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PrefaceThisdocumentdescribestheNightviewpackage,anapplicationforcontrolofaCCDastronomicalcameraalongwithatelescopemount.MotivationOuruniversitywasboughtaCCDcameraafewyearsbefore.TheCCDacquiringsoftwarewasenclosedwithcamerakidbutonlyforWindowsorDOSnotforlinux.So,wewasneededalinuxsoftwareforcontrolofthiscameratotakeafullyadvantageofthisveryexpensiveinstrument.ThedevelopingofthissoftwareleadedmetoacompletelydifferentviewtouseandcontrolofCCDcamera(orsomeotherinstrument)withamoderncomputer.Theoperationandarchitectureisaquiteun-similarthanyouknowfromWindowsversionsofsimilarsoftware(ccdoopsetc.).Iwascreatedaop-erationalschematousecamerainafullynetworkenvironmentaccordingtothestandardUnixphilosophy.Thispackagehassomeadvantageswithrespecttoothersprograms.Itimplementsanautomaticacquiringofmulti-colourimageseriesorco-workingwithtelescopesmount.MyfirstexperimentswiththeSBIGlibraryleadedmetosbig_exposure,sbig_filterandsbig_temperatureshellroutinesandtoaGUIfront-endccdsnaper.Theccdsnaperwasadirectpre-releaseoftheGTKnightview.Thearchitectureofthisutilitiesdon’tsupportssharingofresourcesoranynetworkenvironment.It’sneedsetsuidbitonGTK+fronted.This(non-secure)featureisnotmoresupportedinGTK+from1.2version.Allofthisleadedmytocompletelyrewritingoftheseutilities.Iwasdevelopedccdsnaperatfirstquarterof2001.TheswitchingtoanewphilosophywasduringsummerandanewNightviewpackagewasintroducedatautumnof2001.ThedevelopingofNightviewwascoordinatedwithdevelopingofxmove(ThesoftwarefortelescopecontrolonMonteBooObservatory(http://www.physics.muni.cz/mb/)).Thearchitectureofthenightviewischangedsincetheversion0.3.x(February2002).Now,theserverismoresecureandmoresimplertoinstallation(thesudoorsuidareno-morerequired).vi



Chapter1.IntroductionWhatisaNightview?ThenightviewisasetofasmallsimpleutilitiestoacontrolCCDcameraunderUnix(linuxisimple-mentedyet).ItisusefulforanastronomertostudyoftheskybytheobservationwithaCCDcameraequipment.TheNightviewpackageislow,middleandhighlevelpackagetooperatewithCCDcamera.Itusesamulti-layerserver-clientframework,thereforetheclientsdon’tdependsonspecifichardware,onlyonstandardbehaviouroftheseinstruments(likeacquireofimage,selectfilterandsoon).TheserverdependstoaspecificHWoveritsspecificlibrary,whichoperateoncommunicationwithCCDcamera.OnlySBIGcameraoperationisimplementedyet.Briefhistory2000,Winter:LinuxinstalledatMonteBoo2001,Spring:firstexperimentswithccdsnaperGUI2001,July:startofdaemon-clientframework,renamedtonightview2001,August:startoftestbasicfunctionalityofnightview2001,October:testingcompleted,debianized2001,November15?,nightviewpublishedonfreshmeat2002,January:0.2.xbranchfrozen,starton0.3.x2002,spring:rewroteanetworkengine,telescopesupport2002,June:extensivetesting2002,autumn:packaged,testingfinished2004,summer:mountdriverdeveloping2004,autumnt:xmoveinpython,rewritedfromscratchFeedbackAnyfeedbackiswelcome.Please,sendanysuggestions,notesandbugsto<hroch@physics.muni.cz>(mailto:hroch@physics.muni.cz).WARRANTYWITHOUTANYWARRANTY.IFYOUWILLDESTROYANYEQUIPMENTUSINGBYNIGHTVIEWPACKAGEITISYOUPROBLEM.Becareful,buttheNightviewisarelativesecure.1



Chapter1.IntroductionWelcomedeveloperAnewdevelopersarewelcome.ThereisdriverforafewkindsoftheSBIG’scameras,universaldriverfortelescopecontrol,butdriversforothersinstrumentsmissingyet.TheCookBookcamera,Meadetelescopemount(LXxxx)arelookingforownersandprogrammers.Pleasecontactme,ifyouhave(orplanwrite)anyanotherdriver.2



Chapter2.TheNightviewdescriptionThenightviewpackageisaserver-clientapplication.Thismeansthat,inprinciple,minimallytwopro-gramsmustrun:Theserverprogramoncomputerwithcameraconnectedandsomeclientprogram.Werecommendsusedifferentcomputersforitsduetoincreaseefficiencyduringdown-loadingimageoverparallelport.Bothserverandclientcanrunonthesamemachine,ofcourse.OurconfigurationonMonteBooisanoldP90computerasserverand(de)Celeron433asaplatformforclient.BothruntheDebian(http://www.debian.org).Theserverdon’tneedmassivehardwaresupport.Itrunonlyserverandafewoperationalsystemutilities.Ibelievethat386with8Megsofmemoryand50MdiscwillbeOK,butIrecommendsatleast486withrespecttothehigherspeedsofimagedownloadingoverparallelport.ThemorethanP90,16Mmemoryand100Mdiscisun-warrantedluxuryanditdon’toperatefasterbecauselimitedbytheparallelportandnetspeed.Theserverneedn’textensiveuseofdiscspace.Onlytheclientssavesimages.Theserver-clientframeworkisequippedtouseinTCP/IPenvironment.Thantheutilitywillbeworkforexampleoverintranetwithethernet,serialorradiolink.TheMonteBoocameraoperatesononeethernetsegmentoftheMasarykUniversity,sotheourcameraisdirectlyconnectedtoInternet.Note,thatserverpartnotneedssomeexpensivelibrariesexceptlibsbig,cfitsioandstandardsystemlibraries.Thenightviewpackagecontainstwokindsofclients:GUIforGTK+andshellutilities.TheGTK+front-endisusableforinteractivecontroloftheCCD.It’susefulforfocusing,temperatureregulationortele-scopepointing.Theshellclientaredevelopedfornon-interactivecontrolofCCD.TheyarecontainsallfunctionsoftheGUIpackageandallfunctionsoftheCCDcamera.Withthisutilitiesthecameraiscontroledoveraextremelyslowcommunicationlines(telephone)andforthebatchprocessing.Thereisashellfront-end-night_control-foracquiringofimageserieswitharbitrarycombinationoftheexposuretimeoutsandfilters.Inprinciple,thereisnoproblemforimplementationofclientsonotherplatformsorinotherslanguagesorenvironments.So,thewindowsuserscanconnecttoserverwithfullytransparencyasthelinuxclientsforexample.Moreover,Isupposethattheimplementationoftheon-linehttpserverwithfullcontrolofthecamerawillbedevelopedinthenearfuture.3



