ALMA Scheduling - It's Dynamic!

The ALMA Scheduling Subsystem has undergone substantial changes in the last couple of
years. As well as a significant re-factoring, we have now implemented the dynamic scheduling
framework and algorithm which will be used when the telescope begins full operations. This
same framework and algorithm will be used in both the day-to-day running of the online
observing software and as part of a simulation tool used by the time allocation committee. As
well as an overview of the subsystem, we outline the changes made, the current factors taken
Into account by the algorithm and future work to be undertaken.
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Introduction Hibernate and Spring Onggs
At the heart of the ALMA SCheduIing Subsystem IS To access the prOject database we use the repeat
its Dynamic Scheduling Algorithm, or DSA. The Hibernate object-relational mapping software to map set up array
function of this is to choose what to observe next. database tables to ja\/a classes and vice versa. It repeat _
This Is used In two modes — online, where the also supports programmatically constructed Criteria choose SB using DSA
observation selected is performed on the telescope Queries. =L mul at ) obseryat 1 on
itself, and offline, when we're simulating an unti| configuration change
observing semester to investigate its feasibility, To allow flexibility in the definition of the scheduling until the cows come home

factors, we use Spring. Each factor Is either a
Selector to choose viable SBs or a Scorer used to

evaluate SBs, and is represented as a Spring bean.

