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1. Introduction

1.1. Purpose

This document describes all the installation predesthe OSWA project starting
from scratch. This document covers all aspectsoihitallation including all various
softwares needed, and how to deploy the web seruicgour machine.

1.2. How to Use This Document

When installing the OSWA project from scratch, madare encouraged to follow the
order specified below:

Section 2 (Not all software are compulsory and eesidre encouraged to
check Section 3 when encounter some problems tif 8exy have already
been documented).

Section 4 (This section could be skipped but mestise and routine in
OSWA will not work without this).

Section 5 (Compulsory)

1.3. References

Various OSWA installation notes written by Tom Kalsia
http://www.postgresqgl.org/docs/7.4/interactive/indml|
http://www.postgresqgl.org/docs/fags.FAQ_CYGWIN.html
http://archives.postgresqal.org/pgsql-cygwin/2004r@5900150.php
http://archives.postgresql.org/pgsql-cygwin/2004r5900136.php
http://www.geocities.com/cfflorendo/postgresql-cyguutml

1.4. Document Overview
The remainder of this document consists of thefailhg sections:

Section 2: Software Installation - All the variceftware that needs to be
installed before the OSWA service can be instadied deployed.

Section 3: Common Installation Problems - Descsitn@e of the common
problems encountered while following section 2to$ document.

Section 4: Postgres Installation - Setting up tbst@tes database to ensure it
is ready to be used by the service.

Section 5: Getting the Services Running - All tbefgyuration needed to
install and deploy the service in your machine.



2. Software Installation

2.1. Installing Intel Mote 2 Development Environmen  t for
TinyOS 1.1 (Rev 5.0)

The Intel Mote 2 development environment requirgguin, Wasabi tool suite,
xflash programming tool and TinyOS/Nesc. The IMete 2 platform code is
available
on sourceforge and can be downloaded from theeasBElfollow the detailed
instructions below to install and configure the elepment environment.
Step 1 — Installing Cygwin

1. Obtain the latest cygwin version framtp://sourceware.org/cygwin/

3 Cygwin Information and Installation - Microsoft Internet Explorer [BEIE]
e
g

Eile Edit Yew Favortes Toos Help

¢} D KRG P Poros @ -2 @ - B

adcress | ] hitpifjsourceware, orgfcyauing v ks >
Google [Cl» v Goo @ B v €% Bookmarksw EhSbiocked P Check v -y Autolink v | Sendtov () Settings+
~
GNU + Cygnus
+ Windows =
Cyzwin Home What Is Cygwin? C
Cygwin/X Home e
Cygwin is a Linux-like enviroament for Windows. It consists of two parts Cymain
Red Hat Cygwin Product 4 DLL (eygwinl.dI) which acts as a Linux AP] emulation layer providing substantial Linux API functionality. Ee
Commun « A collection cf tocls which provide Linux lock and feel.
e Reporting Problems
Bepoinafuoblons The Cygwia DLL currently works with all ecent, commercially released ¥36 32 bit and 64 bit versions of Windows, with the exception of
o Maiing Lists Windows CE. Pepiel
® Newsproups s
HNote that the official support for Windows 55, Windows 98, and Windows Me will be disconfinued with the next major version (1.7.0) of
Cygwin.
& DMirror Sites
® Donations ‘What Isn't Cygwin?
D ttatis
BT « Cygwin is not a way to run native linuz apps on Windows. You have to rebuild your application fram seurce if you want it to run on Windows.
. EAQ « Cygwinis ot a way to magically make native Windows apps aware of UNIX ® fanctionality, ke signals, ptys, etc. Again, you need to buld
o User's Guide your apps fram source i you want o take advantage of Cygwin fanctionality.
® APIReference
Help, contact, web page. other info... Historical cygwin info.
o Acronyms
Contributing
o Snapshots Installorupdate o  Solt® or  file lives in the cygwin
e using sebup.exe. o lee
O Elurea G (using setup exe)
* CyewinPackages Latest Cygwin DLL release version is 1.5.24-2
Software
. . S o g o s - bt
&l @ Interret

2. Install cygwin at C:\tinyos\cygwin
3. Select options for “install for all users” and “useix file types”.

= Cypwin Setup - Choose Installation Directory g@@
Select Root Ingtall Directory
Select the directary where you want to install Cugwin. Also chooze a few C

installation parameters.

Fioot Directary

Browse.

Inztall Far Drefault Text File Type

() All Users [RECOMMENDED) (&) Urix / birary [RECOMMENDED]
Cypguin will be available to all uzers of Mo line ranslation done; all files opened
the spstern. NOTE: This is required if in binary mode. Files on disk will have
wou wish to run services like sshd, etc. LF line endings.

O Just Me (I DOS / text
Cypgwin will anly be available ta the Line endings will be translated from unix
current uzer. Only select thiz if pou lack [LF] to DOS [CR-LF) on write and vice
Admin. privileges or you have specific wersa on read
needs. Read more sbout file modes. .

< Back H Mext > ][ Cancel




4. By default, the Devel option doesn't include the&dptions. Make sure you
go to the Devel list, and change thes cvspsandcvsutilsublists from skip to
install. Also, seleamnakesublist because it will be needed in step 6, Trest
Setup.

Cygwin Setup - Select Packages

Select Packages
Select packages to instal

OkKeep OFrev & Cur

Calegay _Current New B. 5. Sie Package |
B Devel & Defalt
&Sk W 157k ELFID: ELF fle reader and produce implemented ¢ & G+ lbrary
&Sk W 269 DRBitdevel: High-performance CORBA ORE {for GNOME 1.4, development fles)
&Sk W 2132 S/ Prolog: Prolog Interpreter
&Sk W 104k aalibdevel: An ascii art lbrary (development]
& e 163 apr!: The Apache Porlable Runtims (development/dosmentation package)
B 5kip e 147k coito; Human-suitable Intertace for Git
&5kin we 1,583k cppurit A G+ unit testing framework. It started s lfe as a port of JUrit to C++ by Michael Feathers.
&5kip W 26k cramis: Tools to creats and verlfy Linux CRAMFS flesystern mages
561 aKeep W O 111k ctags: & C programming language indesing and/ar cross eference tool
&5kip e e 292k curldevel: Development suppart fles for cIRL/libcur (headers, static ibs, samples, and docs)
111,221 Hieep W O 709 cvs: Concurrent Version System
211 Bleep W O 48k cvsps: Generates patchset information from a C'S repasitory
0231 BKeep W O 27k cvsulils: VS chent ulities for offine work.
e -, 23 cuimme P ora e ks aninn el
&5kip W 103K ibwenl2-devel XML C parser and toolki (development)
2811 fKeep w O 348K make: The GHU version of the imake uilly
& 5kip N nja 523 mercusial: Fast. ghtweight distributed source control management system
&Skip e 272 mingustunlime: MinGW Runtime:
. ki e th 95 mirites-dAewet Navalnnment lanls tn byl nimorams 1sine minies

de cbsolete packages

< Back

5. You need to install an editor for editing fileschHose three different editors to
try out.

Cygwin Setup

elect Packages

Select Packages
Select packages to instal

Okeep OPrev @ Cur

Caiegory  Curent New B. 5. Sie Package |
Bl Editors £ Default

& Skip W 3822k Temans: A iee wysiw ediing platiom with special features for scientists

021 Flesp v O 42k ed The GNL version of the original UNIX line editor

21273 GKeep wa O 8,13% emacs: The estensible, customizable, sell-documerting reaHtime display edtor
& Skip W nja 1756k emacsX11: X11 binaries for Emacs.
& Skip W 1471k emacs-ek LISP source code for Emacs.
£ Skip Wa e 7 emacsleim
& 5kip W rja 950k guim: GTK interface (o the Vim tet edior
& Skip W nja 28k hexedit: Henadecimal fle viewer and editor
& Skip W 6Bk joe: An easy to use, modeless text editor
£ 5kip W rja 7050k Iy & laterbised W SIwYM word processor
£ 5kip W rja 485k me: Midnight Commander visual shel
& Skip W nja 3,073k mined: Poweriul text editor with extensive Uricode and CIK support
& Skip W 202k nano: 4 pico clone text editor with extensions
4 Skip wa e 540k nedt: Nedit
£ Skip Wa e 2k octave-otags: Generates emacs tags for octave source files

71 GKeep wa O 5,384k vim: Vi Mproved - enhanced vi editor
& Skip W nja 6,526k wemacs: & powerful, ighly custemizable open source text editer and application development spstem

6. You will need to install an utility for executingm command that is used for
installing NesC program in step 4 below.

Cygwin Setup - Select Packages

Select Packages
Select packages to instal
Okesp OPrev @fLur
Category  Curent New B.| 5. Sie Package

Hke o AT Tidpam Gel/sel ATAZSATA dive parameters
& 5kip W rja 30k keychain: An OpenSSH kep manager
& Skip W nja 276k libclamay-devel The clamay includes and fbraries
& Skip W 243k ibclamav2: The clamay d since v0.90
& Skip W 34k lingdbm-devet BN dbm database routines (developmert)
5kin W rja 485k me: Midnight Commander visual shel
£ Skip o nja 12k ik Magnetic Tape manipulation utity
& Skip W rja 130k multital: Yiew ane o multple fles ke tail but with muliple windows
& Skip W nja 18k et NCurses Disk Llsage
& Skip W 52k patch: Apply a dif file to an original
& Skip W 83k patchulis & small collection of programs that operate on patch fles
&5kin W rja 172k pore: PeikCompatible Regular Expressions (ulities)

243 leep o O 90k rebase: Ulilties for rebasing DLLs to load at alemate addresses
& Skip W nja 32k thwrap: Wraps GNU readine around keyboard input of any command

412 GKeep wa O 3827k 1p: & package management system

7. Cygwin will point your home directory to “C:\Documis and
Settings\your_loginname”. This is liable to crepteblems with other apps,



so change it to something like “/home/your_logineanThis can be done by
editing the /etc/passwd file, scrolling down to time that starts with
“your_loginname” and replacing the string “/cygdrig/Documents and
Settings/your_loginname” by “/home/your_loginnami@éstart cygwin and
check your home directory.

Here are the commands for editing passwd file wiitbditor.

FaremhaBICl Bahatdics ™~

rembaBi5U_FKobotics Acygdriversc
Q/rugu1n/9fr

mmmmﬂerm%gpmﬂﬂr.|.
N

Note the directory below is already correct. liée the above step for changing
passwd file is no longer necessary. Somebody hawt installed a patch to
automatically perform this home directory corregtiolro exit vi editor without

saving changes, type “:q!” and depress enter Haysave changes and exit vi editor,
type “:wq” and depress enter key.

44: 5-1-5-F2Z-544
v_nt/2000.xn: EBB 513 U-ISU_ROBOTICS“Administrator.5—-1-5-21
—124736AIA7-5AA: shome AAdministrator:s/hinshach
------ ﬂﬂﬂf'“-fﬂ*-E*9:U—ISU_ROBOTICS\Guest,S—i—E—Zi 42B2648°761-3183
top Help Assistant Accouw
35251 3-124736A3AT-1 8R4 : #h

[CS~Michael Zarembha.S5-1
Zavemha: hin/hach

oft Corporation,L=Redmon
—5-21-4282648761-31835251

:124?363339 -1882 : ~home ~SUPPORT = La@:/hin/bash

asswd'" B lines. 1819 characters

Step 2 — Downloading the TinyOS1.1 tree

1. If you already have an installation of the TinyOBttee from sourceforge,
just update the tree and proceed to step 3. NbEnext screen shot shows
directory of tinyos-1.x previously installed. ldgted by running same code
in next step.

