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Chapter 1. PackageContents

ThePASTA Microsensor2.0packagecontainsthefollowing items:

• PASTA Microsensor2.0consistingof 4 or 5 hardwaremodules:

• 1 Power/IOboard

• 1 PXA255processormodule(Ziti)

• 2 Compact�ash module(s)

• (Optional)1 4-inputA/D converterboard

• AC/DCPoweradapter:9V, 300mA

• CompactFlash(CF) wiredethernetcard

• 9-pinRS232Serialcable

• PASTA serialadapter

• PASTA Microsensor2.0User'sGuide(thisdocument)
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Chapter 2. Hardware Setup

ThePASTA Microsensoris powered,connectedto a local network, andconnectedto aPCasshown in Figure2-1

Figure2-1.HardwareSetup
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Figure2-2.Serial Adapter Connection

1. Connectthefemaleendof theRS232serialcableto a serialport on thePC.

2. Connectthemaleendof theRS232serialcableto theDB-9 connectoron thePASTA serialadapter.

3. Connecttheotherendof thePASTA serialadapterto thepower/IOmodulein thePASTA microsensor.

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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Chapter2. HardwareSetup

4. InserttheCFwiredethernetcardinto oneof theCFslotsin thePASTA microsensor.

5. Useanethernetcableto connectthewiredethernetcardto thelocalareanetwork (LAN).

6. ConnecttheAC/DCpoweradapterto thepower jackon thePASTA microsensor
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Chapter 3. Initial Login

ThePASTA microsensorprovidestwo meansof communicationwith externalsystems:aserialconsole,andan
ethernetconnection.Thissectiondescribesthesoftwarecon�gurationneededonexternalsystemsto interactwith the
microsensor.

Regardlessof whethertheinitial login is throughtheserialconsoleor throughethernet,theonly pre-con�gureduser
accounton themicrosensoris therootuser. Login informationfor root is shown in Table3-1.

Table 3-1.Root AccessInf ormation

Username:root

Password: rootme

3.1.Serial Console

TheLinux softwarerunningon thePASTA microsensorprovidesaserialconsoleavailablethroughits DB-9 port.To
accessthisconsole,theRS232serialcableshouldbeconnectedasdescribedin Chapter2.

ThehostPCrequiresa terminalemulator. Theminicomprogramis anexampleof a freesoftwareterminalemulator,
but almostany reasonableterminalemulatorshouldwork �ne. In orderto accessthePASTA microsensorserial
console,thefollowing settingsshouldbecon�guredwithin theterminalemulator:

Table 3-2.Terminal Emulator Con�guration

Baudrate 115200

Databits 8

Parity N

Stopbits 1

Flow Control None

Theterminalemulatorwill alsoneedto becon�guredwith theproperserialporton thehostPCto which thecableis
connected,(eg. with Linux the�rst two serialportsarenamed/dev/ttyS0and/dev/ttyS1).

With theserialcableconnectedandtheterminalemulatorrunningon thehostPC,�ip themicrosensorpowerswitch
off andthenon,(whenit is on theredLED will belit). At thispoint,messagesfrom themicrosensorbootsequence
will begin to appearin theterminalemulator. Example3-1displaystypicalmessagesseenduringthebootsequence,
(themessagesmaynotbeexactly thesameonany givensystem).Someof themostsigni�cant dataarenotedin the
example.
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Chapter3. Initial Login

Example3-1.Boot Sequence

Ê ARMboot 1.0.2 (Feb 25 2004 - 19:30:16)

ARMboot code: a1000000 -> a1016bd0
DRAMConfiguration:
Bank #0: a0000000 32 MB
Bank #1: a4000000 32 MB
Bank #2: a8000000 0 KB
Bank #3: ac000000 0 KB

Ë Flash: 32 MB
*** Using default environment
Initializing 32kHz Oscillator (~10s) ... ok

Ì Hit any key to stop autoboot: 0
## Booting image at 00040000 ...
## Copy image from flash 00040000 to ram a4000000 ...

Image Name: Linux Kernel Image
Image Type: ARM Linux Kernel Image (gzip compressed)
Data Size: 827004 Bytes = 807 kB = 0 MB
Load Address: a0108000
Entry Point: a0108000
Verifying Checksum ... OK
Uncompressing Kernel Image ... OK

Turning off the JTAG circuitry (asserting nTRST)

Starting kernel ...

Í Linux version 2.4.19-rmk6-pxa1-jf (root@piglet) (gcc version 3.2.3) #2 Wed Feb 25 19:26:09
EST 2004

Î CPU: XScale-PXA255 revision 6
Machine: Ziti Node
SA1111 DMA memory reserved: at: 0xa0000000 (0x100000)
Memory clock: 99.53MHz (*27)

Ï Run Mode clock: 199.07MHz (*2)
Turbo Mode clock: 398.13MHz (*2.0, inactive)
On node 0 totalpages: 16384
zone(0): 256 pages.
zone(1): 24320 pages.
zone(2): 0 pages.
Kernel command line: root=/dev/mtdblock2 console=ttyS0,115200 noinitrd init=/linuxrc
Calibrating delay loop... 99.32 BogoMIPS
Freeing SA1111 DMA memory: 1024K

Ð Memory: 32MB 32MB 0MB 0MB = 64MB total
...
Starting PCMCIA services: cardmgr.
cardmgr[134]: watching 2 sockets

Ñ eth0: NE2000 Compatible: io 0xf7000300, irq 153, hw_addr 00:C0:1B:05:51:94
Starting watchdog timer...

