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Chapter 1. PackageContents

The PASTA MicrosensorR.0 packagecontainghefollowing items:

« PASTA MicrosensorR.0consistingof 4 or 5 hardwaremodules:
- 1Power/IOboard
« 1 PXA255processomodule(Ziti)
. 2 Compactash module(s)

. (Optional)1 4-inputA/D corverterboard

« AC/DC Poweradapter9V, 300mA

« Compactlash(CF)wired ethernetard

+ 9-pinRS232Serialcable

« PASTA serialadapter

« PASTA Microsensor.0User's Guide(this document)



Chapter 2. Hardware Setup

The PASTA Microsensolis powered,connectedo alocal network, andconnectedo a PCasshowvn in Figure2-1

Figure 2-1.Hardware Setup
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Figure2-2. Serial Adapter Connection

1. Connecthefemaleendof the RS232serialcableto a serialportonthe PC.
2. Connecthemaleendof the RS232serialcableto the DB-9 connectoion the PASTA serialadapter
3. Connectheotherendof the PASTA serialadaptetto the power/IO modulein the PASTA microsensar

Note: The power/IO module has three identical connectors. The correct connector for the serial adapter is the
leftmost connector when the module is viewed from the rear opening of the PASTA microsensor. This
connector is the furthest of the three from the USB connector on the same board. A photograph of a
properly connected serial adapter can be seen in Figure 2-2.
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4. Insertthe CF wired ethernetardinto oneof the CF slotsin the PASTA microsensar
5. Useanethernetableto connecthewired ethernetardto thelocal areanetwork (LAN).

6. Connecthe AC/DC power adapteto the power jack onthe PASTA microsensor



Chapter 3. Initial Login

The PASTA microsensoprovidestwo meansf communicatiorwith externalsystemsa serialconsole andan
ethernetonnectionThis sectiondescribeshesoftwarecon gurationneededn externalsystemso interactwith the
microsensar

Regardlesof whethertheinitial login is throughthe serialconsoleor throughethernetthe only pre-con gureduser
accounibnthe microsensois theroot user Login informationfor rootis shavn in Table3-1.

Table 3-1. Root Accessinf ormation

Usernameroot
Passvord: rootme

3.1.Serial Console

TheLinux softwarerunningonthe PASTA microsensoprovidesa serialconsoleavailablethroughits DB-9 port. To
accesghis consolethe RS232serialcableshouldbe connectedisdescribedn Chapter2.

ThehostPCrequiresaterminalemulator The minicom programis anexampleof a free softwareterminalemulator
but almostarny reasonabléerminalemulatorshouldwork ne. In orderto accesshe PASTA microsensoserial
consolethefollowing settingsshouldbe con guredwithin theterminalemulator:

Table 3-2. Terminal Emulator Con guration

Baudrate 115200
Databits 8
Parity N
Stopbits 1
Flow Control None|

Theterminalemulatomwill alsoneedto be con guredwith the properserialportonthehostPCto which thecableis
connected(eg. with Linux the rst two serialportsarenameddev/ttySOand/dev/ttyS1).

With the serialcableconnecte@ndtheterminalemulatorunningonthehostPC, ip the microsensopower switch
off andthenon, (whenit is onthered LED will belit). At this point, messagefom the microsensobootsequence
will begin to appeain the terminalemulator Example3-1 displaystypical messageseenduringthe bootsequence,
(themessagemay not be exactly the sameon ary givensystem) Someof themostsigni cant dataarenotedin the
example.



Example 3-1.Boot Sequence

E ARMboot 1.0.2

ARMboot code:
DRAM Configuration:
Bank #0: a0000000
Bank #1: a4000000
Bank #2: a8000000
Bank #3: ac000000
E Flash: 32 MB
***  Using default
Initializing
I Hit

## Booting image

## Copy image from flash

Image Name:
Image Type:
Data Size:

Load Address:
Entry Point:
Verifying
Uncompressing

a1000000

Checksum ...

(Feb 25 2004 -

32 MB
32 MB
0 KB
0 KB

environment

32kHz Oscillator
any key to stop autoboot:

at 00040000

Linux Kernel
ARM Linux
827004 Bytes
a0108000

a0108000

OK
Kernel Image

(~10s)

00040000 to
Image
Kernel
= 807 kB =

19:30:16)

-> al016bdo

ok
0

ram a4000000

Image (gzip
0 MB

compressed)

OK

Turning off the JTAG circuitry (asserting NTRST)

Starting kernel

i Linux version
EST 2004

I CPU: XScale-PXA255
Machine: Ziti  Node
SA1111 DMA memory reserved: at:
Memory clock:  99.53MHz (*27)

I Run Mode clock:  199.07MHz (*2)