2. Toinstall the TinyOS1.1 tree from scratch, go :fcaad type the following:
cvs —z3 —d:pserver:anonymous@tinyos.cvs.sourcefoegivsroot/tinyos co —P
tinyos-1.x



If you have an account on sourceforge, replaceyanons with your login
name and “pserver” with “ext”. When prompted fospaord enter your
password (or no password for the anonymous accpustipress Enter key)

Note this will take a few minutes to download.

- T
- T

= TP

tinyos—1.x tos types ByteEEFRUFAinternal.h
tinvos—1_xs/tos s tuypes-dba.h
oz—1 _wrstoz tuypnessdha _modes  h

e gy

Step 3 — Configure TinyOS1.1 tree
1. The Intel Mote 2 platform files are split into ag®/x and imote2
subdirectories and can be found in tinyos1.x/b&thrm/. Create a link to
each of these directories under tinyos1.x/tos/ptatf
a) Go to tinyos-1.x/tos/platform
b) Note space between “s ..”. Type: In —s ../../lpdtdform/imote2
imote2
c) Type: In—s .././beta/platform/pxa27x pxa27x

Screen shot shows platform’s directories beforeadtst linking.
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b)

the TOSDIR and TOSROOT variables in yourfilpro

If you installed the tinyos tree in /cygdrive/citos-1.x, add the
following lines to your .profile file:

export TOSROOT=/cygdrive/c/tinyos-1.x

export TOSDIR=$TOSROOT/tos

Note: If you have installed the tinyos tree iniffedent location,
replace /cygdrive/c/tinyos-1.x with the path of yinstalled tree.

Set the new make utility to be your makefile byiaddhe following
line to your .profile:
export MAKERULES=$TOSROOQOT/tools/make/Makerules



Screen shot of .bash_profile before editing.

HPusPuxXPrux+
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Zarempa MNomne
Faremha Hone
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Bl

our home directory (/. bash_profilel} is yours, please
customize it to create a shell

e ST Far e S

0 Ygour i1Likiny. I You reegl a crnanyge
ifitial to alli. piease feel free to send
e cygquwin mailing list.

ATm= marmrmas =md Thir hoanl, Frwe Tamdm ~2laTT1a
ile: executed by bash for login shells.
ystem wide hashrc if it ewist

L azh.bashre 1 ; then
source setcsbash.bashre

source the uwusersz bashrc if it exists
[ —e "S{HOME}/_hashrc" 1 ; then

. utrunu'l:"\‘ ha
SOURCE  FLinwnins s . Oa

H W B E 3 BRHER FE EE o

=
[

i

‘s private hin if it exists
n

TEHHEE o

Set MHHPHTH g0 it includes uwsers’ private man if it exists
—d "S{HOME} /man" 1:; then
HHNPHTH =5{HOME> “man : ${HHNPHTH}
fi

Set INFOPATH so it includes users’ private info if it exists
£ [ -d "5<{HOME>~-info" 1; then
s INFOPATH=%{HOME}info: ${INFOPHTH}

i




To edit .bash_profile with vi editor, use the beloade:

Screen shot showing vi editor with three addedslioiecode. Note: To exit and save
changes while using vi editor, type “:wq” and degzrenter key. After exiting vi
editor, you must restart cygwin for changes inhbasofile to take effect.

piease

B G

=

™

HEHE RSP EHHF D paE R

Set INFOPATH so it incluwdes users’ private info if it exists
if [ —d "S{HOMEX>-info" 1; then

TNFOPATH=5{HOME} /info :5{TNFOPATH>
£4

export TOSROOT=/cygdrivescrtinyos—i.x
lexport TOSDIR=5TOSRHOOT . tos
lexport MAKERULES =5TOSROOT “tools/makeMakerules

R EREEEEEEEEEREE




Step 4 — Install NesC
1. Download NesC from the TinyOS website:
http://www.tinyos.net/dist-1.1.0/tinyos/window&et the latest version nesc-
1.xxxx.cygwin.i386.rpm and load to a directory @iuy choice.

Index of /dist-1.1.0/tinyos/windows
Hame Last modified Sige Description
a Parent Director 26-Sep-2005 10:07 -
galsc-0.1.0-1.cyguin, i3586.rpm 28-Apr-z2004 16:30 1.0M
E} micaz—installer/ 16-Jun-2004 13:3Z2 =
wSpgoo-win3Ztinyos-20041204-1.cyguin. i386. rpm D6-Dec-z2004 15:16 12.5H1
nesc-1.1-1w.cyguin. i386. rpm 29-Sep-2003 11:47 992k
nesc-1.1.1-2.cygwin.i386.rpm 31-Mar-z004 16:14 1006k
nesc-1.1.2a-1.cyguin,i386.rpm 30-Jul-2004 16:35 1.51
nesc-1.1.2b-1.cyguin. i386.rpm 14-Mar-2005 18:27 965k
m old O6-Dec—2004 22:

2. Using cygwin, navigate to your chosen directory ansdall using “rpm --
ignoreos —ivh nesc-1.xxxx.cygwin.i386.rpm”.

Step 5 — Install the Wasabi tool suite
1. The Wasabi toolsuite can be downloaded from

http://www.intel.com/design/intelxscale/dev_tools/0 31121/
a) Accept the license terms
b) Choose the Wasabi Systems Gnu Tools for Windows Hos t—

Elf generated binaries

- Intel® Application Processors: Software Library - Microsoft Internet Explorer

Fle Edt Wiew Favorites Took Help

Qe - Q- ¥ 8 & f'—? Search 57 Favories () =

Address |Q http: . intel. com{desion/intelxscale/dev_tools/031121 jwasabl_031121.hkm

S@-Uks

Google (G- v BB+ % Bookmarksw EiSblocked | "% Check v 'y Autolink » - Auofil (e Send kv
Intel.cam g Warldwide About Intel | Press Room | Contact Us

Leap ahead

Products | Technology & Research | Resource Centers | Support & Downloads | Where to Buy

Products
® . .
Intel XScale® Microarchitecture
Networking & Designed to optimize low power consumption and high
Communications perfoi i essing for a wide range of Internet

devices from the same processor core
Metwork Connectivity »

Ethernet >

Networking & -

Communications > Wasabi Systems GNU Tools version 031121 for Intel XScale® Microarchitecture
Processors

Telecom & Compute z « Wasabi Systems GNU Taools User's Guide

Stor.'age & 170 & » Wasabi Systems GNU Tools for Window host - ELF targeted binaries
Optical i + Wasabi Systems GNU Tools for x86 Red Hat Linuxz host - ELF targeted
Flash Mermory hinaries

Wasabi Systems GNU Tools source code
Redboot debug monitor

For the latest update please refer to Wasabi Systems GMU Tools support,

c) Install the Wasabi tools to c:/wasabi
d) Add /cygdrive/c/wasabi/usr/local/bin to the beginni ng of
your path by adding the following to your .profile file:

PATH=/cygdrive/c/wasabi/usr/local/bin:$PATH
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i source the users bashrc if it exists
lif [ —e "S{HOME}~.hashrc” 1 ; then

L source "${HOME}/_hashrc"

rl

i r'c private hin if it exists
[iH n

it

s

I

private man if it exists

private info if it exists

e
t HHKERULES $T03ROOT/tuuls/ma.ke/ﬁakerules
scygdrive/c/wasabisusr~local~bin=5PATH <4
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e) Don't set GCC_EXEC_PREFIX like the user guide says.
Restart cygwin to make sure the path change has tak en
effect.

_ygurlue/c/uasanl/usrrLucau./nln iAusrsiocalsbin:iAuspsbin:Abin:AusrsRiilRbobiniscy
drivesc/mccly” nasm seygdrivesc/meci8 hinz oy d1~1ue/c/HlNDUHh/sustesz /cuudrlu

/r-/mr-r-1ﬂ/m'na¢:m /r‘ucrrl‘n1up/r‘/mr‘r‘1ﬂ/h1n /r‘ucrrl'ln1u|=/r'/uaf:ah1/l_l::r/ll;n:al/l'nn. ||¢:i~/];|in

f) Make sure that you can execute xscale-elf-gcc. To do
this refer to Wasabi_Xscale_Users_Guidel.pdf file a nd
follow step 3 of XP Installation section. Step sho wn
below. You can use a C-editor or text editor like
notepad. Save your file to the C drive. Note: Ins erta
CD into CD drive or you will get an error about not being

able to read your CD drive. This is a known bug.

T

3. A simple test to verify comrect nstallation 1s to compile this canomical “helle
world” program and then run 1t on the simulator

a. Create the text file. foo.c:
int main(}

{

printf ("Hellc worldin");
raturn o;
1
b. Compile the program:
xacale-elf-goo foo.o -0 foo.x
¢. Run the executable foo.x on the simulator:
xacale-elf-run foo.x

If the toolcham 1s properly mstalled. you should see “Hello world™ on your
console as a result of executing this program on the simulator |

Results shown below:

ichael ZarembalISU_Robotics ™
cd c:/

ichael Zaremba®I3U_Rohotics ~scygdeiversc
xscale—elf—gcec foo.c —o foo.x

ichael ZarembaPISU_Rohotics Acygdriwvesc
xscale—elf—run foo.x

ello World




Step 6 — Test the setup

1. Goto $TOSROOT/apps/blink

2. Type : make imote2 debug. It should complete butmain about dwarf2bd.
If it doesn’t complete and gives you an error mgesabout an e drive : “ccl:
/cygdrive/e/wasabi_drops/...../include: No mediumndy insert a CD in
your e drive and try again. This is a known is$wa tve are trying to debug
currently. If it doesn't complete but you don’t ¢fge error about the e drive,
check your environment variables.

