accompany the work with a written offer, valid for at least three years, to give the
same user the materials specified in Subsection 6a, above, for a charge no more than the
cost of performing this distribution.

d) If distribution of the work is made by offering access to copy from adesignated place,
offer equivalent access to copy the above specified materials from the same place.

e) Verify that the user has already received a copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the “work that uses the Library” must include any
data and utility programs needed for reproducing the executable from it. However, as a
special exception, the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major components
(compiler, kernel, and so on) of the operating system on which the executable runs, unless
that component itself accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other
proprietary libraries that do not normally accompany the operating system. Such a
contradiction means you cannot use both them and the Library together in an executable
that you distribute.

7. You may place library facilities that are a work based on the Library side-by-side in a
single library together with other library facilities not covered by this License, and
distribute such a combined library, provided that the separate distribution of the work
based on the Library and of the other library facilities is otherwise permitted, and
provided that you do these two things:

1. Accompany the combined library with a copy of the same work based on the Library,
uncombined with any other library facilities. This must be distributed under the terms
of the Sections above.

b) Give prominent notice with the combined library of the fact that part of it is a work
based on the Library, and explaining where to find the accompanying uncombined form
of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except as
expressly provided under this License. Any attempt otherwise to copy, modify,
sublicense, link with, or distribute the Library is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or rights,
from you under this License will not have their licenses terminated so long as such parties
remain in full compliance.

9. You are not required to accept this License, since you have not signed it. However,
nothing else grants you permission to modify or distribute the Library or its derivative
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works. These actions are prohibited by law if you do not accept this License. Therefore,
by modifying or distributing the Library (or any work based on the Library), you indicate
your acceptance of this License to do so, and all its terms and conditions for copying,
distributing or modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the
recipient automatically receives a license from the original licensor to copy, distribute,
link with or modify the Library subject to these terms and conditions. You may not
impose any further restrictions on the recipients’ exercise of the rights granted herein.
Y ou are not responsible for enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringement or for
any other reason (not limited to patent issues), conditions are imposed on you (whether by
court order, agreement or otherwise) that contradict the conditions of this License, they
do not excuse you from the conditions of this License. If you cannot distribute so as to
satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Library at all. For
example, if apatent license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely from distribution of the
Library.

If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section isintended to apply, and the section asawholeis
intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property
right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system which is implemented by
public license practices. Many people have made generous contributions to the wide
range of software distributed through that system in reliance on consistent application of
that system; it is up to the author/donor to decide if he or she is willing to distribute
software through any other system and a licensee cannot impose that choice.

This section isintended to make thoroughly clear what is believed to be a consequence of
the rest of this License.

12. If the distribution and/or use of the Library is restricted in certain countries either by
patents or by copyrighted interfaces, the original copyright holder who places the Library
under this License may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if written in the body
of this License.

13. The Free Software Foundation may publish revised and/or new versions of the L esser
General Public License from time to time. Such new versions will be similar in spirit to
the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version
number of this License which appliesto it and “any later version”, you have the option of
following the terms and conditions either of that version or of any later version published
by the Free Software Foundation. If the Library does not specify a license version
number, you may choose any version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose
distribution conditions are incompatible with these, write to the author to ask for
permission. For software which is copyrighted by the Free Software Foundation, write to
the Free Software Foundation; we sometimes make exceptions for this. Our decision will
be guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.
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NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY “AS1S" WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE
QUALITY AND PERFORMANCE OF THE LIBRARY ISWITH YOU. SHOULD THE
LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE LIBRARY TO OPERATE WITH
ANY OTHER SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to the
public, we recommend making it free software that everyone can redistribute and change.
Y ou can do so by permitting redistribution under these terms (or, alternatively, under the
terms of the ordinary General Public License). To apply these terms, attach the following
notices to the library. It is safest to attach them to the start of each source file to most
effectively convey the exclusion of warranty; and each file should have at least the
“copyright” line and a pointer to where the full notice is found.

<one line to give the library’s name and a brief idea of what it does.>
Copyright © <year> <name of author>

This library is free software; you can redistribute it and/or modify it under the terms of
the GNU Lesser General Public License as published by the Free Software Foundation;
either version 2.1 of the License, or (at your option) any later version. This library is
distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY ; without
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.

See the GNU Lesser General Public License for more details. Y ou should have received a
copy of the GNU Lesser General Public License along with this library; if not, write to
the Free Software Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-
1307 USA

Also add information on how to contact you by electronic and paper mail. Y ou should
also get your employer (if you work as a programmer) or your school, if any, to sign a
“copyright disclaimer” for the library, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in thelibrary "Frob’ (alibrary for
tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice
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