
Continuous VLBI Scheduling: The CONT14 Example

Dirk Behrend

E-mail: dirk.behrend@nasa.gov

NVI, Inc., Greenbelt, MD, USA

22nd Meeting of the EVGA

Introduction

CONT14 Station Checks

General CONT14 Scheduling Features

Using sked in Batch Mode 

The actual schedulefiles for CONT14 were createdby

runningskedin batchmodewith thenecessaryparameters

being input from a text file at the shell level. Using

interactive mode would have been too error prone and

tedious. The main focus was on retainingand continuing

the cablewrap informationacrossboundaries. The sched-

uling procedurecanbesummarizedasfollows:

1. Prepareaóseedôschedulefile with thepropersetupfor

thestationsandobservingmode(e.g., recordingmode,

targetSNRs)

2. Using the seed schedule file, create one complete

schedulefor all 15UT days:

Åuseódowntimeôcommandto keepthe last 3 min of

eachUT day free of observations(exceptthe final

CONTday)

Åschedulescansin hourly blocks for the predefined

subnetsand immediately tagalong the non-subnet

stations(i.e., Intensivestations,stationsperforming

stationchecks)

3. Savethe15-dayschedulefile

4. Cut the15-dayschedulefile into 15singleUT days:

Åloadthe15-dayschedulefile

Åremovethe scansprior to and after the individual

day boundariesfor eachindividual day usingskedôs

ódeleteôcommand

Åsave the individual schedulefiles, write schedule

summaryandcablewrapinformationfiles

5. Checkif thenumberof scansareidenticalbetweenthe

15-day schedule and the 15 individual days; take

correctiveactionif necessary

6. Check the cable wrap setting at day boundariesto

uncoveranyproblemsandrectify.

The number of sked commandsused in the input file

amountedto 1445. A full schedulingrun (without manual

controlat theend)tookabout20min to execute.
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The Continuous VLBI Campaign 2014 (CONT14) was

observedin thetime periodMay 6ī20, 2014on anobserv-

ing network of 17 stations(at 16 sites). One of the main

goalsof the campaignwas to collect VLBI observations

over a time period of 15 days without interruptions. In

orderto achievethis observationalcontinuitysomeaspects

of the standard,session-wise schedulingprocedurehad to

be modified. These modifications are describedin the

following.

TraditionallyIVS observinghasbeenorganizedin sessions

of 24-hour length(e.g., R1, T2, EURO,CRF,RDV, R4) or

1-hour length (Intensives). In order to optimize the ship-

menttime from thestationsto thecorrelator,theobserving

week for 24-hour sessionsstartson Monday@ 17:00 UT

andendson Friday @ 18:30 UT. The additional1.5 hours

at the end comesinto being, becauseafter each24-hour

sessionthereis a breakof 0.5 hoursto allow for schedule

changesat the stations. The Intensive sessionseither

overlapthe 24-hour sessions(Int1), areobservedover the

weekend(Int2), or run prior to the start of the 24-hour

observingsessions(Int3).ñOverlappingIntensivesòhavea

cushion of 15 min at each end to allow the Intensive

stationsto makethenecessaryschedulechanges.

Session -wise Scheduling

The schedules for the individual sessions are thus

completely independentof each other: no information

needsto be carried over from one scheduleto the next.

This alsoallows different OperationsCentersto write the

observingschedulesfor their supportedsessionswithout

additionalinformation.

For CONT14 thestationchecktimeswereorganizedin the

usual staggeredfashion, so that they were scheduled

duringregularworking hoursandnevercoinciding(except

for Intensivestations). This ensuredthat at anygiven time

more than ten stationswere availablefor observing. For

the casethat a station could return to regular observing

beforethe endof the stationchecktime slot, eachstation

wastaggedalongfor their checkperiod.

TheIntensivestations(Bd, Kk, Ts,Wz, andZc) had2-hour

slots (blue). They first ran their respective Intensive

sessions(Int1, Int2, or Ru-U) and then performedtheir

checks. All otherstationshad1-hourchecktimes(black).

ÅUT-dayobserving: daysrunningfrom 0 UT to 24UT

ÅcontinuousVLBI : 15 consecutivedays with 3 minutes

betweendaysfor schedulechanges

Åstationchecktimes: 1-hour and2-hour slotsin staggered

fashionfor days2 through14

Ådatarate: 512Mbps(sameasCONT11)

For schedulingcontinuousVLBI observationsusing indi-

vidual schedulefiles for subsequentobservingdays, it is

essentialto maintain information about the antennastate

across (day) boundaries. In particular, the cable wrap

informationneedsto becarriedforward. Theskedprogram

was alteredto retain the cable wrap setting for a longer

time period(in an earlierversionit forgot aboutthe cable

wrapafterabout10 min). An informationexchangeamong

OperationsCentersmaybeachallenge.

In order to facilitate a change of schedules,a 3-min

change-over time was needed. This may also be the case

for VGOSscheduling; butprobablyreducedto <1 min.

Earlier CONT Scheduling

In earlier CONT campaigns(e.g., CONT05) the same

principleswereappliedto writing the schedules: eachday

wastreatedindependentlyandtherewasa gapof 0.5 hours

betweendays to allow for schedulechangesand station

checks. However, the observationalgaps betweendays

resultedin unrealisticswings in the sub-daily EOP time

seriesderivedfrom theCONTdata.

Hence, starting with CONT08, staggeredstation check

times were introduced. The daily station checks (e.g.,

pointing) were decoupledfrom the changeof schedules

and were instead introduced at convenient and well-

coordinatedtimes for the stations (i.e., different daily

checktimes for eachstation). In this way, it waspossible

to avoid longer observationalgaps. The time for changes

betweenscheduleswasreducedto aminimumof 3 min.

The processof filling in observationsinto the staggered

station check time slots has evolved from CONT08 to

CONT14. In theearlygoing,theslot waskeptobservation-

free using skedôsódowntimeôcommandand then at the

very end was filled by making use of the ótagalongô

command. The disadvantagesof this procedurewere that

thecable-wrap informationwasnot carriedforwardacross

the ñdowntimegapsòand that the tagalong procedure

resultedin possibleconflicting cablewrap settingsat the

end of the check time slot requiring manual editing at

times. In CONT14, the schedulingwas done in hourly

steps using subnetsand tagalong, always retaining the

cablewrapinformation.

Conclusions