Text outputted to cygwin terminal while executimgake imote2 debug’:
mkdir -p build/imote2

xscale-elf-as -mcpu=iwmmxt -mfpu=softfpa -defsym BO_LOADER=1
/cygdrive/cltinyos-1.x/tos/platform/pxa27x/../im@tédash.s /cygdrive/c/tinyos-
1.x/tos/platform/pxa27x/..[imote2/binarymover.sgdyive/c/tinyos-
1.x/tos/platform/pxa27x/barecrt.s /cygdrive/c/tisyo
1.x/tos/platform/pxa27x/mmu_table.s /cygdrive/c/tin-
1.x/tos/platform/pxa27x/util.s -o build/imote2/asim

cd /cygdrive/c/tinyos-1.x/tos/platform/pxa27x/limake;

make[1]: Entering directory “/cygdrive/c/tinyos-tbgta/platform/pxa27x/lib'
xscale-elf-gcc -g -O2 -Wall -l/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -o bufferManageme bufferManagement.c
xscale-elf-gcc -g -O2 -Wall -l/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -o downsamplemashsample.c
xscale-elf-gcc -g -O2 -Wall -I/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSFPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -o frequency.eduency.c
xscale-elf-gcc -g -O2 -Wall -I/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSFPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -0 paramtask.ogmtask.c
xscale-elf-gcc -g -O2 -Wall -I/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSFPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -o profile.o piiaf.c

xscale-elf-gcc -g -O2 -Wall -I/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSFPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -0 queue.o queue.

xscale-elf-gcc -g -O2 -Wall -l/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -0 systemUtil.pstemUtil.c
xscale-elf-gcc -g -O2 -Wall -l/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -o utils.o utis.

xscale-elf-gcc -g -O2 -Wall -l/cygdrive/c/tinyosxitos/platform/pxa27x -
I/cygdrive/c/tinyos-1.x/tos/platform/pxa27x/lib/DSPcygdrive/c/tinyos-
1.x/tos/platform/pxa27x/lib/ -c -0 wmmx.o wmmx.c

xscale-elf-ar -rvs libimote2.a bufferManagememtosvnsample.o frequency.o
paramtask.o profile.o queue.o systemuUtil.o utilgromx.o

r - bufferManagement.o

r - downsample.o




r - frequency.o
r - paramtask.o
r - profile.o
r - queue.o
r - systemutil.o
r - utils.o
r - wmmx.o
make[1]: Leaving directory “/cygdrive/c/tinyos-Ibeta/platform/pxa27x/lib’
compiling Blink to a imote2 binary
ncc -o build/imote2/main.exe -g -fnesc-no-inlinkyfdrive/c/tinyos-
1.x/tos/lib/CC2420Radio -l/cygdrive/c/tinyos-1.xgtbb/Flash -
DAUTO_BATTERY_MONITORING=1 -Wall -Wshadow -
DDEF_TOS_AM_GROUP=0x7d -Wnesc-all -target=imotagdc-
cfile=build/imote2/app.c -board= -DBOOTLOADER -
DIDENT_PROGRAM_NAME=\"Blink\" -
DIDENT_USER_ID=\"MichaelZaremba\" -
DIDENT_HOSTNAME=\"ISU_Robotics\" -
DIDENT_USER_HASH=0xe8f84054L -DIDENT_UNIX_ TIME=0x4f6ce8L -
DIDENT_UID_HASH=0x5d90bbfdL Blink.nc -Im build/ime2/asms.o
/cygdrive/cltinyos-1.x/tos/platform/pxa27x/lib/liniote2.a
compiled Blink to build/imote2/main.exe

0 bytes in ROM

0 bytes in RAM

0 bytes in STACK

262144 bytes available in HEAP

xscale-elf-objcopy --output-target=binary build/ite@/main.exe
build/imote2/main.bin.out
dwarf2bd -nc build/imote2/main.exe
make: dwarf2bd: Command not found
make: *** [bin] Error 127

Note: Skip step 7, 8, 9 and 10 if using USB forggeanming. These steps are for
xflash programming with JTAG cable.

Skip step 7.

Step 7 — Test the setup again

- Go to $STOSROOT/apps/blink

- Type : make imote2 debug

- It should complete.

o If you get a dwarf2bd error, you probably didn’stat your machine after
installing the SDT tools. Try restarting your mawhand repeat the step
above. Note: dwarf2bd.exe is installed in c:\nordtvedbbin

0 You can check if the path is setup correctly byrtgpvhich dwarf2bd at
the cygwin prompt, you should get /cygdrive/c/naiaivxdbbin/dwarf2bd

Step 8 — Setup Intel Mote 2 debug board drivers

- The Intel Mote 2 debug/programming board contaidsa port FTDI chip to
map two of the mote UART ports to USB on your pc.

- Before connecting Intel Mote 2 debug board to ymejrdownload the drivers
from http://www.ftdichip.com/Drivers/VCP.htm (for Windows XP). Current version is 2.02.04.




2 Virtual COM Part Drivers - Microsoft Internet Explorer,
Ele Edt Wew Favorites Tools e [
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Future Technology Devices International Ltd.

USB Device Solutions ASIC Design Product Design

Home » Virtual COM Port Drivers
Products
Drivers

This page contains the VCP drivers currently available for FTDI devices

For D23 Direct drivers, please click here.

Installation guides are available from the Installation Guides page of the Documents section of this site for selected operating systems

Documents

Resources » VCP Drivers

Projects Virtual COM port (¥GP} drivers cause the USE device to appear as an additional COM port available 1o the PC. Application software can access the USE device in the same way as it
Support would access a standard COM port

Knowledgebase

Sales Network
Web Shop Operating System Devices Supported Driver Version Release Date Comments

Design Services Windows Vista Microsoft WHQL certified
setup executable
Corporate Windows Vista x64 Also available as a setup executable for default VID and
Windows XP FT232R, FT245R, FT2232, PID valuss.
Press

Windows 4P 154 FT2328, FT2458, FTBUZ32AM, 20204 3rd July 2007 For custom VID and PID combinations see AN232R.03
FTDI Newsletter Windows 2000 FTBUZ45AM Combined driver model (02X and VCP). Devices
Contact Windows Server 2003 programmed as VVCP will expose a COM port, as will AM
Windows Server 2003 %64 and BM devices

FTIR FTUER FTY9R =

@ @ et
- Unzip the file to a folder.
- Connect the debug board to your computer via a ti&ie. When prompted for a
driver, follow the installation instructions, spicihe folder that you just
unzipped to look for a driver.

Device Manager results of loading drivers:

£ Device Manager

File  Action Wiew Help

|- m & 2 &

= Ports (COM & LPT)
- UsB Serial Port (COME)
- o 5 1USB Serial Port (COM?)

i ﬂ Processars

% Secure Digital host controllers

B, Sound, wideo and game controllers

g Syskem devices
=8 = Universal Serial Bus controllers

= Inkel{R) §2801G (ICH7 Family) USE Universal Host Contraller - 27C8
= Inkel(R) §2801G (ICH? Family) USE Universal Host Controller - 27C9
= Inkel(R) 82801G (ICH7 Family) USE Universal Host Contraller - 27CA
= Intel(R) §2801G (ICH7 Family) USE Universal Host Contraoller - 27CE
Intel{R) 2801 G {ICH7 Family) USBZ Enha -7
USE Composite Device
= LSE Root Hub

= LISE Rook Hub

= USE Root Hub

= USE ook Hub

= LISE Rook Hub

= USE Serial Converter & g
= |SE Serial Converter B

[

(=]

Skip step 9
Step 9 — Copy required files and setup the environemt
- Copy imote2.fcf and imote2.xsf from $TOSROOT/cdufimote2/installation to




c:\imote2
- Copy imote2.xdb from $TOSROOT/contrib/imote2/inktabdn to

C:\nordheim\xflash\imote2.xdb (replace c:\norheiithwour toolsuite location
if different)

- Copy boards.ini from $TOSROOT/contrib/imote2/inktabn to
c:\nordheim\xflash\boards.ini (overwrite existinig}.

- If you have the Intel JTAG dongle, add the follogiime to your .profile file :
0 export PXA27X_JTAG_DEV="\"INTEL(R) JTAG CABLE\""

Note, the INTEL JTAG cable might complain unlessiyBC has been hard
power cycled with its parallel port in ECP moddase 0x378

- if you have a Macraigor Raven JTAG dongle, you tlared to do anything.



Step 10 — Test the setup

- Restart Cygwin

- Plug in an Intel Mote 2 into the advanced connegctdhe debug board (J1 & J3).
- Push the power button on Intel Mote 2 (little batedbove the processor that
should be on the top side of the board when the risattached to the advanced
connectors.

- Go to tinyos-1.x/apps/Blink and type: make insi@bte2 debug.

- This will build, link and download the blink appditon to the Intel Mote 2.

- After the download is done, the mote should bekintig red at 2Hz (50% duty
cycle).

Step 11 - Load file to Intel Mote 2 using USBLoadétost
1. Connect USB cable to Intel Mote 2.
2. Go to $TOSROOT/contrib/imote2/tools/bin directory.
3. Type:
‘*/JUSBLoaderHost.exe —p $TOSROOT/apps/Blink/buittbte2/main.bin.out’.

After program loads the led should flash red color.

Step 12 — Test the Intel Mote 2 debug shell

The Intel Mote 2 has a command shell that getstink by default to all
applications. This enables sending debug messagesdnsole, or invoking
commands in the mote from the console. The debel & be connected to
either the USB port on the mote (directly connegtime Intel Mote 2 to USB not
to the debug board), or through the UART (connectime mote to the PC through
the debug board, hence going through the USB->UA&RIslation). The two
approaches are mentioned below:

1. Debug through USB:
a. Connect the USB cable to the Intel Mote 2 boardddly (J2) on one
side and to the PC on the other side.

b. Push the power button of the Intel Mote 2. Theenaill be
recognized as a USB human interface device.

c. Use the ImoteConsole program to communicate wimntbte, this can
be found in $TOSROOT/contrib/imote2/tools/bin diwey.
i. You may have to do this first:
chmod a+x $TOSROOT/contrib/imote2/tools/bin/
iMoteConsole.exe

d. Start iMoteConsole by entering ./iMoteConsole.exe.



e. Select the Imote2 from the drop down menu, the nainiee device
will be “USB ID”, where ID is the least significadtdigits of the serial
number shown on the back of the Intel Mote 2 board.

iMoteConsole
File Edit WYiew Help

Selected Mate 2

USE 7130067

Cloze |

f. Click on “View Buffer In Window” option. This wilktart a new
window, push the Connect button. Go to the lamge (olick
anywhere inside the box), and push the enter bugtmnwill see a
“BluSH>" prompt.

g. Type “Is” to see available commands. Type Nodéi, mote will

print out the serial number of the mote.

USB 7190067

File Edit
Disconnect
Clear Buffer

Send File

i

[~ Textfile

Execute

i

Wirite / Execute Address | 000200000

BluSH:l=
TestHode
FregTe=t
RadioTest
SwitchFreg
GetFreg
BatteryVoltage
HanualCharging
ChargingStatus
ReadPHIC
WritePMIC
SetCoreVoltage
HodeID
ResetHode
TestTaskQueus
SetRadioChannel
GetRadioChannel
GoToSlesep
GetResetCause
BluSH:NodeID
TOS address: 0=67
USE address: 0=07190067

BluSH3|

MAC address: 00:14:4C:49:07:19:00:67




2. Debug through UART:

a. Connect the Intel Mote 2 to the programming bodfdiou installed
the programming board successfully in step 9 abibveéll create two
“USB serial port” instances, you can find which CQWrts were
mapped by going to control panel, system, hardweeice manager.
The ports will be listed under “Ports (COM & LPT)f.you don't see
these listed, please go back and check Step 9 above

= Device Manager sl . 9

odul

& 4 | W

E] eS|

=
Y

File Action View Help

L ol ARl NENN 7 Bl A

=& Network adapters
[ Portable Devices
= ‘? Ports (COM & LPT)
.79 USB Serial Port (COMT)

[ Use serial Port (COME)
2o

b. The second USB serial port listed is the one déelicto the console.

B S|

imoteZreva Properties

Connect To ]Seﬂings ]

By

Change lcon

0K Cancel

R

c. Start hyperterm, choose the second com port |etedconfigure it to

115200, 8, none, 1, none.