Ò pasta-31 login:

Ê Theversionof theARMboot bootloader

Ë Theamountof FLASH memoryavailablein themicrosensor.

5



Chapter3. Initial Login

Ì Pressinga key at this pointwill interruptthebootsequenceandprovidea bootloaderprompt

Í TheLinux kernelversion

Î Themodel/revisionnumbersfor theprocessor

Ï Thedefault clockspeedof theprocessor

Ð Theamountof volatilememoryavailable

Ñ Model informationfor any CF cardsdetected

Ò Thesystemlogin prompt.Thenumberin thehostnameindicatesthemicrosensornodenumber.

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

3.2.Ethernet Access

ThePASTA microsensorcomespre-con�guredwith a DHCPclient thatwill attemptto automaticallyobtainanIP
addressfor themicrosensorwhenconnectedto a localnetwork. If aDHCPserver is notavailable,thenetwork
interfacemaybecon�guredmanually. Thefollowing sectionscontaindetailedinstructionsfor con�guring the
interfacethrougheithermechanism.

Oncethenetwork interfaceis con�gured,thePASTA microsensorcanbeaccessedvia ssh.For example,the
following commandallowsa useruser to login to amicrosensorwith IP address192.168.1.3:ssh
user @192.168.1.3. Theusername/password for thedefaultaccountareshown in Table3-1. Section3.2.1contains
informationonhow to determinetheIP addressof a microsensor.

3.2.1.DHCP Con®guration

By default, thePASTA microsensorwill seekto obtainanIP addressvia DHCP. In orderfor this to besuccessful,the
localnetwork musthaveaDHCPserver runningwith availableIP addresses.

Youmaydetermineif themicrosensorhasobtainedanIP addressby loggingin thoughtheserialconsole,(see
Section3.1), andtyping thecommandifcon�g . Theoutputwill look somethinglike Example3-2.

Example3-2.Sampleifcon�g Output

Ê eth0 Link encap:Ethernet HWaddr 00:C0:1B:05:51:94
Ë inet addr:192.168.1.3 Bcast:65.114.169.127 Mask:255.255.255.128
UP BROADCASTNOTRAILERS RUNNINGMULTICAST 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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Chapter3. Initial Login

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)

Ê This line showstheMAC addressfor theethernetadapter, (00:C0:1B:05:51:94in this case).

Ë This line indicatesthecurrentIP addressfor theethernetinterface,(192.168.1.3in this case).

Many DHCPserversarecon�guredto assigndynamicaddressesto eachsystem.Most DHCPserversmayalsobe
con�guredto assigna staticaddressesfor agivensystem.TheMAC addresslistedin the ifcon�g outputmaybeused
to con�gure theDHCPserver to assignastaticaddressto themicrosensor.

3.2.2.Manual Con®guration

Automaticnetwork con�gurationvia DHCPis therecommendedmeansof con�guring thenetwork interfaceof the
PASTA microsensor. However, if a DHCPserver is unavailable,thenetwork interfacemaybecon�guredmanually.
For manualcon�guration,thefollowing network settingsarerequired:IP address,netmask,gatewayaddress,domain
name,andDNS serveraddress(es).Thesesettingsmaybeappliedby editingtheappropriate�elds in the
/etc/pcmcia/network.opts �le. It maybenecessaryto removeandre-insertthenetwork cardin orderfor the
new settingsto takeeffect.
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Chapter 4. PackageManagement

ThePASTA microsensorsoftwaredistribution includesipkg, the"Itsy PackageManagementSystem".ipkg is a tool
designedto simplify thetasksof downloading,installing,con�guring, andremoving softwarepackages.

Thefollowing sectionscontainabrief introductionto severalcommontasksthatcanbeperformedusingipkg.

4.1.Con®guring ipkg

ipkg maybecon�guredto provideaccessto variouscollectionsof packages.The�le /etc/ipkg.conf containsa
list of URLs thatcorrespondto eachpackagecollection.

ThePASTA microsensorincludesa pre-con�gured/etc/ipkg.conf �le thatpointsto thePASTA software
distribution,sonomodi�cation of this �le will benecessaryfor of�cial PASTA softwareupdates.

Thedefaultcon�guration�le alsopointsto theFamiliar0.7packagecollectionhostedat handhelds.org.Familiar
containsmany packagesoriginally intendedfor arm-basedhandheldcomputersrunningLinux. Many of these
packageswill alsowork �ne on thePASTA microsensor, andcaneasilybeinstalledwith ipkg.