Chapter2.TheNightviewdescriptionCCDTELESCOPESERVERsbigcontrolcomumunicatorHTTP  SERVERcgiSERVERcommunicatorcontrolCOMMUNICATION LAYERlocalremote SHELL  UTILITYnight_control,....GTKnightviewWeb, Jabva, Win  clientsXMOVESHELL UTILITYtelescopeCLIENT  SIDESERVER SIDEinternetSimpleblockschemaofnightviewpackage.4



Chapter3.InstalationHardwarerequirements386processoratleast(P90recomended).About10MBofdiskspace.4MB(8MBrecomended)ofRAMforserverorcommandlineclientsand16MB(64MBrecomended)ofRAMforgraphicsclients.SoftwarerequirementsThekernelversion2.2.xorbetterforserverpart(linuxonly).Otherpartwillworkundereverymodernunix.ThepackageisdevelopedunderDebianlinuxdistribution(glib2.2.5,gcc2.95.x,..).DownloadingThenightviewpackagehasanicehomepage(http://www.physics.muni.cz/mb/nightview/).Distribu-tionsiteisonintegral’sftp(ftp://integral.sci.muni.cz/pub/nightview/).TheCVSserver(notanonymousaccess)hasawebinterface(http://integral.sci.muni.cz/cgi-bin/viewcvs.cgi/nightview/)andtheeverydaymidnightshots(ftp://integral.sci.muni.cz/pub/nightview/)(inthenightview_YYYY_MM_DD.tar.gzfile).Bugscanbesenddirectlytomeviae-mailoritcanbemanagedoverNightviewbugdatabase(http://integral.sci.muni.cz/cgi-bin/gnatsweb.cgi).LibraryrequirementTheNightviewisarelativelightweightapplication.Itneedn’ttheKDEortheGNOMEdesktops,butitneedsomelibraries.Note.Please,checkthisintegral’sftp(ftp://integral.sci.muni.cz/pub/nightview/)beforebuilding.TheNightviewmaybecompiledhere.Ifyouaredebianuser,pleaseuseadditionalaptsource.Addthelinetoyour(worksforstableandunstablebranches)/etc/apt/sources.list:debftp://integral.sci.muni.cz/debianwoodymain.sbiglibraryThisisabasiclow-levellibraryfortheSBIGcamerasbySteveAshe.YouneeddownloaditfromSteve’sftp(ftp://ftp.dimensional.com/users/ashe/).Please,readcarefullydocenclosedinthesearchive.Manuallyinstallitasroot:#tarzxfsbig-linux-x.x.tgz#x.xisversion#cdsbig-linux-x.x/5



Chapter3.Instalation#cpsbig.a/usr/local/lib/libsbig.a#cpsbig.so/usr/local/lib/libsig.so.x.x#rewriteversionx.x#cpsbig.h/usr/local/include/#cd/usr/local/lib#ln-slibsbig.so.x.xlibsbig.so.x#ln-slibsbig.so.x.xlibsbig.soNow,thelibsbigispreparedforuseonyoursystem.Please,besure,thatdirectory/usr/local/libisinyourpathtosearchofdynamicslibraries.Thecommand/sbin/ldconfig-p|grep/usr/local/libmustgiveanoutput.Ifnot(usually!),youmustaddthispathtoldcache:#editor/etc/ld.so.config#addline/usr/local/lib#ldconfig-vIfanyapplicationgiveserrorlibsbig.so.x.xnotfoundinpath...,pleasecheckthissetting.Note.I’mpreparingthedebpackageforautomaticinstallation.Pleaseconsultactualstateonmyintegral’s(ftp://integral.sci.muni.cz/pub/)Iwaspreparedadebianpackagetoinstallthislibrarybydpkg,butthisisainstaller,youstillneedsapackage’s"source".Unfortunately,thisinstallatoriswrongonrpmsystems(asRedHeat,MindrakeorSuse)becausetherpminfrastructuredon’tsupportstherunningofbackgrounddown-loadingforexample.Theftpcontainsalsoafullversionofrpmpackages.Idon’tsurethatthisisabsolutelycorrect.Secondnote.Theoriginalnamesofthislibraryaresbig.h,sbig.aandsbig.so.Theunix"well-behaved"requirestheprefixlibforaneverylibrary,soIwasrenamedtheoriginalname.cFITSIOcFITSIO(http://heasarc.gsfc.nasa.gov/docs/software/fitsio/fitsio.html)isaportablelibraryforI/OonanastronomicalimageformatFITS.Clientsandserverusesthisformattosaveexposure,soyouneedit.Ihighlyrecommenduseofthedeborrpm(?)package,whichexistsatnow.GTK,GDK,GDKpixbuflibrariesIpreferGTKgraphicslibrariestomydevelopment.IknowthatQt,Mottif,Athenaisbetter:-),butIpreferGTK.Sorry,ifyouareusesothers.TheGTKwithGDKsupportandGDKpixbufsupportarearelativesmalllibrariesandifyouareusesgimp,thanyouhavethem.Ifnot,theywillbeprobablyinyourdistributionaspackages.Torunofthexmoveutility,thegtk-perlextensiontoGTKisrequired.Gtkandtheircomponentsareapartofyourlinuxdistribution.Ifnot,checktheGtkhomepage(http://www.gtk.org/)fordownloadandinstalationinstructions.Thenightviewinversion0.3.xwasdevelopedundergtk1.2(1.3)library.Therefore,thesourcesareincom-patiblewithanewversion2.x.Theincompatibilityisverydeeper.Itmeans,thereisnowaytocompilegtk1.2(+gdkpixbuf)andgtk2.xwithtogetherwithonesource.Thedevelopersofthegtkwillbesupport1.2versioninfuture.Theconclusion:youwillneedgtk1.2forrunofthegtknightview(anddevelopmentversionofoneforcompiling).Don’tworry,bothversionsworksnicelyononesystem.6



Chapter3.InstalationIdon’tsupposerewritingofthegraphicalinterfacetogtk2.xbecauseitisreallysloweranditisn’tequippedtorunonsmallworkstations.cURLlibraryThislibraryisusedbytheclientstothecommunicationoverhttpchannelsoyouneedit.cURLisdown-loadablefromcURL(http://curl.haxx.se)butyourdistributionfilescontainsprobablyits.7