Turbo Mode clock: 398.13MHz  (*2.0,
On node 0 totalpages: 16384
zone(0): 256 pages.
zone(l): 24320 pages.
zone(2): 0 pages.
Kernel command line: root=/dev/mtdblock2
Calibrating delay loop... 99.32 BogoMIPS
Freeing SA1111 DMAmemory: 1024K

b Memory: 32MB 32MB OMB OMB = 64MB total

2.4.19-rmk6-pxal-jf (root@piglet) (gcc  version

revision 6

0xa0000000 (0x100000)

inactive)

console=ttyS0,115200

Starting

PCMCIA services: cardmgr.
cardmgr[134]: watching 2 sockets
N eth0: NE2000 Compatible: io 0xf7000300, irq 153, hw_addr
Starting watchdog timer...
O pasta-31 login:

E Theversionof the ARMbootbootloader

E Theamountof FLASH memoryavailablein themicrosensar

3.2.3)

noinitrd

Chapter3. Initial Login

#2 Wed Feb 25 19:26:09

init=/linuxrc

00:C0:1B:05:51:94
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1 Pressingakey atthis pointwill interruptthe bootsequencandprovide a bootloadeprompt
I TheLinux kernelversion

T Themodel/revision numbersfor the processor

I Thedefaultclock speedf the processor

b Theamountof volatile memoryavailable

2

Modelinformationfor any CF cardsdetected

The systemogin prompt.Thenumberin the hostnameéndicateshe microsensonodenumber

At thepasta-## login: , youmaylogin to thesystemusingtheusername/passwd shavn in Table3-1

3.2.Ethernet Access

The PASTA microsensocomespre-con guredwith a DHCP clientthatwill attemptto automaticallyobtainan|P
addresgor themicrosensowhenconnectedo alocal network. If aDHCP seneris not available,the network
interfacemaybecon gured manually Thefollowing sectionscontaindetailedinstructionsfor con guring the
interfacethrougheithermechanism.

Oncethenetwork interfaceis con gured,the PASTA microsensocanbeaccessedtia ssh.For example the
following commandallows auseruser to login to a microsensowith IP addres492.168.1.3ssh

user @192.168.1.3Theusername/passwd for thedefaultaccountareshavn in Table3-1. Section3.2.1contains
informationon how to determinghe P addres®f a microsensar

3.2.1.DHCP Con®guration

By default,the PASTA microsensowill seekto obtainan|P addressia DHCR In orderfor thisto be successfulthe
local network musthave a DHCP sener runningwith availablelP addresses.

Youmaydetermindf the microsensohasobtainedan|P addresdy loggingin thoughthe serialconsole (see
Section3.1), andtyping thecommandfcon g . The outputwill look somethindik e Example3-2.

Example 3-2. Sampleifcon g Output

E eth0 Link encap:Ethernet HWaddr 00:C0:1B:05:51:94

E inet addr:192.168.1.3 Bcast:65.114.169.127 Mask:255.255.255.128
UP BROADCASTNOTRAILERS RUNNING MULTICAST MTU:1500 Metric:1

RX packets:3821 errors:0 dropped:0  overruns:0 frame:0

TX packets:6  errors:0 dropped:0  overruns:0 carrier:0

collisions:0 txqueuelen:100
RX bytes:534221  (521.7 kb) TX bytes:2480 (2.4 kb)
Interrupt:153 Base address:0x300
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lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACKRUNNING MTU:16436 Metric: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:0
RX bytes:0 (0.0 b) TX bytes:0 (0.0 b)

E Thisline shavsthe MAC addresgor the ethernetadaptey(00:C0:1B:05:51:94n this case).

E Thisline indicatesthe currentIP addresgor the etherneinterface,(192.168.1.3n this case).

Many DHCP senersarecon guredto assigndynamicaddresset eachsystemMost DHCP senersmayalsobe
con guredto assigna staticaddressefor a givensystemThe MAC addresdistedin theifcon g outputmaybeused
to con gure the DHCP senerto assigna staticaddresgo themicrosensar

3.2.2.Manual Con®guration

Automaticnetwork con gurationvia DHCPis therecommendedheansf con guring the network interfaceof the
PASTA microsensarHowever, if a DHCP sener is unavailable,the network interfacemaybe con gured manually
For manualcon guration, thefollowing network settingsarerequired:IP addressnetmaskgatevay addressgomain
nameandDNS seneraddress(es)hesesettingsmaybe appliedby editingtheappropriateelds in the
/etc/pcmcia/network.opts le. It maybenecessaryo remove andre-insertthe network cardin orderfor the
new settingsto take effect.



Chapter 4. PackageManagement

The PASTA microsensosoftwaredistribution includesipkg, the"ltsy PackageManagemen$ystem".ipkg is atool
designedo simplify thetasksof downloading,installing,con guring, andremoving softwarepackages.

Thefollowing sectionscontainabrief introductionto severalcommontasksthatcanbe performedusingipkg.

4.1.Con®guring ipkg

ipkg maybecon guredto provide accesso variouscollectionsof packagesThe le /etclipkg.conf containsa
list of URLsthatcorrespondo eachpackagecollection.

The PASTA microsensomcludesa pre-con gured/etc/ipkg.conf le thatpointsto the PASTA software
distribution, sono modi cation of this le will benecessarfor of cial PASTA softwareupdates.