COMS Properties

Port Settings I

Bits per second; ’ﬁ‘
Detabis [ <]
Party: o =]

Stop bits: |1 -

Bow control: | Mone -

Bestore Defaults

o |

Cancel |

d. Push the connect button. Push the enter buttanywlbsee a
“BluSH>" prompt. Type NodelD, the mote will prinut the serial

number of the mote.



# imote2reva - HyperTerminal = | B
Fle Edit View Call Transfer Help
D& 3 |:np &

BLuSH>NodeID
I,
[ [B1usH>

Connected 0:01:09 Auto detect (115200 8-N-1

2.2. |Install JNI Library for getenv
To install INI Library, execute:

> cd $TOSROOT/tools/javal/jni
> make install

2.3. |Installing Ant
Download Ant fromhttp://ant.apache.org/

To install Ant, simply follow the instructions prioled at
http://ant.apache.org/manual/index.html

Make sure ANT_HOME is set prior to building and dWdarget to add
$ANT_HOME/bin to your $PATH

2.4. Installing Tomcat

Download and install Tomcat (Windows Executablesiaer) from
http://tomcat.apache.org/

at the time of writing this document, the versidithee Tomcat I'm using is 5.5.20
Do not use Tomcat Version 6.0 as it is missingwilees for ‘server.loader’ and
‘shared.loader’ in catalina.properties file.

Additional installation instructions are availalale
http://tomcat.apache.org/tomcat-5.5-doc/setup.html

Set JAVA_HOME environment variable to point to freghname of the directory
where the JRE is located. In my machine, the JAVAME is set to C:\Program
Files\ Java\jdk1.5.0_02. Your JAVA_HOME may be @itfnt depending on
where you installed your JDK

Note that the installer will try to determine tipiackage by default using the
registry but ensure manually that the locationoisect for your machine



For the purposes of the remainder of this docuntbeatsymbolic name
"$CATALINA_HOME" is used to refer to the full patme of the release
directory. As an example, in my computer, the syn#ioATALINA_ HOME in
my computer represents C:\Program Files\Apachen@oét Foundation\apache-
tomcat-5.5.20

NOTE: CATALINA_HOMEepresents the root of your tomcat installation.

Add to /etc/bash.bashrc:

2.5.

> export CATALINA_HOME="/cygdrive/c/Program\ Filespache\
Software\ Foundation/Tomcat\ 5.5/

To start up Tomcat in Windows simply execute the fi
$CATALINA_HOME/bin/startup.bat

To shut it down, simply execute the file
$CATALINA_HOME/bin/shutdown.bat

Visit http://localhost:8080ih you web browser to ensure tomcat is working

Running with the MOTES connected
Edit application.properties under tomcat/webapps8aVeb/classes/WEB-

Iul\rlllc::omment all the lines that start with "REAL"

Go to c:/Surge-View/

execute SerialForwarder.exe

set: seraill@COM1:57600

Ensure the motes and bass station are connectied $erial port
Restart the server

Open cmd.exe and go to Surge-View directory

Execute:

> Surge 125 > surgeout.out

Go to Sensor-Source directory and Execute

>antrun



Select the second tab and press "Get Observation”

2.5.1. “Write Failed” Error while running Applicati on with
SerialForwarder:
Incase of “write failed” error, you will see a caoast red light on your board
as well as motes. First make sure that the ernootisn your code by going
through the tomcat trace logs. If the error isindhe code then you either
have to reset your board.

2.6. Install and Running with SunSPOT

2.6.1 Install NetBeans and J2SE
The current running system using NetBeans 6.5 a68& 1.6.11

2.6.2 Install SPOTManager frohttp://www.sunspotworld.com/SPOTManager/
It will automatically install ANT and NetBeans piang

2.6.3 Please use SunSPOT SDK Version Blue (4.@d)easure your SunSPOTs and
SunSPOT basestation have the version Blue firmwameing
To check you have right versionof SDK on your R@y 8POTManager. You should
see the current active SDK is version blue-080827

"y SPOT Manager Version: 4.0.4-20090224

@ Sun SPOT Manager T«
| ‘ Sun SPOTs '?ﬁi SDKs %’ Solarium . Tutorial O Docs ¢ J' Console @ 1

Locally Installed SDKs

=dk (Currently Active)
P 50K Infa {click)
0 Fath: CProgram Files\SumSunSPOTsdk
@ wersion. datestamp: blue-080827
‘ supportted-arch: osy, windows, linux, iI386, solaris
o shipped.librarehash: b21867
o LastMod: Mon Feb 09 16:33:13 EST 2009
o 9 Documentatian
sdk-purple-071018

v 0 Blue (Lates
v3.0 Purple

w20 Orange
wl.0 Green

w20 Orange
w10 Green

To check SUnSPOTs and basestation have the rnighwéire version, please connect
SunSPOT to USB port. Then, in the SPOTManager, uhge'Sun SPOTS” tab, click
SPOT info button and see the printout. If the mrintsays “[java] spot.sdk.version:
blue-080827”, you have the right configuration attise you need to upgrade or
downgrade your firmware. For more information pieesfer to
http://www.sunspotworld.com/




2.6.4 Build and deploy “SensorWeb_SunSPOT_Senset&dSunSPOTs

Open “SensorWeb_SunSPOT_SensorSide” from NetB&agist click on the opened
project and select “Build project + Deploy to SURGEI”, if you did not see this
option, you should install NetBeans SunSPOT pléigim https://netbeans-
spot.dev.java.net/

® SensorWeb_SunSPOT_SensorSide - NetBeans IDE 6.5

File Edt Wiew Mavigate Source Refactor Run Debug Profile  Versioning Tools
E E =) &= : <default config:= v EE :&%
:Projects 40 X‘EFiIes ‘Services Statt Page = @Main.java :

[#-&% BroadcastSample

[ &5 DOM_KML_Parser
-8 hashmap

-5 Javahpplicationl
3% lowpanTest

[#-&% MetbeansSpotapplication
[#-&% MetbeansSpotHostapplication
e

E

E

e

E

E

e

£ (55 OM_Test ) ]
{88 parserTester? A% PacketSniffer
Woensorteb_SunSPOT_SensorSide A DonliotRoition

- - Mew »

£ A8 Sensorweb_SunSPOT_SerialForws

]@ Sensorweb_SunSPOT_SerialForws  Build
]& S05_kMLBean_Test_TimeOP_Inst, Clean
£ (55 SPS_XML Run

Clean and Build
Build Project + Deploy to Sun SPOT

Deploy ko Sun SPOT

Prafile

Set as Main Project
Open Required Prajects
Close




2.6.5 Connect SunSPOT basestation to host PC and ru
“SensorWeb_SunSPOT _SerialForwarder”

Open “SensorWeb_SunSPOT _SerialForwarder” from NatBeRight click on the
opened project and select “Run”, if you did not geg option, you should install
NetBeans SunSPOT plugin from https://netbeans-dpajava.net/

2.6.6 Run “SensorWeb_SunSPOT _SerialForwarder_Tester
Open “SensorWeb_SunSPOT _SerialForwarder” from NatBe&nd run it.



If you can see similar output below, your SunSP@fligd-orwarder is running
properly

2.6.7 Common errors
You may need to change the entries of required lilanaies according to your
SunSPOT SDK in project properties



2.7. Java Build Errors

BUILD FAILED

build.xml:41: Unable to find a javac compiler;
com.sun.tools.javac.Main is not on the classpath.
Perhaps JAVA_HOME does not point to the JDK

Eclipse -> preferences ->Ant-> classpath

ensure that tools.jar from the JDK you are usirigéated
in the classpath. If not go to "Add External Clashp
and add it from c:/program files/java/jdk_1.5.0_2

2.8. JARfiles
To extract files, including manifst file from jarchive, execute:

> jar xfv jaxrpc.jar

To view contents of jar file, execute:

> jar tf filename.jar

2.9. Globus

To setup Eclipse environment follow the guide “Uskxlipse to Develop Grid
Services” available at:
http://grid.lamost.org/files/Eclipse_grid.pdf

To learn about grid services check out the “Borfargl Services Tutorial” available
at:
http://gdp.globus.org/gt4-tutorial/

2.10. TcpTunnelGui

Follow these steps to use TcpTunnel for monitogogpose:
1. Download soap.jar frorhttp://ws.apache.org/wsif/
2. Extract the file into directory of your choice (fore, it was C:\workspace\)
3. Runit

> cd /cygdrive/c/workspace/soap-2_3 1/lib
> java -cp soap.jar org.apache.soap.util.net. Tcp@l@ui 8081 localhost
8080



2.11. SVN

Start a new repository:
cd /home/projects/nosa/ (create this directory!jirs
svnadmin create --fs-type fsfs svnrepository_1.0

svn import -m "Post- Techfest, with reworked SeNHorepository code”
/home/staff/tkob/workspace baseline_3 July 06/
file:///lhome/projects/nosa/svnrepository 1.0/

svnlook svn+ssh://mundula.melbuni.edu.au/home/ptoje
s/nosa/svnrepository 1.0

2.12. Tomcat with eclipse edit

To ensure tinyOS jars are copied into the wsrf/\WIEB/lib
directory

add:
<copy toDir="${webapp.webinf.lib.dir}">
<fileset dir="${tinyos.lib.loc}">
<include name="*.jar"/>
<[ffileset>
</copy>
under <target name="_baseTomcatDeploy"> (apprex116)

under $GLOBUS_LOCATION/share/globus_wsrf_common#katitomcat.xml

2.13. Logging

Change in /cygdrive/c/Program Files/Java/jdk1.520ré/lib/logging.properties
cosole.logging.level from FINE to Finest

2.14. Documentation

Documentation on Web Services
http://ws.apache.org/axis/java/index.html

When adding new webservices add to:
C:\Program Files\Apache Software Foundation\Tomcat
5.5\webapps\SensorWeb\WEB-INF\server-config.wsdd



3. Common Installation Problems

This section contains the common problem encouditetele trying to install and
compile various software specified in Section 2.

3.1. Errors when compiling TinyOS

Problem:
When | tried to compile TinyOS, | get an error d@hd following scree of output is
displayed:

Global.h: In member function a~@~Xvoid TPt<TReckRé&f()a~@~Y:
Global.h:45: error: a~@~XNULLa~@~Y was not declairethis scope
Global.h: In member function &~@~Xvoid TPt<TRecxRef()a~@~Y:
Global.h:46: error: a~@~XNULLa~@~Y was not declairethis scope
Global.h: In constructor a~@~XTPt<TRec>::TPt()a~@~Y
Global.h:48: error: &~@~XNULLa~@~Y was not declairethis scope
Global.h: In member function &~@~XTRec* TPt<TReoperator->()
consta~@-~Y: Global.h:59: error: a~@~XNULL&~@~Y was declared
in this scope

Global.h: In member function &~@~XTRec& TPt<TReoperator*()
consta~@-~Y: Global.h:60: error: a~@~XNULL&~@~Y was declared
in this scope

Global.h: In member function &~@~XTRec& TPt<TReoperator[](int)
consta~@~Y: Global.h:61: error: &~@~XNULLa&~@~Y was$ declared
in this scope

make[4]: *** [AvrDummy.o] Error 1

make[4]: Leaving directory '/home/tkob/tinyos-1 /todls/src/uisp/src'
make[3]: *** [all-recursive] Error 1

make[3]: Leaving directory ‘/home/tkob/tinyos-1 /fodls/src/uisp'
make[2]: *** [all] Error 2

make[2]: Leaving directory ‘/home/tkob/tinyos-1/iodls/src'
make[1]: *** [all-recursive] Error 2

make[1]: Leaving directory '/home/tkob/tinyos-1 /A00Is'

make: *** [all] Error 2

Solution:
find the Globals.h file and edit it, replacing m$tances of NULL with 0.