Chapter4.CompilationIfyouhaveallabovelibrariesinstalled,youcancompileNightview:i@hell:~$cdnightviewi@hell:~$make[-i]Simplyrunmake.Theconfigurephaseisnotimplementedyet,butitisprobablynotneedbecauselibsbigisstrictlydependonPChardwarestyle.Now,youarewaitingforbinaries...Theparameter-itellsmaketoignoreerrorsduetomissingutilitiesorlibraries.Useitwithcaution.ProblemsWhenthesimilarmessageappearsinbeginofinstallation:..cc-O-D_REENTRANT-I../include-L.-fPIC-cccdsbig.cccdsbig.c:29:sbig.h:Nosuchfileordirectory...thismeansthatyoudon’tinstalledthesbig.hheaderfileinsomesystem-wideincludedirectory(doyouinstalledthesbiglibrary?).Thereispossibilityuseofthearbitrarydirectoryforthisfile.SettheshellvariableINC_SBIGtothisdirectory.Forexample:i@hell:~/nightview$INC_SBIG=/home/my/sbig-linux-2.4makeButthisisonlyinstallationhelp,youstillneedtheinstalllibrariestorunthedaemon.8



Chapter5.InstallationTheinstallationisneedduetosimplesearchingsharedlibraries(.so)bythebinaries.Ifyougetamessageslikethis:night_power:errorwhileloadingsharedlibraries:libccdnet.so.0:cannotopensharedobjectfile:NosuchfileordirectoryYourbinariesarehungryforinstallation.AlternativelyyoucanusesettingoftheenvironmentvariableLD_LIBRARY_PATH(describedinProgram-Library-HOWTO).BinariesinstallationInstallationisnormallydonebytyping(I’mnotsure..)#makeinstallDESTDIR=/usr/localItwillbeinstallpackagesunder/usr/localdirectory(tobinandlib).Tocorrectrunoftheutilities,thepresenceofthe/usr/local/bindirectoryinyourPATHenvironmentvariableand/usr/local/libinldconfigfileissupposed.Thebinarypackages(rpmanddebformat)createsbinariesinsystemwidedirectories.BinarydistributionIhaveprepackageddebianpackagesforcurrentstabledistribution.TherpmpackagesforRedHatlinux(madeunderdebian).Theremaybyproblemwithversionofrpmundervariousdistributions(Susehas2.x,Mandrake?).DocumentationThedocumentationisanimportantpartofthepackage.ItwaswrittenintheDocBookXML.So,youneedinstalledaxmlpre-processor,jadeandjadetexforps/html,pdfjadetexforpdfandxsltprocforhtmlversionofthedocument.Alternatively,youcanuseMozillaorOperatoviewthisdocumentdirectlyasasimplystructuredxml.Please,ignoreerrorsduetomissingjade,jadetex,pdfjadetex,xsltprocorDocBookduringcompilation(theswitch-icanbeuseful).TheNightviewwillbecorrectlyworkwithoutanydocumentation.Youcantunesomeparametersfordocumentation.ThevariableJADEHTMLindoc/Makefilecontrolthehtmlgenerationbyjade(setto1)orXSLpreprocesor(setto0).Tryanduseniceralternativeforyou.Please,setadditionalvariables(XSLandDSSSLstylesheets)toyoursystemdependendvalues,ifyouhaveanotherofsystemdirectoriesthanIhave.ThefulldocumentationisalsoavailablefromNightviewhomepage.I’veaproblemswithgeneratingofmathematicalformulaesfromXMLdocument.Thedocdirectoryconatinshackfolderwith"smallhack"forits.It’sthemodifiedversionofthedbtexmath(http://ricardo.ecn.wfu.edu/~cottrell/dbtexmath/).I’mcallingforabettersolutionofXMLwizards.9



Chapter6.ConfigurationnightviewdThemainnightviewserveristhenightviewd.Irecommendsstartthisserverataboottimefromanyrc.dfile.Manysystemshavedirectory/etc/init.d/or/etc/rc.d/wherethestartscriptsappears.Thedebianuserscanusetheprepackagedstartscript.Ifyoucanstartnightviewdatboottime,editsomestartscript(/etc/init.d/localforexample)andputthislinetothefile:/usr/sbin/nightviewdCommandlineparametersfornightviewd:-device0x378(default)|0x3bc|0x278lp0|lp1|lp2...IOaddressoftheparallelport-filter1x-filter2x...filter5xdefinefilterspecificationupto5filters-siteSiteName-longitudeLongitudeofthesite-latitudeLatitudeofthesite-altitudeAltitudeofthesite-telescopeTelescopedesignationAllaboveparametersarespecifiedinthe/etc/nightview.conffile.It’sgeneratedbynightview-confscript.Thisfileisreadfirsttime.Thecommandlineparametersreplacestheconfigfilevalues.Note.Thenightviewdisnotawell-matureddaemonfornow.Itcancrasheverytime.Ihighlyrecommends(ifyouhaveauserswithoutrootaccess)usesomefromutilitiestodaemonmonitoringandrestartitduringobservation.Thedaemoncreatefile(socket)/tmp/.night_shock.Thenightviewpackagecontainsascriptnightview-conftocreatetheconfigurationfileforthenightviewserver.Thedebianinstallationpackageswillbecreatedautomatically,butyoucanrunitbythehand.Thegeneratedfilehasdefaultsusedbythedaemonwhennoconfigureandnocommandoptionsappears.Thecreatedfile/etc/nightviewd.conffollows:#ConfigfileforNightviewdaemon,serverpart.###---------------------------------------------------------------------------#HWaddressportspecification##Selectonefromthis:##portdeviceaddress#1/dev/lp00x378(default)#2/dev/lp10x3bc#3/dev/lp20x278DeviceHWaddress=0x37810



Chapter6.Configuration##----------------------------------------------------------------------------#---------------------------------------------------------------------------#Debugoptions##Selectlevel:##levelmeans#0nodebuginformations,onlystatuscodes#1printerrorstostandarderror#2-5from2to5increaseprintofdebuginformations##Use0fornormaloperation,increasewhenyouhaveaproblem.DeviceHWdebuglevel=0##---------------------------------------------------------------------------#Siteoptions##Specifyyoursitecoordinates.Thisvalueswillbeusedwithoutany#changesinheaderofthecreatedFITSfile.##NameofsiteSite="MonteBoo"#longitude(+east,-west)indegreesLongitude=16.58395#latitude(+north,-south)indegreesLatitude=49.204128#altitude(+oversea,-undersea)inmetersAltitude=304.0#telescopeTelescope="0.62m,1:1.44refl."##--------------------------------------------------------------------------#Filtersdefinition##Specifystring(s)foryourfilter(s)##positionincarousel=filterFilter1="B"Filter2="V"Filter3="R"Filter4="I"Filter5="clear"11