4.2.Listing Available Packages

Theipkg list commandlists thepackagenameanda shortdescriptionfor all packagesavailablein thepackage
collectionscon�guredin /etc/ipkg.conf . It is oftenconvenientto �lter theoutputof ipkg list usinggrep to look
for speci�c packages.For example:ipkg list | grepsshwill list all packagescontainingsshin their nameor
description.

4.3.Installing Packages

Theipkg install commandwill install anew packageontothecurrentsystem.Thepackagewill bedownloadedif
necessary. Also, additionalpackagesmaybeinstalled(or removed)if therequestedpackagedependsor con�icts
with otherpackages.This commandcanbeusedin threedifferentways:

ipkg install package-name

ipkg will downloadandinstall thelatestversionof a packagenamedpackage-name from oneof the
con�guredpackagecollections.

ipkg install URL

URLshouldbeaURL to aspeci�c .ipk or .debpackage.ipkg will downloadandinstall thespeci�edpackage.
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Chapter4. PackageManagement

ipkg install filename

filename shouldbethenameof a .ipk or .debpackagewithin thecurrent�lesystem. ipkg will install the
speci�edpackage.

4.4.Removing Packages

Thefollowing commandremovesaninstalledpackage:ipkg removepackage-name .

4.5.Upgrading Packages

Thecommandipkg upgradepackage-name will upgradea packageif thereis a newerversionof thepackagein
any of thecon�guredpackagecollections.If no package-name is given,thenipkg will upgradeall packagesfor
whicha newerversionis 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 releasesof thePASTA softwaredistributionaremadeavailable,acompletesystemupgradeis assimpleas
thefollowing commands:ipkg update; ipkg upgrade.
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Chapter 5. Software Development

Thischaptercontainssomeusefulreferencesonhow to developsoftwarefor thePASTA microsensor.

5.1.Cross-compilationToolchain

SincethePASTA microsensorrunsastandardLinux kernel,it is straightforwardto developsoftwarenatively ona
standardLinux hostPCandthentransfercompletedsoftwareto themicrosensor. Theonecomplicationis thatthe
PXA25xprocessorwithin themicrosensorhasa differentarchitecture(arm)thanthatof mosthostcomputers(x86).
Onefairly easyway to dealwith this is to usea cross-compiler, (acompilerthatexecutesona hostarchitecturebut
generatescodefor a differenttargetarchitecture).

ThePASTA webpageprovidesa cross-compilingtoolchainsuitablefor usinganx86-basedLinux hostto compile
softwarefor thearm-basedPASTA microsensor. Thetoolchaincanbeobtainedfrom thefollowing URL:
http://pasta.east.isi.edu/software/toolchain/.

At thetimeof this writing, themostcurrenttoolchainis availableas
http://pasta.east.isi.edu/software/toolchain/arm-linux-gcc-3.2.3-pre+binutils-2.13.1-030422.tgzbut newer toolchains
maybecomeavailablein thefuture.

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

Thefollowing stepsshouldbeusedto install thetoolchain.Samplecommandsaregiven,but they mayneedto be
modi�ed slightly for thelocal system.

1. Downloadthetar �le for thetoolchain:cd /tmp; wget
http://pasta.east.isi.edu/software/toolchain/arm-linux-gcc-3.2.3-pre+binutils-2.13.1-030422.tgz

2. Extractthetar �le to therootdirectory:tar -C / -xzf arm-linux-gcc-*.tgz. Thetoolchainwill expandinto
/usr/local/arm/ version .

3. Add thedirectorycontainingtheexecutables(/usr/local/arm/ version /bin ) to yourPATH. For example,
in abashshell:export PATH=$PATH:/usr/local/arm/3.2.3/bin

After thetoolchainis installedandits binariesareavailableon thecurrentPATH, usingthecross-compilingtoolchain
is aseasyasusingthestandardnative toolchain.Theonly differenceis thatthecommandnamesfor thetoolchain
programsshouldbepre�xedwith arm-linux- . For example,insteadof compilingwith gccandlinking with ld, one
wouldcompilewith arm-linux-gcc andlink with arm-linux-ld .

10



Chapter5. SoftwareDevelopment

5.2.File Transfer

Thesimplestway to transfer�les to thePASTA microsensoris throughthenetwork interfaceby meansof ssh. The
scpprogrammaybeusedonanexternalhostto transfer�les. Thesyntaxof this commandis: scp
local-filename user @host :remote-filename .

In apinch,theserialconnectionmayalsobeusedto transfer�les to themicrosensor. In orderto do this, �rst login
over theserialconsoleasdescribedin Section3.1. Then,initiatea �le transferin thehostterminalemulatorusingthe
ZMODEM protocol.Theterminalemulatorwill automaticallyinitiate the�le receivecommandson themicrosensor
andthe�le will betransferredto thecurrentdirectoryon themicrosensor.
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