3.2. Exception when trying to start up Tomcat

Problem:
When | tried to start up Tomcat using the startapib the SCATALINA_ HOME
folder, it gives me the following error

SEVERE: Error initializing endpoint
java.net.BindException: Address already in use: J¥iid:8080



at
org.apache.tomcat.util.net.PoolTcpEndpoint.initEmidf{Pool TcpEndpoi
nt.java:297)

at
org.apache.coyote.http11.Httpl1BaseProtocol.inipHtBaseProtocol.ja
va:138)

at
org.apache.catalina.connector.Connector.initiaioefector.java:1016)

at
org.apache.catalina.core.StandardService.initi@izmdardService.java:5
80)

at
org.apache.catalina.core.StandardServer.initiSize(dardServer.java: 79
1)

at org.apache.catalina.startup.Catalina.load({iDa.java:503)

at org.apache.catalina.startup.Catalina.load({iDa.java:523)

at sun.reflect.NativeMethodAccessorimpl.involédtive Method)

at
sun.reflect.NativeMethodAccessorimpl.invoke(NativethbdAccessorim
pl.java:39)

at
sun.reflect.DelegatingMethodAccessorimpl.invoke@@gitingMethodAc
cessorlmpl.java:25)

at java.lang.reflect. Method.invoke(Method.j@82x)

at org.apache.catalina.startup.Bootstrap.loaot@rap.java:266)

at org.apache.catalina.startup.Bootstrap.maoid@rap.java:431)
Dec 19, 2006 1:07:57 PM org.apache.catalina.staZatplina load
SEVERE: Catalina.start
LifecycleException: Protocol handler initializatidailed:
java.net.BindException: Address already in use: J¥Biid:8080

at
org.apache.catalina.connector.Connector.initigipefiector.java:1018)

at
org.apache.catalina.core.StandardService.initi@izmdardService.java:5
80)

at
org.apache.catalina.core.StandardServer.initiSize(dardServer.java: 79
1)

at org.apache.catalina.startup.Catalina.load({iDa.java:503)

at org.apache.catalina.startup.Catalina.load{i®a.java:523)

at sun.reflect.NativeMethodAccessorimpl.invaéditive Method)

at
sun.reflect.NativeMethodAccessorimpl.invoke(NativethbdAccessorim
pl.java:39)

at
sun.reflect.DelegatingMethodAccessorimpl.invoke@@gitingMethodAc
cessorlmpl.java:25)

at java.lang.reflect. Method.invoke(Method.j@82xt)

at org.apache.catalina.startup.Bootstrap.loaot@rap.java:266)

at org.apache.catalina.startup.Bootstrap.maioi@rap.java:431)



Solution:

This is one of the most common problems found ingu¥omcat. This happens
simply because there is another web server (oo#mer process) that has already
claimed port 8080. This can also occur when yolelaready started a Tomcat
previously and didn't shut it down properly. To slidown properly, use the script
shutdown.bat available at $CATALINA_HOME/bin

To find out more solution for this issue, pleaderto
$CATALINA_HOME/running.txt

3.3. Failed to Initialize SensorCollectionService
Problem:

Failed to initialize 'globus/SensorCollectionSeeviservice. Caused by
java.lang.InstantiationException:
localhost.globus.SensorWeb.services.SensorColiedtinvice.service.Sen
sorCollectionService

at java.lang.Class.newlnstanceO(Class.ja®:33

at java.lang.Class.newlnstance(Class.java:303

at
org.globus.axis.providers.RPCProvider.getNewSematance(RPCProvi
der.java:115)

at
org.globus.axis.description.ServiceDescUtil.inigaProviders(ServiceDe
scUtil.java:190)

at
org.globus.axis.description.ServiceDescUtil.inigaBervice(ServiceDesc
Util.java:135)

at
org.globus.wsrf.container.ServiceManager$InitPeigéd Action.initialize(
ServiceManager.java:252)

at
org.globus.wsrf.container.ServiceManager.initisieevice(ServiceMana
ger.java:215)

at
org.globus.wsrf.container.ServiceManager.start(@eManager.java: 148
)

at
org.globus.wsrf.container.ServiceDispatcher.initf@eDispatcher.java:l
31)

at
org.globus.wsrf.container.ServiceContainer.start(i8eContainer.java:2
37)

at
org.globus.wsrf.container.ServiceContainer.<inier{&ceContainer.java:
195)

at



org.globus.wsrf.container.GSIServiceContainer.=i{@SIServiceContai
ner.java:45)

at sun.reflect.NativeConstructorAccessorimphIinstanceO(Native
Method)

at
sun.reflect.NativeConstructorAccessorimpl.newInsédNativeConstruct
orAccessorlimpl.java:39)

at
sun.reflect.DelegatingConstructorAccessorimpl.netance(DelegatingC
onstructorAccessorimpl.java:27)

at java.lang.reflect.Constructor.newInsta@ag(structor.java:494)

at
org.globus.wsrf.container.ServiceContainer.creaté@oer(ServiceConta
iner.java:136)

at
org.globus.wsrf.container.ServiceContainer.staw8seContainer(Servic
eContainer.java:449)

at
org.globus.wsrf.container.ServiceContainer.main{iéeContainer.java:4
03)

at sun.reflect.NativeMethodAccessorimpl.ineONative Method)

at
sun.reflect.NativeMethodAccessorimpl.invoke(NativethbdAccessorim
pl.java:39)

at
sun.reflect.DelegatingMethodAccessorimpl.invoke@@eitingMethodAc
cessorlmpl.java:25)

at java.lang.reflect. Method.invoke(Methodg&85)

at org.globus.bootstrap.BootstrapBase.lalBmbistrapBase.java: 95)

at org.globus.bootstrap.Bootstrap.main(Boagsjava:37)

Solution:
All my classes weere mixed up. My org_sensorwebs@ertollectionsevice.jar
file had no content! | fixed this by following Barg tutorial more closely and

modifying my class paths in my wsdl file to moreszly align with his. Special care

was taken to separate my actual implementatiorp()ifrom the generated stubs.
Which is what | got mixed up.

3.4. Axis Jar Problem
Problem:

Exception in thread "main” java.lang.NoSuchMethodE
org.apache.axis.description.TypeDesc.<init>(LjevaglClass;Z)V

at
org.apache.axis.message.addressing.EndpointReddigme <clinit>(End
pointReferenceType.java:333)



at

org.sensorweb.service.globus.client. SensorWebQtnetih (SensorWebCl
ient.java:42)

Solution:

Different axis.jar files where being used to corapily code, compared to those used
to execute my code. | followed the Eclipse grid/gss document to create a new
project where | had complete control over my jasi



4. Postgres Installation

This section contains guide on set up and iniails of PostgreSQL 7.4.5 under
Cygwin / Windows XP

Note that the postgres package that we need tis EstgreSQL is the version 7.4.5
and it is already included in the TinyOS defausitail.

4.1. Setup

4.1.1. Step 0 - Setting Up Cygserver
Type in the following command in your Cygwin

> export CYGWIN=server
> cygserver-config

Note that a client application which wants to usedervices provided by cygserver
*must* have the environment variable CYGWIN setlsat it contains the word
"server". So if you don't need any other special83U¥IN setting, just set it to
"server".

It is advisable to add this setting to the Wind®ystem environment.

4.1.2. Step 1. Start Cygserver for Shared Memory Su  pport
To do this, enter the command:

> [usr/sbin/cygserver.exe &

This program needs to be running anytime you gharPostgreSQL server
(postmaster) or initialize a database (initdb).

4.1.3. Step 2. Create a New Database Cluster

Use the initdb command to create a new databaseeclu
Enter the following command in your cygwin whichlivereate a new database
cluster in the /var/postgresqgl/data directory

> [usr/sbin/initdb -D /var/postgresqgl/data -W

NOTE: As a reference, a database cluster is a @sgagiorage area on disk. This is a
collection of databases accessible by a singlamest of a running database server

4.1.4. Step 3. Start up the postmaster
We can now start the database server using oredblowing command



> [usr/sbin/postmaster -D /var/postgresqgl/data

or

> [usr/sbin/postmaster -D /var/postgresqgl/data fillwg>&1 &

The first command will leave the server runningitite foreground while the second
command will start the postmaster in the backgroilude also that the second
command will redirect the entire log message tditbecalled logfile.

This will start the postmaster, and if successtul will see some initial log entries,
and an entry "LOG: database system is ready".

Before anyone can access the database, you mughstdatabase server (i.e.
postmaster).

NOTE: For some of the common problems associatédpastmaster start up failure,
please refer tottp://www.postgresql.org/docs/7.4/static/postmastart. html

* Create Users:

Note: This is not totally necessary, by defduét tiser that
executed createdb will already be in the datgbdesgever you
may want to set a password (see below).

> CREATE USER tkob;
Use:
> DROP USER name;
to remove a user.
Command line equivalents also exist:
createuser name

dropuser name

To list users in database:
"select * from pg_user;" OR \du

* Set password:
ALTER USER tkob PASSWORD "x#*#xxx!,

Step 4. Create a Database



> createdb sensorml_repository ----DONE

To remove a database:

dropdb sensorml_repository

Once you have created a database, you can actgssiiining the PostgreSQL
interactive terminal program, called psql, whicloak you to interactively enter, edit,
and execute SQL commands

> psqgl sensorml_repository

NOTE: this is for terminal access only, for in-pragn access you will need to use the
java connector (http://www.postgresql.org/docdiitdractive/client-interfaces.html)

For help:
> mydb=> \h

To get out of psql, type
> mydb=>\q

To read in SQL commands from a specific file:

> mydb=> \i sensorml_db_populate.sq|l

Commands:

\I - list all databases on server
Use a Specific Database: \c databaseName;
List All Objects in the Database: \d

List Tables: \dt
(or \d[ivsS] to list indexes, views, segces, Schema objects)

Count All Rows in a Table: select count(*) fraableName;

List All Rows in a Table: select * from tableixa;



4.2. Command Notes
To remove a table:

> DROP TABLE tablename;

The INSERT statement is used to populate a talile news

UP TO:http://www.postgresgl.org/docs/7.4/interactive/tigbjoin.html

4.3. Installing JDBC Driver
This will allow your Java code to talk to Postgres:

> cd /cygdrive/c/workspace/Sensor -Source/lib
> cp /usr/share/postgresql/java/postgresql.jar .

MMPORTANT:!!!

Because Java only uses TCP/IP connections, thgre8€L server must be
configured to accept TCP/IP connections. This aaddne by setting tcpip_socket =
true in the postgresql.conf file or by supplying thoption flag when starting
postmaster.

Also: uncomment Port 5432 in configuration file.