Chapter6.Configuration##--------------------------------------------------------------------------#Thereisapossibilitytochangeaddressoftheconnectedparallelport.TheswitchDeviceHWaddress=0x378forafirstport(default)orDeviceHWaddress=0x3bcforasecondportinthe/etc/nightview.conffile.Thisfileprovidetherun-timedebuglevelconfigurationalso.Runnightview-confscripttocreateit.Seethesefileformoredescription.Generally,Ifyouhavethecameraconnectedtothefirstparallelport,theHWaddresswillbecorrect,eg.nochangesareneedforfirsttests.Thenewcomputershavetwoparallelportsonboard,butextremelyrarelyarebothconnectedtohardwareconnectorsonacase.Theotherparametersareusedforfinetuning.Thedebugoptionisforhackersonly(seedescriptionofdebugoptioninsbiglibrary).Thesiteparametersidentifyyourobservationstation.Thevaluesarenodirectlyusedbythenightviewpackage.They’recopiedtotheFITSheaderwithoutanychange.Thefilteroptionsdefinesyourfilters.Thevaluesareanystringsenclosedtotheapostrophes(").Thenight_filter-listcommandwillbeprintthisdefinitioninclientsprograms.Therunningkernelneedstocontaintheparallelportsupport.Modulesarepreferred.Setthesevariables:CONFIG_PARPORT=mCONFIG_PARPORT_PC=mCONFIG_PARPORT_PC_CML1=m(thisfunctiondidn’tfullytested)Theserverhaschangedloggingfacilityfromthe0.3.0version.Thesyslogisusednow.Anycriticalevents(serverlaunch,clientconnect,errors)willbeincludedinsyslogfile.Allotherslistfromdaemonaredebugmessagestostderr.TheyareenablesthedefinetheDEBUGmacroinccd.h.Thisloggingwillbedisabledperdefaultinfuture(instableversion).Tip.Ifyouhaveaserver’scomputeronthenetIrecommendsusentpdateandntpdtosynchronisetimewithsometimeserver.Includetoyour/etc/crontabthisline:58****rootntpdate-u999.999.999.999>&/dev/null&&hwclock--systohcThentpdatewillbesynchroniseyourcomputeronceperhourwiththespecifiedtimeserver.ThelistoftimeserverscanbefoundatpagePublicNTPTimeServers(http://www.eecis.udel.edu/~mills/ntp/servers.html).Nightviewservercansaveinformationabouttelescope’spositiontoheaderofFITSfile.Itusestelescopeutilitytothis(seemountserverdescription).Thenightviewserverlunchthecommandtelescopeget-ra-dec"togetthepositionandsupposeastheoutputtworealnumbers.Ifthecommandisnotfound,outputisnotinfashionoftwonumbersoranothererrorisappearedthanthepositionalinformationisnotincludedintheFITSheader.Thismeansthatyoucansupplysome’telescope’utilitytogetinfoasyouneed.Ifnightviewdserverrunonanothermachinethantelescopedserver(andtelescopeutilityrequire-hostoption)thanuseMOUNT_HOSTenvironmentvariabletospecifytheaddressofthehostrunningtelescopedserver.12



Chapter6.ConfigurationhttpserverThenightviewneedsahttpserverwithCGIsupporttorunoverInternet(forlocalclientsonlyisnotrequired).YoucanuseanyhttpserverbutIstronglyrecommendsasmallandafastserverlikethttpdthttpdbyJefPoskanzer(http://www.acme.com/software/thttpd/)orboa.boabyL.DoolittleandJ.Nelson(http://www.boa.org)Useitinstandalonemode(runasownprocessnotlunchedfromtheinetd,moreoverbothboaorthttpddon’tsupporttheinetd,butwnwnbyJ.Franks(http://hopf.math.nwu.edu/)forexamplesupportsit)forashorterresponse.Thescriptsnightview-thttpdandnightview-boarunsthehttpserverassystemuser.Theyarelocatedat/ysr/sbindirectoryandcanbeusedasstart-upscripts.Checkitsandmodifytofityourpurposes.If,weusethethttpdserver.Thereisascriptcanbeusedforalunchthisserverinachrootenvironmentintmpdirectory,wheretheservercreatealogfileandsometemporaryfiles.#mkdir/tmp/thttpd#ln-s/usr/bin/nightview.cgi/tmp/thttpd#thttpd-d/tmp/thttpd-p7666-r-c*.cgi-l/tmp/thttpd/thttpd.logThethttpdserverlistenon7666port(youcanuse80also,buttheanothernon-nightviewhttpservercanrunonthisport,ifyoucanuse#80use-host"name:80"optionforclients).Theallnetworktrafficonthisserverwillbeloggedtothethttp.logfile.Totestingoftheserveruseusualwebbrowser.Copythenightview.htmlfiletothe/tmp/thttpddirectoryandlookat:lynxhttp://localhost:7666/nightview.htmlafteralittlebitoftimeappearsthepage:Thisisasimpletesterfornightviewwebinterface.Ifyoudon’tknowhowuseit,type"login"tosomeentry.TELESCOPE:________________________________________CAMERA:________________________________________Click...Type"login"andtheserversendyouasomemessage.MylynxrunsthemozillawhenIsendtheloginmessagetotheserverduetosendingXMLback.TestingofinstallationThebasictestisanoutputfromps.Itmustshowthenightviewd:debian:~/nightview/shell$psaxwwu|grepnightviewUSERPID%CPU%MEMVSZRSSTTYSTATSTARTTIMECOMMAND...root6640.00.72856920pts/1S19:050:08./nightviewdf17740.00.41556540pts/2S23:530:00grepnightview...13



Chapter6.ConfigurationOk.Nightviewserverruns.Thanwecanrunthenightview-testscript.Itwasdevelopedtothesimpletestsofbasicfunctionalityofthenightviewdaemonandclients.Switchcameraonandrunit.Typetorunit:i@hell:~$/usr/bin/nightview-testThecompletelocalenvironment(serverandclientsrunonthesamecomputer)willbetested.Thehttpservercanbedownduringthistest.Ifyourcameraworkslocally,youcantryconnectoverinternet.Use-hostoptionincommandline.14