Thedefaultcon guration le alsopointsto the Familiar 0.7 packagecollectionhostedat handhelds.ay. Familiar
containgmary packages®riginally intendedfor arm-basedandhelccomputergunningLinux. Many of these
packagesvill alsowork ne onthe PASTA microsensgrandcaneasilybeinstalledwith ipkg.

4.2.Listing Available Packages

Theipkg list commandists the packagenameanda shortdescriptiorfor all packageswvailablein the package
collectionscon guredin /etc/ipkg.conf . It is oftencorvenientto Iter the outputof ipkg list usinggrepto look
for speci ¢ packagesi-or example:ipkg list | grep sshwill list all packagegontainingsshin their nameor
description.

4.3.Installing Packages

Theipkg install commandwill installanew packageontothe currentsystemThe packagewill bedownloadedf
necessanAlso, additionalpackagesnaybeinstalled(or removed)if therequesteghackagedepend®r con icts
with otherpackagesThis commanctanbe usedin threedifferentways:

ipkg install package-name

ipkg will downloadandinstall the latestversionof a packagenamedpackage-name from oneof the
con gured packagecollections.

ipkg install URL
URLshouldbea URL to aspeci c .ipk or .debpackageipkg will downloadandinstallthe speci ed package.
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ipkg install filename

filename shouldbethenameof a.ipk or .debpackagewithin the current lesystem. ipkg will installthe
speci edpackage.

4.4.Removing Packages

Thefollowing commandemovesaninstalledpackageipkg remove package-name .

4.5.Upgrading Packages

Thecommandpkg upgrade package-name will upgradea packagef thereis a newer versionof the packagen
ary of thecon gured packagecollections If no package-name is given,thenipkg will upgradeall packagegor
which anewer versionis available.

Note: It is important to run ipkg update before ipkg upgrade to ensure that ipkg will install the most up-to-date
version of each package.

As new release®f the PASTA softwaredistribution aremadeavailable,a completesystemupgradds assimpleas
thefollowing commandsipkg update; ipkg upgrade.



Chapter 5. Software Development

This chaptercontainssomeusefulreference®n how to developsoftwarefor the PASTA microsensar

5.1.Cross-compilationToolchain

Sincethe PASTA microsensorunsa standard.inux kernel,it is straightforvardto developsoftwarenatively ona
standard_inux hostPCandthentransfercompletedsoftwareto the microsensarThe onecomplicationis thatthe
PXA25x processowithin the microsensohasa differentarchitecturgarm)thanthatof mosthostcomputergx86).
Onefairly easyway to dealwith thisis to usea cross-compiler(a compilerthatexecuteson a hostarchitectureout
generatesodefor a differenttargetarchitecture).

The PASTA webpageprovidesa cross-compilingoolchainsuitablefor usinganx86-based.inux hostto compile
softwarefor thearm-basedPASTA microsensarThetoolchaincanbe obtainedrom thefollowing URL:
http://pasta.east.isi.edu/sofive/toolchain/.

At thetime of this writing, themostcurrenttoolchainis availableas
http://pasta.east.isi.edu/sofive/toolchain/arminux-gcc-3 2.3-pret+binutils-2.13.1-030422.tgzbut newer toolchains
may becomeavailablein thefuture.

Note: The complete toolchain is almost 70MB, so plan download time as necessary.

Thefollowing stepsshouldbe usedto install thetoolchain.Samplecommandsregiven, but they mayneedto be
modi ed slightly for thelocal system.

1. Downloadthetar le for thetoolchain:cd /tmp; wget
http://pasta.east.isi.edu/softwae/toolchain/arm-linux-gcc-3.2.3-pre+binutils-2.131-030422.tgz

2. Extractthetar le totherootdirectory:tar -C / -xzf arm-linux-gcc-*.tgz. Thetoolchainwill expandinto
lusr/local/arm/ version

3. Add thedirectorycontainingthe executableg/usr/local/arm/ version /bin )to your PATH. For example,
in abashshell:export PATH=$PATH:/usr/local/arm/3.2.3/bin

After thetoolchainis installedandits binariesareavailableon the currentPATH, usingthe cross-compilingoolchain
is aseasyasusingthe standarchative toolchain.The only differenceis thatthe commanchamedor thetoolchain
programsshouldbe pre x edwith arm-linux- . For example,insteadof compilingwith gccandlinking with Id, one
would compilewith arm-linux-gcc andlink with arm-linux-Id .

10
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5.2.File Transfer

Thesimplestway to transfer les to the PASTA microsensors throughthe network interfaceby meansof ssh The
scpprogrammay be usedon anexternalhostto transfer les. The syntaxof thiscommands: scp
local-filename user @host :remote-filename

In apinch,the serialconnectiormayalsobe usedto transfer les to themicrosensairn orderto dothis, rst login
overtheserialconsoleasdescribedn Section3.1 Then,initiate a le transferin the hostterminalemulatorusingthe
ZMODEM protocol. Theterminalemulatorwill automaticallyinitiate the le receve command®nthe microsensor
andthe le will betransferredo the currentdirectoryonthemicrosensar
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