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The ChandraX-ray Obsenatory, launchedn July 1999,continuego provide unprecedenteligh enegy astroplysicaldiscoverieswith efPcieny andreliability. Fromtime to time, though,urgentoperationatleci-
sionsmustbe madeby engineersinstrumenteamsandscientistspftenon shortnoticeandatoddhours. Thereareseveralreal-time mostly Internet-basedataresourcesvailableto aidin thedecision-makinglis-
cussionsvhena crisisarises Chandra€5cienceOperationsTeam(SOT) hasbeenexperimentingwith emeging WirelessApplication Protocol(WAP) technologiego createyet anothempathway for dataRow. Our
WAP Internetpagerovide arytime, arywhereaccesso critical spacecrafinformationthroughcellularphonesr otherWAP-enabledievices.We currentlyoffer severaldynamicwebpagesncludingalive telem-
etry streamjnformationon the radiationervironment,the real-timecontactschedulethe week&observingscheduleand contactinformationfor key personnelThe protocolevenallows CGl or othersener-side
executablecode,whichis implementechereto facilitateusers@ueriesfor pastdatasets Thereare,of coursemary challengesn attemptingto presenuseful,meaningfulcontentona 5 X 12 charactescreerover
limited bandwidth in a ay that is usefriendly and benepcial. This paper will discuss oyregience with this deloping and promising memedium, design stragees, and future enhancements.

.|
OVERVIEW

The Chandi wirelessweb pageswere conceved and evolved to provide ready
accesgo the most relevant spacecrafinformation at the most critical, decision-
makingtimes. In its Prstincarnation,datawasrequestednd passedhroughtwo- B ( . . )
way pagers.Here we describeour next generationapproachof using Wireless CIEEEAD . Design Issues Resolutions
Application Protocol (WAP)-enableddevices and Wireless Markup Language <!DO?TYPE e il A A RHOS MDD YVML LU . . .
(WML) for amorecomprehensie andaccessibl@pplication At presenthe pages ‘http://www.wapforum.org/DTD/wml_1.1.xml"> 12 character screen width shortened mnemonic descriptions
arecustomizedor viewing on cell phonesThesesamedevicesarealsocapableof <:/le . it text=rue" 5li length
actingaspagershroughtext messagingndin factmostof theteamusesthe phone eral;gn_nvwclenr::x\‘/:on e ne screenleng
to its full, versatileconveniencefor voice, text, and browsing. E-mails are sent Chandra SOT Wireless<br/>
directly to the devicesby SOT monitoringsoftware,alertingto high radiationcon- Go to:<bi/>

ditions, andspacecrafor systemanomaliesAs with ary emeging technologythe <a href="snap.wml">Snapshot</a><br/> 1o color or font capability
Ielarnmtﬁcurve [Is_r?wbeslt.efephéu&w: ha/e_solved severaltechnicalanddesignissues e SOEl e

along the \ay. The or ome is

break long pages into multiple pages,
provide navigation links atop and
occasionally throughout long pages (ACE)

provide separate “color" pages
eg. Red flags page in Snapshot

http://cxc.harvard.edu/mta/WL/sot.wml <a href="text.cgi?file=rad_sum.ixt">Rad/Config/CRM</a><br/> devwcl?‘aum-cachingv no reload specify expiration time in wml header
<a href="Sts_dat/sts.wml">Obs Schedule</a><br/> capability
(. - . P ) <a href="Contacts/contacts.wml">Contacts</a><br/> . ) X
Key design drrers and principles: . wide variety of device types use web-based emulators for testing
<lcard> . J
| Mirror the most mission-critical of our myriad standard web pageg <fwml>
(see http://cxc.haard.edu/mta/sot.html).
. X . . X Sample WML code of SOT wireless home page.
| Use a simple, seerside approach for quick creation and mainte-
nance. The DSN comm schedule is presented
as a static page, updated every 10
. . tes. * ks th it t
| No need to recreate front-end, real-time telemetry decommutation 4> minutes. * marks fe current or nex
scheduled support for easy reference.

scheme.

| Add a module to back-end ofisting HTML-generating PERL code
to output a plain te log of telemetry alues.

| Run an underlying PERL (CGl) code tdract and format the user
requested data.