Chapter7.UserguidetoNightviewTheGTKandshellinterfaceforthenightviewpackageareimplementedyet.Anybodycanaddotherclients.ShellclientsTherearea’night_exposure’,’night_temperature’,’night_filter’,’night_power’and’night_control’shellutilitiestocontrolexposure,temperature,filterandbatchuseofaCCDcamera.Thenight_controlisonlyawrapperofthissetofutilitiestogetserieofastronomicalimageswithdifferentexposuretimesandfilters.Allofutilitieshavestandardbehaviour.Theyaredrivenbythecommandlineparameters.Itcanbeusefulforscriptsorsinglecommandfromshell.Thecommonoptionsofallcommandsareaninternetaddressoftheserver.Runitswithoutparameterstogetshortdescriptionofitsoptions.Thecommonoptions-hostisdefaultedtofile:///tmp/.night_shock,itsetthecommunicationsockettoaCCDcamera.night_exposureNight_exposuremakeaonesnaphotwithspecifiedparameters.Itisinvokedwithnight_exposure-makeoneexposureonthecameranon-iterativelyUsage:night_exposure[-ttime][-sshutteron|off][-b1|2|3][-ooutput]options:-texposuretimeinseconds-sshutterstate,on-open,off-closefordarkframe-rselectregionbyformat:(x1,y1,x2,y2),default:fullarea-bbinning,1-1x1,2-2x2,3-3x3,default:3-cselectchip,I-imaging(default),T-tracking-onameofanoutputfile,defaulttonightview.fits-nameobject’sname-obsnameobserver’sname-commentsomeadditionaldescriptionenclosedin’apostrophes’-zcompressoutputfile-hostaddress:portinternetaddressserver,default:localconnectUseCtrl-Ctointerrupttheexposureordownloadinprogress.SettingofenvironmentvariableNIGHTVIEW_HOSTisequivalentto-hostoption.where-ttimeisexposuretimeinseconds(realnumber).-ooutputgivesnameoftheoutputfile(default:nightview.fits).Thebinningcanbe-b1,2,3meaning1x1(fullresolution),2x2(halfresolution)and3x3(everypixelofimageiscompositionof9chip’spixels).Thisswitchdon’tchangetheareaforreadout.Thereadoutareacanbechangedwith-roption.The-sswitchcontroltheshutter(usefulfordarkframes).Youcanspecifyanobjectnameforusein’OBJECT’keywordoftheFITSfileheader(defaultedtonokeywordwillused).Theswitches-obsname,-commentarealsousefulforfillingtheFITSheader.Theoption-zcompressoutputimage,sooutputimageissavedtonightview.fits.gzbydefault.UseCtrl-Ctointerrupttheexposureordownloadinprogress.Thereadoutareaisselectedbyfourintegernumbersenclosedinbraces.Thecoordinatesstartsatleftbottomcorneraccordingtothestandardmathematicalconvention(eg.nostupidcomputergraphicscon-15



Chapter7.UserguidetoNightviewventionisused).The(1,1,100,100)selectsaleftbottompartofimage.Don’tforgetuseofapostrophes,yourshellmindsbracesdifferentlythanyou.Theswitch-r(region)isusefulforafasterdownloadingbutonlyofpartofanimage.Forexample,itcanbeusedforacquiringoftheserieoftheexposureswithafinetimeresolution(usefulformeasuringofperiodicerrorofmountorobservationofeclipses?).Theoptionsafter-oand-namerequiresastring.Ifyouuseamultiwordnameoranexoticcharacter(please,supposethatallothera-z,A-Zand0-9areanexoticforyourshell)enclosethisstringtoapostro-pheslikethis:’F10/5.5aperture5inches’.The-oparametersspecifytheprefixofanoutputname.Theresultantshapeisprefix+number+character,wherenumberdesignatetheorderinseriesandlastcharacterisselectedfilter.Forexample,the10thimageoverRfilteroftheobject(withprefixcluster)willbecluster10R.fits.Theshapeoftheoutputnamecanbechangedwith-oooption.Thecharactersandsooncanbearbitraryexcept:theintegerformatmustprecedethecharacterandbothmustbepresented.Notefornon-Cprogrammers.Theformat"%d"willbeprintintegerswithoutleadingzeros.Thefor-mat"%02d"willbeprintintegerswithtwodecimalplaces:01,02,03,04..09,10,11..99.Analogicallyfor"%03d"andsoon.Theformat"%s"willbeprintanystring.night_filterNighfiltercontrolsacolourwheel.It’sdevelopedtosetofselectedfilterandlistofpossiblefilters.Itisinvokedwithnight_filter-selectfilterorprintcurrentUsage:night_filter[-ffilter][-list]options-fsetfilter,onefromlist,maybe:U,B,V,R,I-listlistdefinedfilters-hostaddress:portinternetaddressserver,default:localconnectSettingofenvironmentvariableNIGHTVIEW_HOSTisequivalentto-hostoption.Thebasicactionislistthepossiblefilterswith-listoption.Thanyoucanselectanyfilterfromthissetbytheuse-foption.Thecurrentfilterwillbeshowwithinfooption.Thelistisgeneratedbynightviewserversothesuperusercandefinethenamesoffiltersintheserver’sconfigurefile.Seeabove.night_powerNighpowercontrolsabasicfunctionofcamera.Itswitchup,downofthepowerandprintbasicinfo.Itisinvokedwithnight_power-controlthepowerofcameraUsage:night_power{on|off|info}[-hostaddress]options:onswitchoncamera,failedifcammeranotconnectedoffswitchoffcamerainfoprintshortinfoaboutcamera-hostaddress:portinternetaddressserver,default:localconnect16



Chapter7.UserguidetoNightviewSettingofenvironmentvariableNIGHTVIEW_HOSTisequivalentto-hostoption.Withoutparametersprintshelp.The’on’connecttoacameraandswitchiton.The’off’optionswitchofthecameratodown.The’info’optionprintsabasiccamerainfo(firmwaredescription,numberofpixels,pixel’ssizesandsoon)ifcameraison.night_temperatureNight_temparaturecontrolstemperatureregulationonacamera.Itispossibletosetofthecheckpointandprintthecurrentvalueoftemperature(s)andcoolingpower.Itisinvokedwithnight_temperatute-controlsthecameratemperatureUsage:night_temperature[get|set][-ttemperature][-off][-hostaddress]optionsget:-tprintccdcurrenttemperatureindegreesofCelsius-taprintaircurrenttemperatureindegreesofCelsius-rprintcurrentcoolingpower(relatively,inpercents)-fprintcurrentstatusoffan,onoroffwithoutswitchesprintallavailablecoolinginformationset:-ttemperaturesetcoolertemperatureonvalue-offsettemperatureregulationoff-hostaddress:portinternetaddressserver,localconnectisdefaultSettingofenvironmentvariableNIGHTVIEW_HOSTisequivalentto-hostoption.Thebasicmodesofthiscommandareaninformational’get’(printoftemperatureofccdandambient,fanstatusandcoolingpower)and’set’(settheccdtemperaturetospecifiedtemperatureorsetofftemperatureregulation).Note,itisadvisedtoturnoffregulation,butleavethefanonforaminuteorsopriortoshuttingdownthecamera.night_controlNight_controlisequipedtomakeofseriesofimagesItisinvokedwithnight_control-non-interactivesnapshotingwithCCDcameraUsage:night_control[options]exptime1,filter1[exptime2,filter2]...-oooutputfilenamemask,default”-ooutputprefixname,default’image’-nnumberofexposures,default=1-ddarkinterval,default:0nodarks-wwaitforspecifiedNo.ofseconds,integer,default:0-bbinning,default=3-nameobject’sname-rselectregionbyformat:(x1,y1,x2,y2),default:fullarea-cselectchip,I-imaging(default),T-tracking-vviewexposedimagewithgtknightview-ttest,onlyprintcommands,usefulforbackgroundprocessing-hostaddress:portinternetaddressserver,default:localconnect17