4.4. Running Postgres

> export CYGWIN=server
> [usr/sbin/cygserver &
> [usr/sbin/postmaster -i -D /var/postgresgl/data &

-i allows clients to connect over TCP/IP as oppdsgdst those from the local
machine.

4.5.
Shutting Down Postgres

> pg_ctl stop -w -D /var/postgresqgl/data -s -m gmar
> kill $(ps -f | grep cygserver | awk {print $2}")

--Place the text below in sensorml_db_populataiader cygwin directory

-- Tom Kobialkatkob@cs.mu.oz.au




-- NICTA NOSA Project
-- 10th April 2006

-- Skeleton SQL TABLEs for SensorML Repository

-- Postgres Startup

-- export CYGWIN=server
-- lusr/sbin/cygserver &
-- postmaster -i -D /var/postgresql/data &

-- Postgres Shutdown

-- pg_ctl stop -w -D /var/postgresgl/data -s -m gma
-- kill $(ps -f | grep cygserver | awk ‘{print $2}'

CREATE TABLE Sensor(
Sensorld varchar(80) PRIMARY KEY -- Sensor ID
)i

CREATE TABLE StationaryPlatform(
Platformld varchar(80) PRIMARY KEY -- Platform ID
)i

CREATE TABLE PlatformDescription(

Platformld varchar(80) REFERENCES StatioRéatform (Platformld), --
Forigen Key

descriptionContent varchar(250)
)i

CREATE TABLE namespace(
Sensorld varchar(80) REFERENCES Sensor (Bkeh)s
nsPrefix varchar(80),
nsUri varchar(250)

);

CREATE TABLE SensorDescription(
Sensorld varchar(80) REFERENCES Sensors(8#t), -- Forgien Key
descriptionContent varchar(250)

);

CREATE TABLE identification(
Sensorld varchar(80) REFERENCES Sensor (8keh)s-- Forgien Key
identifierName varchar(80),
idTermQualifier varchar(80),
idTermContent varchar(80)

);

CREATE TABLE classification(
Sensorld varchar(80) REFERENCES Sensor (Bket)s-- Forgien Key



classifierName varchar(80),
clTermQuialifier varchar(80),
clTermContent varchar(80)

);

CREATE TABLE inputs(
Sensorld varchar(80) REFERENCES Sensor (8keh)s-- Forigen Key
inputld varchar(80) PRIMARY KEY

);

CREATE TABLE inputList(
inputld varchar(80) REFERENCES inputs (ingut
inputName varchar(80),
inputType varchar(80),
inputDefinition varchar(80),
inputUom varchar(80),
min int,
max int

);

CREATE TABLE outputs(
Sensorld varchar(80) REFERENCES Sensor (8keh)s-- Forigen Key
outputld varchar(80) PRIMARY KEY

);

CREATE TABLE outputList(
outputld varchar(80) REFERENCES outputsyotid),
outputName varchar(80),
outputType varchar(80),
outputDefinition varchar(80),
outputUom varchar(80),
min int,
max int

);

CREATE TABLE method(
methodld varchar(80) REFERENCES Sensor (@8&t)s-- Forigen Key
methodName varchar(150)

);

-- Tom Kobialkatkob@cs.mu.oz.au
-- NICTA NOSA Project
-- 23 June 2006

-- Sample Data
-- Manual Insertion into Postgres database.. Shioelldone dynamically

-- Postgres Startup

-- export CYGWIN=server



-- lusr/sbin/cygserver &
-- postmaster -i -D /var/postgresgl/data &

-- Postgres Shutdown

-- pg_ctl stop -w -D /var/postgresgl/data -s -m gma
-- kill $(ps -f | grep cygserver | awk {print $2}'

-- WorkStation

INSERT INTO Sensor VALUES('Sensor_126");

INSERT INTO namespace
VALUES('Sensor_126','smhftp://www.opengis.net/sensorML'
INSERT INTO namespace
VALUES('Sensor_126','gmhttp://www.opengis.net/gn)|’
INSERT INTO namespace
VALUES('Sensor_126'",'swdittp://www.opengis.net/swe'

INSERT INTO StationaryPlatform VALUES('Platform_126
INSERT INTO PlatformDescription VALUES('Platform_@2Dell
Workstation, PC 686, Melbourne University 2006');

INSERT INTO SensorDescription VALUES('Sensor_1R@,Sensors are
installed on the workstation’);

INSERT INTO identification
VALUES('Sensor_126','longName’,'urn:ogc:def:ideatifongName’,'Workstati
on’);

INSERT INTO classification
VALUES('Sensor_126','longName’,'urn:ogc:def:classibbservationClassifica
tion','in-situ’);

INSERT INTO inputs VALUES('Sensor_126','Sensor_},26'
INSERT INTO inputList
VALUES('Sensor_126',NULL,NULL,NULL,NULL,NULL,NULL);

INSERT INTO outputs VALUES('Sensor_126','Sensor ‘126
INSERT INTO outputList
VALUES('Sensor_126',NULL,NULL,NULL,NULL,NULL,NULL);

INSERT INTO method
VALUES('Sensor_126','urn:ogc:def:process:1.0:sepsor

-- Base Station

INSERT INTO Sensor VALUES('Sensor_0";

INSERT INTO namespace
VALUES('Sensor_0','smhttp://www.opengis.net/sensorML'
INSERT INTO namespace
VALUES('Sensor_0','gmihttp://www.opengis.net/gmj'
INSERT INTO namespace
VALUES('Sensor_0','swdiftp://www.opengis.net/swe'




INSERT INTO namespace
VALUES('Sensor_0','xLinkhttp://www.w3.0rg/2001/XMLSchema-instanye'

-- Platform

INSERT INTO StationaryPlatform VALUES('Platform_)0")

INSERT INTO PlatformDescription VALUES('Platform,'Crossbow
MIB510CA Base Station for Mica2 Motes with MPR400@&eiver, copyright
2003";

-- Sensors

INSERT INTO SensorDescription VALUES('Sensor_0g'€dbow Sensor 0
node, Mica Sensor board MTS300CA");

INSERT INTO identification
VALUES('Sensor_0','longName’,'urn:ogc:def:identifiengName’,'Base
Station’);

INSERT INTO classification
VALUES('Sensor_0','longName’,'urn:ogc:def:classifibservationClassificatio
n','in-situ’);

INSERT INTO inputs VALUES('Sensor_0','Sensor_0";

INSERT INTO inputList
VALUES('Sensor_0','nodeid','Count’,'urn:ogc:defadiadex’,NULL,'0','2000";
INSERT INTO inputList
VALUES('Sensor_0','temperature’,'"Quantity’,'urn:dgéphenomenon:temperat
ure','urn:ogc:def:unit:celcius',NULL,NULL);

INSERT INTO inputList
VALUES('Sensor_0','light','Quantity’,'urn:ogc:détimination’,'urn:ogc:def:unit
lux',NULL,NULL);

INSERT INTO outputs VALUES('Sensor_0','Sensor_0");

INSERT INTO outputList
VALUES('Sensor_0','measuredNodeid’,'Count’,'urnabgfcdata:index’,NULL,'
0','2000Y;

INSERT INTO outputList
VALUES('Sensor_0','measuredTemperature','Quariity:pgc:def:phenomeno
n:temperature’,'urn:ogc:def:unit:celcius’,NULL,NU); L

INSERT INTO outputList
VALUES('Sensor_0','measuredLight’,'Quantity’,'ugtalef:illumination’,'urn:o
gc:def:unit:lux’,NULL,NULL);

INSERT INTO method VALUES('Sensor_0','urn:ogc:defgess:1.0:sensor");

-- Sensor 1

INSERT INTO Sensor VALUES('Sensor_1");

INSERT INTO namespace
VALUES('Sensor_1','smhttp://www.opengis.net/sensorML'
INSERT INTO namespace
VALUES('Sensor_1','gmihttp://www.opengis.net/gmj'
INSERT INTO namespace
VALUES('Sensor_1','swdiftp://www.opengis.net/swe'




INSERT INTO namespace
VALUES('Sensor_1','xLinkhttp://www.w3.0rg/2001/XMLSchema-instanye'

-- platform

INSERT INTO StationaryPlatform VALUES('Platform_;1")

INSERT INTO PlatformDescription VALUES('Platform,'MPR400CB 2003
Crossbow receiver');

-- Sensors
INSERT INTO SensorDescription VALUES('Sensor_19€3bow Sensor 1
node, Mica Sensor board MTS300CA");

INSERT INTO identification
VALUES('Sensor_1','longName’,'urn:ogc:def:identifengName’,'Sensor 1Y;
INSERT INTO classification
VALUES('Sensor_1''longName’,'urn:ogc:def:classifibservationClassificatio
n','in-situ’);

INSERT INTO inputs VALUES('Sensor_1','Sensor_1");

-- INSERT INTO inputList
VALUES('Sensor_1','nodeid’,'Count’,'urn:ogc:defadiadex’,NULL,'0','2000";
INSERT INTO inputList
VALUES('Sensor_1','sound','Quantity’,'urn:ogc:dediisd’,'urn:ogc:def:unit:dB’,
NULL,NULL);

INSERT INTO inputList
VALUES('Sensor_1','light','Quantity’,'urn:ogc:détimination’,'urn:ogc:def:unit
lux',NULL,NULL);

INSERT INTO outputs VALUES('Sensor_1','Sensor_1");

--INSERT INTO outputList
VALUES('Sensor_1','measuredNodeid’,'Count’,'urnabgfcdata:index’,NULL,'
0','2000Y;

--INSERT INTO outputList
VALUES('Sensor_1','measuredTemperature','Quariity:pgc:def:phenomeno
n:temperature’,'urn:ogc:def:unit:celcius’,NULL,NU); L

INSERT INTO outputList
VALUES('Sensor_1','measuredLight’,'Quantity’,'ugtalef:illumination’,'urn:o
gc:def:unit:lux’,NULL,NULL);

INSERT INTO outputList
VALUES('Sensor_1','measuredSound’,'Quantity’,"wcraef:sound'’,'urn:ogc:de
f:unit:dB',NULL,NULL);

INSERT INTO method VALUES('Sensor_1','urn:ogc:defgess:1.0:sensor");

-- Sensor 2

INSERT INTO Sensor VALUES('Sensor_2";

INSERT INTO namespace
VALUES('Sensor_2','smhttp://www.opengis.net/sensorML'
INSERT INTO namespace
VALUES('Sensor_2','gmihttp://www.opengis.net/gmj'
INSERT INTO namespace




VALUES('Sensor_2','swdiftp://www.opengis.net/swe'

INSERT INTO namespace
VALUES('Sensor_2','xLinkhttp://www.w3.0rg/2001/XMLSchema-instanye'
-- platform

INSERT INTO StationaryPlatform VALUES('Platform_;2")

INSERT INTO PlatformDescription VALUES('Platform ,'®IPR400CB 2003
Crossbow receiver');

-- Sensors
INSERT INTO SensorDescription VALUES('Sensor_2gp€3bow Sensor 2
node, Mica Sensor board MTS300CA");

INSERT INTO identification
VALUES('Sensor_2','longName’,'urn:ogc:def:identifengName’,'Sensor 2);
INSERT INTO classification
VALUES('Sensor_2','longName’,'urn:ogc:def:classifibservationClassificatio
n','in-situ’);