Selectors and Scorers Which selectors to use and how heavily to weight Online Structure
_ : them are defined in a simple XML document called
OpacnySeI_ector Selects _only SBs for WhICh we can the Scheduling Policy. e
see anything at all at their representative (ETL Harvester)
frequency;
- ALMA
MoonAvoidanceSelector Selects SBs not too g Archive
~
close to the moon; Scheduling
SunAvoidanceSelector Selects SBs not too close W(Osf\‘j\i/”gB[))B
to the sun; Dynamic Scheduling Algorithm
HourAngleSelector Selects only SBs within 4
hours of the meridian: 1.Construct a Criteria Query from the beans
SciScorer Considers the Scientific Priority assigned specified in the current Scheduling Policy SB Selector | put(SB)  SBQueue | getSB() | SB Executor
to the SB’s Project; z
HourAngleScorer Scores highly for SBs at or near 2.Use this query to select which SBs can be Calculate
the meridian; observed at the current time start(SB)
TsysScorer Scores highly for SBs which will have a SeA Ready Done
good Tsys compared to their theoretical best. 3.Invoke each Scorer bean specified in the current
Scheduling Policy on each selected SB éLMA|
N . : : : ontro
As an initial set this is obviously a little restricted. A _
L : . . . _ : _ : _ _ Interactive GUI
richer set of factors is being developed, including: 4.Using the weights in the Scheduling Policy,
degree of completion of the SB and the compute the overall score for each selected SB
ObservingProject, hourangle and U-V coverage,
calibration status, and dependencies between SBs. 5.Store the computed scores in the SWDB.
Dynamic, Passive Array001 1
Projects Mame: test; P. L: john; C5V2 true Filter Reset : Pending Executions Offl I n e
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Re Testa 40 0103 77784 C3v on . 1o CvReacy i [xop | o ; — repeat
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RETest6 |62 2010.3.77786.C5%_|john 1 1D C5vReady  |uidh/fX0/X... v 0 Set up tel eSCOpe Conf| gur at | ON
FE Test ¥ 7.5 20103 FFTET C5Y _?Dhr'l 1 1D CEWReady u?df,"j}{lilj}{... [ 0
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e LA 1 2 || S 9114 . -
: : _Eptit’f 1D : P. I .Tir.ne Executive Mame S_t;te _I.?'ruject Mote Stop 5B SI mJ at e O Ser Vat I On
Bt il LN 1 S 111/, . until configurati on change
Rank = Score PreviouPreviouEntity P. l. |[Executit Mame | State | C5Y? (Project| Mote RA Dec HA Al A7 |Min HAMax HA Mode Active . =
3| 2987 3[ 2 986luid/.. [john  |EA  |m2  |READY | [v] |uic/... 213, |00 | 0037 | 66.03 | 336, 0| 24|INTE... - unt | I Sl mJI at ed dat e > SerrESt er end
24| 2657 24| 2 28&(uid: /... |john EA, m=1 |EE&ADY ¥l oouid S 185 . |-06 . | 032:20 (3917|281, 0 24|IMTE. .. Set Policy
25| 2657 25| 2 28G(uid: /.. |john EA, mll |EE&ADY ¥l oouid S 185 . |-06 . | 032:20 (3917|281, 0 24|IMTE. ..
2B 2. BSE 26| 2 27Fauid: /.. |john EA, mz2 |EEADY ¥l oouid S 182 |-231. | 032:34 [ 41,15 | 257 0 24|IMTE. ..
291 2551 27| 2 187 uid: /... |john EA, s FEADY ¥l oouid S 175 |-340 | 0417 [ 33 49| 242 0 24|IMTE. ..
30[ 2.548] 28| 2.181uid/. [john  [EA  |[m8  [READY | [¥] |uid:/. . 18:0.. [-24.. [04:07 [33.91[255. . 0l 24|INTE... ST
31| 2.543]  zo| z.173uidy. [iohn  [EA  [m21 [READY | [¥] |uidi/. . 18:0... |-22:.. | 0407 [33.62|257.... 0 24|INTE... Destroy Array
24| 2. 494 24| 2. 084(uid:/. .. |john EA, e FEADY ¥l oouid S 174 |-32: . | 0430 (3034 | 245 0 24|IMTE. ..
A5 2.244 25 1827uid: /... |john EA, 3 FEADY ¥l oouid S 171 |-18:.. | 0452 [ 2240|258, 0 24|IMTE. ..
41 2.122 41 1.49%uid:/... |john EA, mlo |EEADY ¥l oouid S 16:5 . |-04: | 0514 [ 12 28| 270 0 24|IMTE. ..
999 -1 9949 . -1{uid: /... |john EA, 1 FEADY ¥l oouid S 15:1.. |02 |D&52 [-12 81| 266 . 0 24|IMTE. ..
999 -1 9949 . -1{uid: /... |john EA, 4 FEADY ¥l oouid S 053|220 | 1626 |26 86| 7&.03 0 24|IMTE. ..
999 -1 9949 . -1{uid: /... |john EA, E FEADY ¥l oouid S 134 | 28 | D829 [-42. 43| 268, . 0 24|IMTE. ..
999 -1 9949 . -1{uid: /... |john EA, ml FEADY ¥l oouid S 053|220 | 1626 |26 86| 7&.03 0 24|IMTE. ..
999, -1 549 -1 u@dfj... J:nhn EA ma2  |EEADY : u@dfj... 0553... —05.:... 16535 -17.059 103, 0 Z4IMTE. .. Completed Executions
39T -l 995 | -thia/- Jorn JEA mdo ReADY| Bl e/ | 12255 osdsl-a777l334] T2 zeinre.| |_Poles | EnwyiD |y | Tme | Becuve | Name | sute | wote
Wich fRE0 RS uid: f RO RS |john 230421025 |EA mz1
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Entity ID wid.: | [X0 /X5 [X2f || P PHORSEIVES 525041 633 23:51:41 669 The Atacama Large Millimeter/submillimeter Array (ALMA), an international
Status ID uid:| [X0/X5/¥32 Score and Rank _ astronomy facility, is a partnership of Europe, North America and East Asia in
CSV:  True Manual: False . _ument Treviows cooperation with the Republic of Chile. ALMA is funded in Europe by the
Status Hierarchy Overall 4 oo 5 cnsss European Organization for Astronomical Research in the Southern Hemisphere
s ObsUnitSet X28858038 C5VReady | | Seore | | 1 (ESO), in North America by the U.S. National Science Foundation (NSF) in
e ObsUnitSet X5516771 CSVReady _ ;"'”S”A”g*'e 222;"2 222;‘; _ cooperation with the National Research Council of Canada (NRC) and the
R = | ' R National Science Council of Taiwan (NSC) and in East Asia by the National
Institutes of Natural Sciences (NINS) of Japan in cooperation with the
: Academia Sinica (AS) in Taiwan. ALMA construction and operations are led on
The SChedUllng GUI behalf of Europe by ESO, on behalf of North America by the National Radio
Astronomy Observatory (NRAO), which is managed by Associated Universities,

Inc. (AUI) and on behalf of East Asia by the National Astronomical Observatory
of Japan(NAOJ). The Joint ALMA Observatory (JAO) provides the unified
leadership and management of the construction, commissioning and operation
of ALMA.
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