Chapter7.UserguidetoNightview-obsnameobserver’sname-commentsomeadditionaldescriptionenclosedin’apostrophes’-zcompressoutputfile-hprinthelpSettingofenvironmentvariableNIGHTVIEW_HOSTisequivalentto-hostoption.Listofpossiblefilters:’B’’V’’R’’I’’clear’whereoptionsare:-oooutputfilenamemask,default’image%d%s.fits’-ooutputprefixname,default’image’-nnumberofexposures,default=1-ddarkinterval,default:0nodarks-bbinning,default=3-nameobject’sname-rselectregionbyformat:(x1,y1,x2,y2),default:fullarea-cselectchip,I-imaging(default),T-tracking-vviewexposedimagewithgtknightview-ttest,onlyprintcommands,usefulforbackgroundprocessing-hostaddress:portinternetaddressserver,default:localconnect-obsnameobserver’sname-commentsomeadditionaldescriptionenclosedin’apostrophes’-zcompressoutputfile-hprinthelpThenight_controlisfollowsthetwicesofvaluesforanexposuredurationandfilterforgrabtheserieofexposures.Atleast,onetwiceisrequired,butamoretheonetwicecanbeused.Thefullsetofexposure,filtercombinationswillbeusedinonecontrolloop.Allswitchesaresimilartonight_exposureutility.The-r,-c,-z,-name,-obsname,-commenthasthesamemeaningasinnight_exposureutility.Option-oocorrespondto-oforthenight_exposure.Thevalidparametersare-n,-d,-v,-t.The-nrepresentsnumberofexposuresinseries,thescriptwillbemakedarkframeafterspecifiednumberofimagesandsubtractitsfromascientificimageswith-doption.Itstartsbeforefirstimage.The-vparametersinvokegtknightviewforshowacurrentimage.Theparametersandbehaviouronbaseitscanbetestedwith-tparameter.Example1:Theastronomerwants100exposuresofPRDel,each15secondinVfilter,lowresolution:night_control-n100-name’PRDel’-o’prdel%03d%s.fits’15,VExample2:Theastronomerswonts100exposuresofPRDel,each15secondsonVfilter,low-resolution,automaticallyshowimageafterdownload,every20thexposuredark:night_control-v-n100-d20-name’PRDel’-o’prdel%03d%s.fits’15,VExample3:Theastronomerswants100exposuresofPRDel,each15secondsinVand10secondsinRfilter,low-resolution,every20thexposuredark:night_control-n100-d20-name’PRDel’-o’prdel%03d%s.fits’15,V10,R18



Chapter7.UserguidetoNightviewTechnicalnote1.Thenight_controlsearchallbinariesinstandardsystemdirectoriesbydefault.Ifyouneedaruntheyfromsomenon-standardplace,addyourbindirectorytothesystemvariablePATH.Especially,thebinariesnight_darkandnight_keylistarerequiredfornight_control’scorrectrun.EnvironmentalvariablesAllshellutilities(night_*)getsinformationfromenvironmentalvariables.Thecommandlineoptionsreplacestheenvironmentalsettingingeneral.NIGHTVIEW_HOSTvariablesetsthe’host’optioncommonlyforallshellutilities.Ifvariableisunsetthisvariableisdefaultedtofile:///tmp/.night_shock(localconnection).Example.ThecommandexportNIGHTVIEW_HOST="http://my.camera.net"willsetthehostwithcameraconectedtohttp://my.camera.net.GUIinterfaceTheGUIinterfaceisnamed’gtknightview’.YoucancontrolaCCDcamerawithitandviewsomeFITSfiles.Theinterfaceisintuitive.Itcanbeinvokedwith:gtknightview[-h|--help][-iimage][-]Theusercanaskforhelp(-hoption).Theusercanspecifyanimagetoview.ThenamesofFITSimageswillreadfromstandardinputwith"-"specifiedoncommandline.Inthiscase,thenightviewwillbeclosedafterendofinputfile.Thisismodeforbatchprocessing.Thenightviewwillworktogetherwithnight_control.19



Chapter7.UserguidetoNightviewMainwindowandcontrolpanelofnightview.Thebasicdescriptionisincluded.ThegtknightviewisdesignedtoaniterativeoperationwithCCDinstrument,notforhugeseriesofyourCCDimages.Please,usethenight_controlutilityforthispurposes.Idon’tplanintegrationanyseries-likefeaturetothegtknightview’smenu.It’spossiblethatanothergraphicsutilitywillbewrittenasafrontendtonight_control.Thedarkimagesubtractionbehaviourmaybeslightlyconfusing.Thedarkimageisn’tmakeautomati-cally.Thesubtractmenuitemisclickableonlyaftermanuallygrabbeddarkimage.Please,checkthatyouuseadarkimagewiththesameexposureandcameratemperature.Read-onlyflagonoutputimagesInprinciple,everyimagefromtheCCDastronomicalcameraisunique.Norepeatingofheaven’smys-teriesispossible.Therefore,theutilitiesofnightviewpackagecreateseverysavedimageasread-onlybydefault.(Technicallytheunmaskmodeissetto444onUnixsystems.)Thereisnoswitchforoverwritingofthisfeatureexceptpatchingandre-compilationofsources.Ifyoucanrewriteordeleteyourdata(NOTRECOMMENDED),usechmodcommandforthispurpose.Iwasaddedthisfeatureafterunfortunatelyremovingallofmyimagesofthe1998WT24asteroid,BLLacobservationsandtimeseriesofSAXxxxx+xxx.Please,becareful.20



Chapter8.MountoftelescopeThenightviewpackagealsoprovidetheserverforcontroloftelescope’smount.TheshellaGTK+clientareincluded.Theyarecontrolthetelescopemotions,clockandadomeslitposition.Mount’sserverTheserverisasimplervariantofthenightviewserver.Itlistenonsocket,itknowsasetofcommands.Theserverisamulti-threaded(morethanonecontroltrackionerunbinary).Afirstthreadcommunicateswithclients,asecondcontrolsatimers,startmount’senginesandupdatestimespecificvariables(Juliandate,azimuthofthetelescope..orspinthedomeisitisneed)andathirdperiodicallysavesthecoordinatestofile(formorerobustbehaviourwhensomethingcrashed).Theobservationsiteparametersshareswithnightviewpackage.Theserverisarelativecleverbutitisn’ttheoracle.Itusesallcoordinatesindegreesbutitdon’tknownothingaboutyoursteepermotors.Therefore,theusershouldprovideafewalow-levelutilities(describedindetailbelow)todoit.ConfigfileThemountconfigfileissharedwithnightviewdaemon.It’smeansItreadofthefile/etc/nightview.conf.Onlythoseitemsareusedbythetelescoped:Longitude=16.58395Latitude=49.204128Thegeographicalcoordinatesofyoursiteindegreesmustbeprovided.Thelongitudeiscodedaspositiveoneastandnegativetowestwithrespecttozero’smeridian(egGreenwich).Thelatitudeisinobviousmanner.Thisvaluesareusedtocomputationofhorizontalcoordinates,Juliantimeetc.soenterthemostprecisevaluesyouknows.InvokingoptionsBothlatitudeandlongitudeparameterscanbyindependentlysetoncommandlineduringinvokingofthedaemon.Theoptionsare:-latitudeand-longitude.Seethisexample:telescoped-latitude49.204128-longitude16.58395Thecommandlineswitchesoverridestheconfigfilesetting.Fordetailsseetheconfigfiledescription.Note.Ifcommandlineswitchesarenotspecifiedandconfigfileisnotfound,thedefaults(Longitude=16.58395,Latitude=49.204128)areused.Theyareunusableforyou,Isuppose.Note2.Anypartofthispackagewasn’ttestedonawildwestoraheatsouthobservatories.Becareful.21