INSERT INTO inputs VALUES('Sensor_2','Sensor_2");

-- INSERT INTO inputList
VALUES('Sensor_2','nodeid’,'Count’,'urn:ogc:defadiadex’,NULL,'0','2000";
INSERT INTO inputList
VALUES('Sensor_2','sound','Quantity’,'urn:ogc:dediisd’,'urn:ogc:def:unit:dB’,
NULL,NULL);

INSERT INTO inputList
VALUES('Sensor_2','temperature’,'Quantity’,'urn:dgéphenomenon:temperat
ure','urn:ogc:def:unit:celcius',NULL,NULL);

INSERT INTO outputs VALUES('Sensor_2','Sensor_2");

--INSERT INTO outputList
VALUES('Sensor_2','measuredNodeid’,'Count’,'urnabgfcdata:index’,NULL,'
0','2000Y;

INSERT INTO outputList
VALUES('Sensor_2','measuredTemperature','Quaniity:pgc:def:phenomeno
n:temperature’,'urn:ogc:def:unit:celcius’,NULL,NU); L

INSERT INTO outputList

VALUES('Sensor_2','measuredSound’,'Quantity’, wcraef:sound'’,'urn:ogc:de
f:unit:dB',NULL,NULL);

INSERT INTO method VALUES('Sensor_1','urn:ogc:defgess:1.0:sensor’);

DROP TABLE method CASCADE;

DROP TABLE outputs CASCADE;

DROP TABLE outputList CASCADE;

DROP TABLE inputs CASCADE;

DROP TABLE inputList CASCADE;

DROP TABLE SensorDescription CASCADE;



DROP TABLE PlatformDescription CASCADE;
DROP TABLE namespace CASCADE;

DROP TABLE classification;

DROP TABLE identification;

DROP TABLE StationaryPlatform;

DROP TABLE sensor;

DROP TABLE historic_observation;

DROP TABLE user_table;

DROP TABLE id_table;

-- Tom Kobialkatkob@cs.mu.oz.au
-- NICTA NOSA Project
-- 12th December 2006

-- Skeleton SQL TABLESs for Sensor Repository Sexviser repository

CREATE TABLE historic_observation(
nodeid varchar(20),
light varchar(20),
temperature varchar(20)

);

-- Tom Kobialkatkob@cs.mu.oz.au
-- NICTA NOSA Project
-- 31st October 2006

-- Skeleton SQL TABLESs for Web Notification Serviaser repository

CREATE TABLE user_table(
id varchar(20),
name varchar(80),
contact varchar(80)

);

CREATE TABLE id_table(
id varchar(20)
);



5. Getting the Services Running

5.1. Before we start

The OSWA codes require JDK 1.5.0_02. They won’'tknander JDK 1.4 You need

to make sure to set this as your default JavaeTd as your default JAVA, point the
environment variable JAVA_HOME and PATH appropriptdlake sure also that
Ant and Tomcat refers to JDK 1.5.0_02 in case yaeetmore than one Java installed
on your machine.

5.2. Configuring Eclipse

Firstly, install Eclipse and Globus following docantation. It is also helpful to
configure Eclipse to be able to develop grid sawid-ollow the documentation
provided inhttp://grid.lamost.org/files/Eclipse _grid.pfifr guide on how to configure
Eclipse to develop grid services.

Then you need to make sure also to get tomcatmgnmith eclipse. The guide to do
that can be found in the same guide provided above.

Importing the OSWA codes
All the codes are located in OSWA directory.

To start with, you should have been given the OSifActory containing all the
codes. If you are using Eclipse and you are jastiag out, start by importing the
Project into your workspace. Choose File->Importthe dialog, choose General-
>Existing Projects into Workspace. Follow the promp appropriately.

Rearrange the directory.

tinyos-lib contains the library file that you wileed. Just place it into the same
directory as OSWA as depicted above

It should also be in the same directory as ws-dobe2
This is the way | arrange my workspace:
Workspace

- ws-core-4.0.3

- OSWA

- tinyos-lib
- Surge-View

3 Errors encountered after importing OSWA projetb imy workspace

Severity and Path Resource Location Creation Time Id
Description

The project OSWA Unknown 1167767733390 26




cannot be
built until
build path
errors are
resolved

Unbound OSWA Build path | 1167767756859 77
classpath
container:
'‘GT4'in
project
OSWA

Unbound OSWA Build path | 1167767756859 78
classpath
container:
Tiny-OS' in
project
OSWA

The first error is caused by the next two errorsveowill need to fix those errors.

Unbound classpath container is caused by thetat&clipse could not find these
libraries (this could be defined as user librapgesviously).

To check this, open.classpath file from OSWA divegtand see if there are two user
libraries with the name of GT4 and Tiny-OS defitieere.

What we need to do is to update the Java Build Hatiries to include those GT4
and Tiny-OS libraries. By doing so will enable thelipse editor to find those classes
that OSWA sources will import.

Go to Project->Properties page. Select the Javia Baith page and click the
Libraries tab. You would notice that all those déibes will be listed and there are two
unbound libraries which are GT4 and Tiny-OS itself.

Fix each one of them by clicking Edit. In the dakhat comes up, choose the user
library for each of them. If it is empty, you wileed to create a new user library for
each of them. For the GT4 library, create a new lilsery with the name GT4
Library, then click the button Add JARs and sekud add all of the JARS in
$GLOBUS_LOCATIONI\Iib to the library. Selecting OKd Finish leaves us with
the properly configured Libraries tab. The GT44dityr should not be unbounded
anymore. Note that $§GLOBUS_LOCATION refer to thedtion where your GT4 is
installed.

Do the similar thing with Tiny-OS library. The ondjfference is that, add the JARs
from the tinyos-lib provided together with OSWA.

5.3. Machine Specific Configuration

Some machine specific configuration will needseadbne since some variable is
hardcoded and some folder location could be diffeiretwo different machine



First, open some of the files listed below and ¢gjeasome of the variable to suit your
machine. The comments in each file will help yotedaine which path to be
changed.

buildservice.properties:

0 globus.bs.loc

0 root.OSWA

o tomcat.dir
buildservice.xml:

o tinyos.lib.loc (Note that there are more than luscences of this

variable to be changed. In fact, there are 4 oecwes of them)

application.properties:

o tinydb.catalog

Note also that you might need to edit build_***.xihhard coded path elements exist
(if we miss anything)

Note that buildservice.xml uses buildservice.prtapsifor configuration. You will
need to set your paths in this file.

You also need to add application.properties to yiawa build path in Eclipse. Go to
Window->Preferences then choose Java->Build Pathsspath Variables. Add new
variable entries for GLOBUS LOCATION and APPLICATNOPROPERTIES. For
GLOBUS_LOCATION, point it to the location of the @Tolder (it is
C:/workspace/ws-core-4.0.3/ in my machine). For ARATION_ PROPERTIES,
point it to the location of $OSWA/application.propes where OSWA represents the
location of OSWA source code. You may need to tiyedocation directly instead of
using the file selector.

5.4. Building the OSWA Project
Run Ant on buildservice.xml. Start the buildingget starting from the bottom target.

In buildservice.xml, we have the following buildgets:

<l--<target name="all" depends="SensorPlanningiefv>-->
<l--<target name="all" depends="SensorCollectionse" />-->
<l--<target name="all" depends="SensorRepositoryige" />-->
<l--<target name="all" depends="WebNotification@ee" /> -->

Initially, uncomment the bottom target (remove #he and -->) and execute Ant
build on it.

After that is built, comment the bottom line anccamment the next above that. Keep
on doing that until you reach the top.

In other words, this is the sequence order on wtiietbuild should be executed:
1. WebNotificationService
2. SensorRepositoryService
3. SensorCollectionService



4. SensorPlanningService

To execute Ant build on the targets, follow thetinstions given in the tutorial for
building grid services using Eclipse. (this is limk in case you forget it already
http://grid.lamost.org/files/Eclipse_grid.gdf

5.5. Error Encountered When Building the OSWA Proje  ct

Error:
The eclipse editor shows red compilation errorshenpackage org.jdom and all the
other class that is imported from that package.

Solution:

The problem comes from the fact that Eclipse cotisle the package org.jdom.
When you install TinyOS, jdom.jar file is included$TOSROOT/tools/javaljars.
Add this jar as a new user library to silencelatise Editor View’'s red compile
errors. Ensure that you use the jdom.jar providedibyOS

Error:

When | tried built the target, it gives me many @alation errors. From closer looks,
it seems that most of the problem is because Ectpsldn'’t find the package
org.jdom.

Solution:

This is because Eclipse could see the package tiutodild not see the package. One
solution to this would be to add all the jars ta ALASSPATH. One way of doing it
is to go to Window->Preferences. In the dialog ttahes up, choose Ant->Runtime.
Choose Ant Home Entries (Default) and then choode Bxternal Jars to add
jdom.jar from $TOSROOT/tools/javaljars. Ensure §@u use the jdom.jar provided
by TinyOS.

Error:
| get the following error, when | try to access
http://localhost:8080/wsrf/services/globus/SCSFa&ervice?wsdl

java.lang.NoClassDefFoundError: Could not initialdass
org.sensorweb.service.globus.scs.impl.SensorCiafegervice

Solution:

The problem comes from the fact that Tomcat isabi¢ to locate the
application.properties file located in the “C:\Praxp Files\Apache Software
Foundation\Tomcat 6.0\common\classes”. Open tHeglia
Windows>Preferences>Tomcat>JVM and add the abovdiomed path in Classpath
textbox.

Error:
When | tried to execute the target, it complairet the any of these packages
localhost.globus.WebNotificationService*.* does eaist or



localhost.globus.SensorCollectionService*.* doesaexist or
localhost.globus.SensorRepositoryService*.* dodserst

Solution:

This is because the Eclipse expecting a stubsdauld aot find that stubs anywhere.
This is most likely because you executed the haildet in the wrong order cause
there is some dependencies between them. The tordsr is
WebNotificationService

SensorRepositoryService

SensorCollectionService

SensorPlanningService

PONPE

5.6. Building the OSWA Project - 2

Not only Eclipse and Ant, Tomcat also needs to leoeess to Jdom.jars. Make sure
you copy this file (the one given by default fronmyfOS installation) to
$TOMCAT/webapps/wsrf/WEB-INF/lib where $STOMCAT regsents the root
installation of Tomcat. In my machine, it is c:Praxgp Files/Apache Software
Foundation/Tomcat 5.5

Tomcat must also have access to all the jarsrgigle tinyos-lib. To do this, you can
simply copy all the jar files from tinyos-lib to ®IMCAT/webapps/wsrf/WEB-
INF/lib.

After all the 4 build target is executed succes$gfuve could check if the services
work by going to their URL. The URL for these sees are defined in
application.properties file. Note: change port nensifrom 8081 to 8080. Then, visit
these URLs to check that these services work.

Note that you need to start Tomcat to be able tesscthem.

For example: The URL for the web notification seevis
http://localhost:8080/wsrf/services/globus/WebNoéfionService

To check on their WSDL:
http://localhost:8080/wsrf/services/globus/WebNotfionService?wsdl

In the case where accessing those services shawanyerror, it is helpful to debug
Tomcat by making it show more detail log messagecffange that, simply open the
file $JAVA_HOME/jre/lib/logging.properties and chgethe global logging level.
The variable is .level and it is INFO by defaulhabge it to FINE or FINEST.