| Implement a CGl integice to handle OlwserO bittons which mak

Observation start times, OBSID,

data @ailable from the past three days. The weekly observing schedule \arget name, and instrumentigratings
is shown, with links for each day. configurations are given. Often
| Preserethecolor codingof the original pagesby displayingseparate used to assess the impact of stopping
pagedor eachcolor. Thatis, the OREDFlagsQink shavs all values science loads in cases of high
that are colored red indicating a limit violation or xpected state. radiation.
| Expand the site to includeAR pages of real-time spacecraft ephem- <_>
eris, conbguration, and radiationveéonment, real-time &E data Radiation information from
for additional radiation monitoring, DSN-support schedule and the ACE spacecraft is displayed.

observing schedules deeid from mission planning products, and|
contact information for & personnel.
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A perl interface calls up the A cgi-based browser is built-in "Color" indications are
The Chandra Snapshot W!‘?b page A requested data. Each subsystem to access the past three days' represented on separate
Is mapped to numerous wireless pages has its own page. worth of data. pages.
for easier browsing and scrolling. |
I e )
\ FUTURE DEVELOPMENTS
Expires: Mon, 01 Jan 1980 05:00:00 GMT Force reload on each invocation. Wireless Internet technology will continue to adwance. More
Date: Mon, 01 Jan 1980 06:00:00 GMT (r\)ﬂtggtrv(\i”e;\g.ces will default to cached page bandwidth, larger displays,and greatergraphicalcapability will
Content-Type: text/vnd.wap.wml bemadecommerciallyavailableincrementally This will allow us
<?xml version='1.0'?> to offer more Chandie systemsand scientibcdataquickly and
<IDOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1/EN' WML header/card identification corveniently via wireless deéces.
*http:/Iwww.wapforum.org/DTD/wml_1.1.xml">
<wml> <card id='index> <p> _ A few of our short and long term visions:
UTC 2002:282:20:31:23 (Oct 9) <br/>
OBT 2002:282:20:30:58 <br/> .
OBT  150582658.60 <bri> | Make more tat-only pages accessible.
CTUVCDU 6530254 <br/> ONLVCDU 6530240 <br/> .
OBC siw NRML <br/> OBC Errs 0 <br/> Data Section | Explore adding some simple graphical representa-
FMT2_EPS <br/> Note <i> tag to mark "stale” tions (ACE data, for instance) in the near future.
SSCPESTEINORNIR]><br/> and <u> tag to mark "yellow"
OBSID 61005 <br/> conditions, although most devices X .
SCS 128 ACT <l;,,> can not yet display such characters. | Expandedyraphicalservicesaswe corvertour mary
4 N\ SCS 129 ACT <brf> monitoring and trending plots for wireless access|
REFERENCES <u>SCS 130 INAC </u><br/> ‘ - .
S.J. Wik et al, OChandra Monitoringrands, and ﬁcfé%;::fs;’;;im ! Enhanced user 'm.‘;'a‘(’;y f‘l’r Seam:".‘g af”d ¢
Respons®, ADASS XII, Poster 6.10. p requesting speciPc datalues and timeframes for
CmdRejA 64 <br/> <br/> _ trending and analysis.
'snap.cgi?dat=Snap_dat/sccdm.0">Earliest</a><br/>
Emulator courtesy of wwgelon.net . . X
'snap.cgi?dat=Snap_dat/sccdm.1486">Previous</a><br/> S | d . i £
. X snap.cgi?dat=Snap_dat/sccdm.1488">Next</a><br/> Archive browser links/information upply pro ucts apprpprlate to a wi d |9Fy o) )
www.wap.com is currently being reltt, but was a e - s (wi devices. Compatibility and translation issues will
useful site when this projectw started. Current i: 1487 of 1577<br/> Goto it be investigated to implement our wireless web on
<input type=text' name="indx' value="1487" size='4' format="*N'/> upgraded cell phones, BB and other déces.
We acknevledge \aluable user feedback andgoreports. <a href="snap.cgi? P $(indx)">GO</a><br/> <br/>
. . <a href="snap.wml">Index</a><br/>
This work is supported by théhande X-ray Cente <a href="snap.cgi?dat=Snap_dat/snap_curr">Current</a><br/> Thewirelesswebhasprovento be avaluableresourcefor Chan-
and MSA contract MS8-39073. <a href="http://cxc.harvard.edu/mta/WL/sot.wml">SOT Home</a><br/> SOT Wireless links and WML endtags dra Operations and will continue tealve and pand.
<br/>(Snap_dat/sccdm 1487)<br/>
\_ _J <Ip></card> </wml>
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