Chapter8.MountoftelescopeSpecificationofthemountdriversTheserverisindependentonyourhardwaresolutionofthemount.Thisindependencerequiresasitespecificsolution.Thissolutionisbuildonafewlow-levelsubroutinesdirectlyusedtocommunicationwithmountengine.Agoodexampleisamountwithaxesdrivenbysteepermotors.Thesteepermotorhave100stepsperrevolution(forexample),yourgearsprovides1:3600ratiosothelow-levelsubroutinesmayknowthatyouhavea100stepsperdegree.Moreover,thisdriversmayprovidecommunicationoversomeinterface(hardwaredependentagain).Thenightviewpackagedefinessixgeneralcommandstocontrolofthetelescope.Thetelescope_rekl,telescope_dekl,telescope_clockandtelescope_stopcontrolsthetelescope.Thetelescope_domeinitandtelescope_domecontrolsthedome.Thetabledescribeusage:Table8-1.Low-levelcommandsusedbytelescopedcommandoptionstelescope_rekldifference[deg]velocity[deg/dec]telescope_dekldifference[deg]velocity[deg/dec]telescope_clock0|1telescope_stoptelescope_domeinit0|1telescope_domedifference[deg]velocity[deg/dec]Thetelescope_reklcommandchangetheRightAscensionofthetelescopeaboutvaluedifference.Ifactualvalueofthetelescopeisα0andthedifference∆αthanthetelescopeismovedto:Equation8-1.α=α0+∆αThedifferenceareindegrees,positiveandnegativevalues.Secondparameterisvelocityofmovingindegreespersecond.Thecommandshouldimmediatelyprintthenumberofsecondsneedstomovingasafloatnumber.Ifanyerrorisoccurredthezeroisprintedandreturnvalueshouldbysettonon-zero.Thetelescope_deklcommandchangetheDeclinationofthetelescopeaboutvaluedifference.Ifactualvalueofthetelescopeisδ0andthedifference∆δthanthetelescopeismovedto:Equation8-2.δ=δ0+∆δThedifferenceareindegrees,positiveandnegativevalues.Secondparameterisvelocityofmovingindegreespersecond.Thecommandshouldimmediatelyprintthenumberofsecondsneedstomovingasafloatnumber.Ifanyerrorisoccurredthezeroisprintedandreturnvalueshouldbysettonon-zero.Thetelescope_clockcommandswitchontheclockofthemountwhenparameter1(oranypositivenon-zerovalue)issupplied.Ifthezero(ornegativeornothing)isspecified,theclockisstopped.Thefloat-numberformatcanbeused.Thecommandshouldimmediatelyprintthenumberone(1)(maybya22



Chapter8.Mountoftelescopefloatnumber)whenstartedandnumberzero(0)(maybyafloatnumber)whenstoppedtheclocks.Ifanyerrorisoccurredthezeroisprintedandreturnvalueshouldbysettonon-zero.Thetelescope_stopcommandimmediatelystopallmoving(clockincluded)motors.It’snormallynotusedandisinvokedwhenunconditionalinterruptfromuserisoccurred.Thecommandlineargumentsarenon-relevantandprintthe0(fail)or1(success).Thetelescope_domeinitcommandinitialisethedome(openthedoors,spintothetelescopepositionforexample)the1whenparameter1(oranypositivenon-zerovalue)issupplied.Ifthezero(ornegativeornothing)isspecified,thedomeisuninitialised(doorsareclosed,powerisdown).Thefloat-numberformatcanbeused.Thecommandshouldimmediatelyprintthenumberone(1)(maybyafloatnumber)whendomeisinitialandnumberzero(0)(maybyafloatnumber)whenuninitialisedthedome.Ifanyerrorisoccurredthezeroisprintedandreturnvalueshouldbysettonon-zero.Thetelescope_domecommandchangetheazimuthofthedome’sslitaboutvaluedifference.IfactualvalueoftheslitisA0andthedifference∆Athanthedomeisspinaroundangle:Equation8-3.A=A0+∆AThedifferenceareindegrees,positiveandnegativevalues.Secondparameterisvelocityofmovingindegreespersecond.Thecommandshouldimmediatelyprintthenumberofsecondsneedstomovingasafloatnumber.Ifanyerrorisoccurredthezeroisprintedandreturnvalueshouldbysettonon-zero.Warning.Tocorrectbehaviourofthetelescopedserveralllisteddriversareneed.Otherwise,theserverwillbefloodyoursyslogwithwarningsandcontrolutilitieswillprintconfusingmessages.Ifanyfunctionisnotsupportedbyyourhardware(likedome)useadummyscript.Forexample,telescope_dummyonmycomputeris:#!/bin/sh##dummytelescopeecho-1exit0withcorporatelinks.Mount’sclientsTheshellandGTK+clientsareprovidedbythenightviewpackage.TheshellclientisnamedtelescopeandGTK+clientisxmove.telescopeThemainutilitytocontrolofthetelescopeistelescope.It’scommandlinedriven.Noanyconfigfilesaresupposed.Telescopeprovidesettingorgettingmanyimportantcharacteristicsofthedome,telescope23