May want to create a small script which will do BiRing (or as much as possible)
automatically.

Error:
While running DemoFrame.java, the GUI loaded up faut | get the following error
when [ tried to use the functionality



AxisFault

faultCode:
{http://schemas.xmlsoap.org/soap/envelope/}Sergerkxception
faultSubcode:

faultString: java.lang.reflect.InvocationTargetEption
faultActor:

faultNode:

faultDetail:

{http://xml.apache.org/axis/}stackTrace:java.lamfect.InvocationTarge
tException

at sun.reflect.NativeMethodAccessorimpl.ike@®(Native Method)

at
sun.reflect.NativeMethodAccessorimpl.invoke(NativethbdAccessorim
pl.java:39)

at
sun.reflect.DelegatingMethodAccessorimpl.invoke@g@tingMethodAc
cessorlmpl.java:25)

at java.lang.reflect. Method.invoke(Methodg#85)

at
org.apache.axis.providers.java.RPCProvider.invokab{RPCProvider.
java:384)

at
org.globus.axis.providers.RPCProvider.invokeMethdo& PCProvider |
ava:107)

at
org.globus.axis.providers.RPCProvider.invokeMetRIICProvider.java:
90)

at
org.apache.axis.providers.java.RPCProvider.processbje(RPCProvide
r.java:281)

at
org.apache.axis.providers.java.JavaProvider.inake(Provider.java:319

)

at
org.apache.axis.strategies.InvocationStrategy(hisicationStrategy.jav
a:32)

at org.apache.axis.SimpleChain.doVisiting(@@eChain.java:118)

at org.apache.axis.SimpleChain.invoke(Sipken.java:83)

at
org.apache.axis.handlers.soap.SOAPService.invokeRS@ervice.java:45
0)

at org.apache.axis.server.AxisServer.invAksServer.java:285)

at
org.apache.axis.transport.http.AxisServlet.doPogs@ervlet.java:697)

at javax.servlet.http.HttpServlet.servicegderviet.java: 709)

at
org.apache.axis.transport.http.AxisServietBaseisefxisServletBase.ja
va:327)



at javax.servlet.http.HttpServlet.servicefderviet.java:802)

at
org.apache.catalina.core.ApplicationFilterChairinalDoFilter(Applicat
ionFilterChain.java:252)

at
org.apache.catalina.core.ApplicationFilterChainidefApplicationFilter
Chain.java:173)

at
org.apache.catalina.core.StandardWrapperValve.g(&ikndardWrapper
Valve.java:213)

at
org.apache.catalina.core.StandardContextValve.@{&tandardContextV
alve.java:178)

at
org.apache.catalina.core.StandardHostValve.inva&a(rdHostValve.j
ava:126)

at
org.apache.catalina.valves.ErrorReportValve.invBk@&fReportValve.ja
va:105)

at
org.apache.catalina.core.StandardEngineValve.in@t&adardEngineVal
ve.java:107)

at
org.apache.catalina.connector.CoyoteAdapter.séipmteAdapter.java
:148)

at
org.apache.coyote.httpl11.Httpl1Processor.procapd(HRrocessor.java:
869)

at
org.apache.coyote.httpl11.Httpl1BaseProtocol$HttphhEctionHandler.
processConnection(Httpl1BaseProtocol.java:664)

at
org.apache.tomcat.util.net.PoolTcpEndpoint.process&(Pool TcpEndp
oint.java:527)

at
org.apache.tomcat.util.net.LeaderFollowerWorker@traunlt(LeaderFoll
owerWorkerThread.java:80)

at
org.apache.tomcat.util.threads.ThreadPool$Contrui@hle.run(ThreadP
ool.java:684)

at java.lang.Thread.run(Thread.java:595)
Caused by: java.lang.NoClassDefFoundError: org/jiidement

at
org.sensorweb.service.globus.scs.impl.SensorCiaie®trviceResource.i
nitialise(SensorCollectionServiceResource.java:42)

at
org.sensorweb.service.globus.scs.impl.SensorCiaie®trviceResource
Home.create(SensorCollectionServiceResource Honae3jay

at
org.sensorweb.service.globus.scs.impl.SensorCifegerviceFactory.cr



eateResource(SensorCollectionServiceFactory.jaya:31
... 32 more

{http://xml.apache.org/axis/thostname:alpha

java.lang.reflect.InvocationTargetException

at
org.apache.axis.message.SOAPFaultBuilder.creatéE@AP FaultBuild
er.java:221)

at
org.apache.axis.message.SOAPFaultBuilder.endEl¢8@APFaultBuil
der.java:128)

at
org.apache.axis.encoding.DeserializationContexElmdent(Deserializat
ionContext.java:1087)

at
org.apache.xerces.parsers.AbstractSAXParser.enéitdonknown
Source)

at
org.apache.xerces.impl. XMLNSDocumentScannerimphSodElement(
Unknown
Source)

at
org.apache.xerces.impl. XMLDocumentFragmentScanm@giftfagmentC
ontentDispatcher.dispatch(Unknown
Source)

at
org.apache.xerces.impl.XMLDocumentFragmentScann@rscanDocum
ent(Unknown
Source)

at org.apache.xerces.parsers.XML11Configumgiarse(Unknown
Source)

at org.apache.xerces.parsers.XML11Configumgiarse(Unknown
Source)

at org.apache.xerces.parsers.XMLParser .(idmkaown Source)

at org.apache.xerces.parsers.AbstractSA¥Ppesse(Unknown
Source)

at javax.xml.parsers.SAXParser.parse(SAXdtgava:375)

at
org.apache.axis.encoding.DeserializationConte)dg§BreserializationCo
ntext.java:227)

at
org.apache.axis.SOAPPart.getAsSOAPEnNvelope(SOARRar645)

at org.apache.axis.Message.getSOAPEnvelgssafe.java:424)

at
org.apache.axis.handlers.soap.MustUnderstand Chigskee(MustUnde
rstandChecker.java:62)

at org.apache.axis.client. AxisClient.invake&Client.java:206)

at org.apache.axis.client.Call.invokeEngt®l.java:2727)

at org.apache.axis.client.Call.invoke(Callg:2710)



at org.apache.axis.client.Call.invoke(Cailg:2386)

at org.apache.axis.client.Call.invoke(Cailg:2309)

at org.apache.axis.client.Call.invoke(Callg:1766)

at
localhost.globus.SCSFactoryService.bindings.SC®F#eort TypeSOAP
BindingStub.createResource(SCSFactoryPortTypeSOad?®jStub.java
:224)

at org.sensorweb.demo.DemoWorker.invoke(Onarme.java:587)

at org.sensorweb.demo.DemoWorker.run(DemoErava:510)

at java.lang.Thread.run(Thread.java:595)

Solution:
The problem lies in this line

Caused by: java.lang.NoClassDefFoundError: org/jfidement

at
org.sensorweb.service.globus.scs.impl.SensorCiaiedtrviceResource.initialise(Se
nsorCollectionServiceResource.java:42)

You need to ensure that the jdom.jar file is co@erbss your STOMCAT/wsrf/lib
directory.

5.7. The SPS and Hibernate

To develop for the SPS you will need to install ifibernate DB (HSQLDB
1.8.0). It is available frornttp://hsgldb.org/

Part of the source code for the SPS is locateddar@ridbusbroker project
directory. Once this project is built it will geraded several jar files, including:
Gridbusbroker-core.jar, Gridbusbroker-globus.jaiidBusbroker-scs.jar,
Gridbusbroker-ssh.jar, Gridbusbroker-workflow.j@hese jar files are then used
by the SPS. They will need to be copied manualthétomcat/webapps/wsrf
directory in order for the SPS to function.

HSQLDB does not need to be installed if you simpant to run the SPS,
although some of the tools in the installation rhaip in debugging. However,
hibernate still needs to run, to execute hiberngtn a terminal window and run
startdb.sh located in Workspace/SensorWeb/Hiberdge

If you wish to make changes to the SPS code, youats® need to change the
hsqldb scripts. This will only be the case if yoodify classes which are also
maintained in the hsqldb. Such as WorkUnit, SCSJaBbk, etc.. To update the
hsgldb database with new information do the folluyvi

To create a new script file after the java soula® lireen updated:



Edit Gridbusbroker/ Broker.Hibernate.cfg.xml — 8et hibernate startup

to be as a file by uncommenting
<property
name="hibernate.connection.url">jdbc:hsqldb:file:GB B.Persistenc
e/gridbusbroker</property>

And commenting out:

<property
name="hibernate.connection.url">jdbc:hsqgldb:hsql:// localhost/pe
rsistence/gridbusbroker</property>

Run org.gridbus.broker.util.PersistenceUTtil
This should generate the following directory alavith some files:
GBB.Persistence/gridbusbroker.*

Go to your hsgldb install directory, mine is c:/\kgpace/hsqldb
a. Run demo/runManager.bat
b. Select “standalone server’” mode
i. Set the file to be:
c:/workspace/gridbusbroker/GBB.Persistence/gridinish
r
c. Inthe command window execute:
i. ‘SCRIPT gridbusbroker.script’
d. Copy the generated script to
c:/workspace/Sensorweb/Hibernate_DB and replacelthscript

Edit Gridbusbroker/ Broker.Hibernate.cfg.xml angttime comment out
<property
name="hibernate.connection.url">jdbc:hsqgldb:file:GB B.Persistenc
el/gridbusbroker</property>

And replace it with:

<property
name="hibernate.connection.url">jdbc:hsqgldb:hsql:// localhost/pe
rsistence/gridbusbroker</property>

Run startdb.sh and you should now have an updas¢d D

5.8. Adding Method to Existing WebServices

In order to add a new method to the existing walises available under OSWA
projects (for example SensorPlanningService) yoe lta follow the steps mentioned
below:
1. Add method signature i8ensorPlanningServidaterface under
“org.sensorweb.service.spgackage.
e.qg,
public Element getSCSLocations() throws Servicqiiiare

2. Add method implementation BensorPlanningServicgass under
“org.sensorweb.service.globus.sps.impl”



e.g,
public Element getSCSLocations() throws Servicegtiuoe{

System.out.printin("getSCSLoca(pr-START");
Element element = null;

}

. Next we have to add the method referenceSiarfsorPlanningService.wsdl”

located inOSWAfolder. Since our method is not taking an inputpaeters

we will have to declare the xsd:type as

<xsd:element name="getSCSLocations" nillable="tree"
<xsd:complexType/>

</xsd:element>

. Now we have to add request and response messages
e.g.
<message name="getSCSLocationsRequest">

<part name="parameters" element="tns:getSG&tions" />
</message>
<message name="getSCSLocationsResponse">

<part name="parameters" type="tns1l:Elemer#"
</message>

. Lastly we have to add the operation item.
<operation name="getSCSLocations">
<input message="tns:getSCSLocationsRequest" />
<output message="tns:getSCSLocationsRespdnse"
</operation>

. Replicate these changes fBensorPlanningService.wsdthcated in
OSWA\schema\SensorPlanningService\SensorPlanniwig&dnstance\

. Build the OSWA project and your changes can be se#re stubs generated
as a result of build.



