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Clustering Algorithm
update



Requested Time = Scan Duration for Scan Intents OBSERVE_TARGET

“Raw” DataScan List from Actual Observation 
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Scan List from Actual Observation “Raw” Data

All Execution Blocks (EB) per proposal generate Science Target List
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• Assign clusters using 
Execution Block as template


• Use flat calibration overhead 
factor to estimate duration 

“Raw” Data

(Mock) 
ObservingStrategy

“Real” Data

Python Script to Generate 
Science Targets
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• Requested Time, Configuration, Frequency, Coordinate

• Partition Plan

Science Target List

Partition Plans
• Configuration Filter


• e.g., different VLA configurations cannot be clustered together

• Distance Filter


• e.g., clusters must be < 10 deg in size

• Frequency Filter


• No Filter Applied

• Hierarchical Filters (selected examples)


• Q- and Ka-band cannot cluster with any other band 
• Let  Ka- & K-band cluster if Ku-band isn’t requested 
• Let C- & S-band cluster if X-band isn’t requested 
• Let X- & C-band cluster 

• Temporal Filter (selected examples)

• Clusters must be < 3 hours (including Overhead)

• Maximize cluster (temporal) size - make clusters as close to 

maximum duration as possible within the constraints

• SetupTime accounts for < 5% of duration

• Minimum duration of a sub scan > 30 seconds 
• Prioritize sub scan durations of ~20 minutes, if applicable

• Sources cannot have RequestedTime > time the source is above 

the specified elevation

Selection of Partition Plan Considers

• How many Frequencies requested


• Composition of requested Frequencies


• Requested Time per Band


• How many Sources


• Is project a Mosaic

*Items in blue are examples and are NOT definitive. 
These examples showcase the flexibility of the 
algorithm and the breadth of customization possible.

Observing Strategy
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•No knowledge of how “Real” data is clustered


•Requested Time, Configuration, Frequency, 
Coordinate Information


•Partition Plan

Clustering Algorithm

Science Target List

“Model” Data
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“Real” Data

“Model” Data

Compare:


• Number of Clusters


• Number of  
Observation Specifications  
(or Execution Blocks) = 


• Clusters x Repeat Counts


• Total Duration


• Total Requested Time


• Duration of an  
Observation Specification
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How does the model cluster frequency 
compared to real proposal?

Does the model request the same 
Requested Time as the real proposal? 
(not total time!)

yes!

•The model favors < 3 bands


•The model does not put 4+ bands in one cluster


•But there are only a few instances of users 
putting 4+ bands in a single cluster
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“Model” Data

How much Total Time does the model predict compared to the raw Scan List?

•The model tends to predict more Time per proposal 
than the Raw Scan List (i.e., what actually ran on the 
antenna).
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“Raw” Data

“Model” Data



“Real” Data

“Model” Data
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How much Total Time does the model give to a proposal compared to the real 
proposal, when using the same Calibration overhead factor?

•The deviation from the line is due to the number 
of clusters associated with the proposal.
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How much Total Time does the model 
give to a proposal compared to the real 

proposal, when using the same 
Calibration overhead factor?

•The deviation from the line is due to the number 
of clusters associated with the proposal.
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How many EB* does the model predict 
compared to what the real proposal?

•The model produces more EB than the real proposal. 
This is likely due to restricting the total time to < 4.5 
hours for a cluster in the model.


•The model tends to produce more EB but shorter EB 
than a real proposal

*Execution Block = clusters x repeat counts
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Same plot
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How much Total Time does real proposal predict with the model’s 
Calibration overhead factor compared to the raw Scan List?

• The calibration overhead factor underestimates the total time at small requests and 
overestimates the total time needed at larger values. This behavior is expected.
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“Real” Data“Model” Data
Duration of an EB

“Raw” Data“Real” Data
Duration of an EB

•The model is restricted from making clusters > 
4.5 hours and prioritizes clusters ~ 3 hours.


•The real EB has a wide range of durations. Some 
of the larger EBs may have valid science 
motivations that the model cannot yet capture.

•The difference between these two populations is 
the Calibration Overhead Factor. 

*Execution Block = clusters x repeat counts
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Duration of an EB

•Break down of duration of EB by Configuration


•Model makes much shorter EBs in all cases than 
a user chose to do.

“Real” Data“Model” Data

*Execution Block = clusters x repeat counts5.26.22



Duration of an EB

•Break down of duration of EB by Configuration


•The difference in population is the Calibration 
Overhead Factor


•The Calibration Overhead Factor might 
underestimate the time needed for A-array

“Raw” Data“Real” Data

*Execution Block = clusters x repeat counts5.26.22