Chapter8.Mountoftelescopeordate.TransparentlyaddssupportforthelocalorInternetconnection.Theon-linehelpisprovidedwithinvokingitwithoutparameters:Telescopemountpositioncontrol0.0.0Use:telescope[set|get][options,values]get:(specifynothing,oneormoreoption)-raprintRightAscensionindegrees-decprintDeclinationindegrees-aprintAzimuth(180deg=north)-zprintAltitude-haprintHourAngle-jdprintJuliandate-statusprintstatusofmovingtelescopeset:(everyoptionneedsadditionalparameter(s))-cooRADecsettheEquatorialcoordinatesindegrees-calRADeccalibratethecoordinates(degrees)+raaddvaluetoRightAscensionindegrees+decaddvaluetoDeclinationindegrees-vrasetvelocityofRightAscensionindegreespersecond-vdecsetvelocityofDeclinationindegreespersecondsstopstopmovine(anydirection)-constartclock-machine-coffstopclock-machine-cparkparktelescope-hostaddress:portInternetaddressofserver,"localhost:7666"-qdon’tprintthetelescopestatusduringsettingoftelescopeTwomainmodesaresupported.Thegetmodeforgettingallorspecifiedcharacteristicsandsetmodetosetandcalibratevalues.Thekeysetorgetshouldbeusedtoidentifymode.Theadditionalparameterscanfollow.StatusoftelescopeThegetoptionsswitchtogetmode.Thanusercanspecifyone,moreornothingoptionandrequiredvalueswillbeprint.Theformatoftheoutputlistislistofitems,eachname=valuewherenameisaname(canincludespaces)ofthecharacteristicsandvalueasafloatnumber.Ifanyparameterfromset(jd,ra,dec...)followstheparameterasprintedwithoutleadingnameandaequalsign.Onlyfloatisprinted.Whenyouspecifythegetoptiononthecommandlinewithoutothersparametersallofcharacteristicswillbeprinted:debian:~/nightview/mount$telescopegetRightAscension=0.000Declination=0.000Azimuth=156.238Altitude=-37.52324



Chapter8.MountoftelescopeHourangle=17.363Dome=111.693Juliandate=2452372.3623Sidericaltime=10.000Theone(ormore)parameterscanbeadded:debian:~/nightview/mount$telescopeget-jd2452372.364CalibrationofcoordinatesThesettingofvariouscoordinatesismoreexciting.Thecoordinatesarecalibratedbyusingthe-cal(abbre-viationofcalibrate)optionsfollowsbytwofloatnumbersmeaningthecurrentcoordinates.Thiscommandprint1onsuccessand0infailureandreturncodeisset.Forexample,youcanteredtelescopetosomebrightstarbyhandandyouneedtelltoserverwhenthecoordinatesofthisstararethecurrent.Thisoptionswillbefrequentlyusedatstartofobservation.debian:~/nightview/mount$telescopeset-cal10101SettingoftelescopeWhenthecoordinateswerecalibrated,wecanpointthetelescopetosomeinterestingobjectwith-coooption(abbreviationofcoordinate)followedbythetwofloatnumbersasrequiredcoordinatesagain.Thiscommandprint1onsuccessand0infailureandreturncodeisset.Themotorswillbeswitchedonandtelescopewillbemoving.Theutilityprintstextpseudo-progressbarswhentelescopeismoving,withswitch-qthisbehaviourisoff-edandthisroutineexitsimmediately.debian:~/nightview/mount$telescopeset-coo11111Themovingvelocityinbothaxesshouldbeseparatelysetbeforeanymovingisexecutedwithparameters-vra(velocityRA)and-vdec(velocitydec)followedbyfloatnumbers.Thisvelocityisdirectlypassedtolow-levelsubroutinesalreadydescribed.Thisparametersshouldbeusedtogetherwith-coooption.Whenvelocityisn’tspecifiedissetto1degreespersecond.debian:~/nightview/mount$telescopeset-vra1-vdec-coo1111Therelativedifferencecanbespecifiedtoo.Thenuseswitches+raand+dec(+meanadditiontocurrentcoordinates).Thedifferencesindegreeswillbeaddtocurrentcoordinates.Themovingvelocitycanbespecified,otherwiseissetto1degpersecond.Theutilityprintstextpseudo-progressbarswhentelescopeismoving,withswitch-qthisbehaviourisoff-edandthisroutineexitsimmediately.25



Chapter8.MountoftelescopeEmergencystopThemoveoftelescopecanbeinterruptedwiththeoptionstopatanytime.Thecommandcanbeusefulwhentheanyfailureisappear.Thecoordinateofthetelescopeareundefinedafterthiscommandsothenewcalibrationisrequired.Practicaly,thepositionofthetelescopewillclosetocoordinatesreportedbythedaemonbecause,themountservercontinuouslysaveacurrentpositionwithasmalltimegrid.debian:~/nightview/mount$telescopesetstopClockTheswitch-cfollowedvaluefromaset(on,off,park)controlstheclock.Theoptiononswitchuptheclock,offstopstheclockandparkmovetelescopetoparkposition(azimuth0,height90).Thiscommandprint1onsuccessand0infailureandreturncodeisset.debian:~/nightview/mount$telescopeset-condebian:~/nightview/mount$telescopeset-coffThisutilityconnectthelocalsocketwhentheoption-hostisnotused.Ifyoucanconnecttoaremoteserverthanyoushouldusethe-hostoptionfollowedbytheInternetaddressoftheserver.EnvironmentalvariablesThetelescopeutilitygetsinformationfromenvironmentalvariables.Thecommandlineoptionsreplacestheenvironmentalsettingingeneral.MOUNT_HOSTvariablesetsthe’host’optioncommonlyforallshellutilities.Ifvariableisunsetthisvariableisdefaultedtofile:///tmp/.mount_shock(localconnection).Example.ThecommandexportMOUNT_HOST="http://my.telescope.net"willsetthehostwithcameraconectedtohttp://my.telescope.net.xmoveXmoveisagraphicalfrontendtothetelescopeutility.Itrequiresnooptions.Itisinvokedbygtknightview[-h|--help][-iimage][-]26



Chapter8.MountoftelescopeMainwindowandcontrolpanelofxmove.Thebasicdescriptionisincluded.27



Chapter9.FAQ1.HardwarespecificquestionsQ:DooperatesnightviewwithST6oroldercamerasconnectedoveraserialport?A:No.Thelow-levellibsbiglibrarydon’tsupportsthisfeature.28



Chapter10.ToDoTest,test,test...I’mplaningonlyfixingofbugsatnearfuture.Testclientsideonnon-Linuxsystems.Testthetrackingchip.CorrectmyEnglish.Thereisastrongneedforwebinterface.TheJava,PHP,flashprogramersanddesignersarewelcome.ThereispossibilitytouseofJ.Soldan’skerneldriverforSBIGcameras.Thisisaniceidea.Thefirststepisdone.(Earlyaftergtk2.0issue)Iseemsthegtk2.0isn’tcompatiblewithgtk1.2.Theuseanothertoolkit(wxWin)ispossible.29



Chapter11.BugsTheserverandclientsdon’tsupportsauthentification.Anybodycanconnectyourcamerawhentheserverisrunning.Please,runasimplefirewallonmachinewithcameraconnected.30



Chapter12.ChangelogTheversionsupto0.2.3snapshotsoriginalnightviewarchitecturewithserverlisteningonnetworksocket.Theversion0.3andafterimplementsasecuremodelwithcommunicationoverhttpprotocol.Itimple-mentsmorenewfeaturesandreleasetelescopedriverutilities.Thedetailedchangelogcanbefoundfromintegral’sCVSserverviawebinterface.(http://integral.sci.muni.cz/cgi-bin/viewcvs.cgi/nightview/)31
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