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Who Am I

Gregg Thayer

CMB-S4: 1.08 DAQ and Controls CAM

● Over 25 years of experience designing and implementing 
DAQ and Controls systems (19 years at SLAC)

Most recently:
● LSST Camera DAQ Lead
● LSST Camera DAQ Deputy CAM

Further Back:
● RCE Platform (Generic DAQ Platform)
● GLAST/Fermi Gamma-Ray Space Telescope
● CLEO III

Slide 2

Portrait Photo
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● Team
● Since the 2021 CDR
● Responses to Recommendations
● WBS system scope
● System design maturity
● Requirements and Interfaces
● Schedule
● Cost profile slides
● Basis of estimates
● Risks
● Safety (table of hazards)
● Quality assurance plans
● Next steps towards CD-1
● Summary

Outline
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Work Breakdown Structure



WBS 1.08 DAQ Conceptual Design Review - July 24, 2023 Slide 5

Experienced DAQ Team, Efficient Use Of Funds
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● Reviews
○ November 2021 Director’s Review

● WBS
○ Finalized the WBS organization
○ All L2 and L3 positions filled

● Requirements
○ Requirements reorganized
○ Verification methods specified

● Interfaces
○ All Project level ICDs revised and ready or nearly ready for configuration control

● Schedule
○ Regenerated from the bottom up
○ Handoffs to other L2s rationalized

● Risks
○ Cost and Schedule Impact has been estimated
○ Some risks retired or deprecated

● Funding
○ Initially focused on DAQ Bolometer Prototype to support Readout development
○ FY23 includes support for Lab Support
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Since the 2021 CDR
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● RT-134 Staffing  
○ Justify that a group size of 7 FTE is adequate for the CMB-S4 DAQ project. Address how conflicts with 

current projects, e.g. SO, can be avoided.
○ DAQ has completed its first iteration of a bottom up schedule which, when resource loaded and reviewed, 

will provide this justification. This is happening in preparation for the Fall 2023 Director’s Review
● RT-135 Staffing

○ Develop a detailed plan and timeline describing how you intend to hire or train qualified DAQ personnel.
○ As part of the resource loading and leveling process, we will address the need to plan for staffing levels

● RT-136 Trade Study Presentation 
○ (see Laura’s slides)

● RT-137 Budget
○ Complete the initial budget for this WBS.
○ This is on track for completion prior to the Fall 2023 Directors Review

● RT-138 Project Management (Funding)
○ Fund the DAQ project at sufficient levels to avoid delays in project completion.
○ L1 is aware of the crucial role played by DAQ and Controls in the early stages of the project, particularly 

DAQ to work with Readout development and Lab Support to leverage expertise in other L2s to work on 
OCS integration. DAQ has been funded since FY22, and DAQ and Lab Support have identified funding 
for FY23/FY24.

● RT-139 QA
○ Develop details and examples to clearly demonstrate that QA is sufficiently integrated into the design.
○ Lab Support will be developing automated testing as part of the build/release system. We will investigate 

the possibility of using Continuous Integration methods to implement this.
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Review Recommendations From 2021 CDR
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● Provide control framework of observatory, 
including telescope drive systems, readout 
boards, and other on-telescope hardware

● Acquire and aggregate high-speed data from 
detectors (400 Hz per detector, ~ 10 Gbit/s 
total) and hand off to data management

● Acquisition of housekeeping and other 
low-rate data streams into specified format

● Browser-based live and historical monitoring 
of ‘housekeeping’ data and metadata 

● Hierarchical, non-safety alarms system 
based on housekeeping data

● Provide observatory-wide timing and 
frequency references to readout and 
telescope control hardware

● Provide support for running DAQ and 
Controls systems in development labs
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System Scope And Deliverables Are Well Defined 

(Example from the South Pole configuration)
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WBS Tree And Dictionary Captured In The Dash360 Tool
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● Successful Previous Conceptual Design Review held Sept 28, 2021
○ Predominantly external reviewers
○ Review Panel Report posted at CMBS4-doc-751
○ 7 Recommendations, about half at the project level (more staffing required)

● Successful Director’s Review held in November 2021
○ Review Panel Report posted at CMBS4-doc-796
○ 1 Recommendation for DAQ

● Framework based on heritage (Simons Observatory)
○ 1.08.02 - Observatory Control System

■ Primary updates are scale testing, simulations, QA, adaptation to S4 hardware
○ 1.08.03 - Observatory DAQ

■ Detector readout remains main early focus
○ 1.08.04 - Monitoring & Alarms

■ R&D ongoing for other feature requests, in particular handling fast detector data
○ 1.08.05 - Lab Subsystem Development and Support

■ Primary point of contact with labs and their needs, including data interrogation
■ Being funded for FY23-FY24 
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DAQ Is At Or Beyond Conceptual Design Maturity
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● Jama Connect Tool
○ Tracks requirements across entire project
○ Will be used for verification
○ Details added as project matures

● Two types of Requirements
○ Core Functionality

■ Describe basic functionality of components
○ Design Principles

■ Describe practical qualities of the components 
● Flowed down from Level 2 to Level 3

○ Level 2
■ High level functionality
■ Major system components

○ Level 3
■ Specific quantifiable requirements
■ Enumerate the functionality provided by each L3

● Exported to CMBS4-doc-783 and found in 
supporting documentation
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Subsystem Requirements Are Being Managed
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Requirement Examples

L2 Core Functionality L3 Design Principle
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Project-Level Interfaces Are Identified
DAQ contains interfaces to six WBS areas

● 1.04 Readout
● 1.06 LAT
● 1.07 SAT
● 1.09 Data Management (DM)
● 1.10 Chile Site Infrastructure
● 1.11 South Pole Site Infrastructure

Much progress has been made since 
the 2021 CDR

When ICDs are complete they are 
being ingested into Jama Connect for 
tracking and change control

DAQ ICDs have begun this migration 
and will complete this summer
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Interfaces Within The Subsystem Are Identified And Being 
Developed

● Main interfaces are code/data/database hand-offs:
○ Data from DAQ to monitoring
○ Control framework backbone also used to route slow data to DAQ
○ Eg Scheduler enters information into a database that gets sent with the data
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● Regenerated from bottom up
○ Presenting an snapshot today, but this is under active development
○ Work will be completed by Directors’ Review

● Key Handoffs
○ Readout

■ Early support for test stands
○ Modules and Test

■ High Throughput Cryostat
○ LAT and SAT

■ Prototype testing
■ Integration and Test

○ Sites
■ Compute, network, and timing hardware
■ Staff transition to Integration and Commissioning (not included yet, still under development)

● Next Steps
○ Refine handoff timing by breaking up long duration activities

■ Including activities tied to releases after initial handoff to other subsystems
○ Define how support of released code is represented in schedule

■ Adding an activity to integrate feedback into a final release after handoff
○ Resource loading

■ Leveling effort over course of project has not been done yet with new schedule
■ Application of proper resources to activities is in progress
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DAQ Schedule and Budget
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DAQ Schedule
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WBS Cost Summary
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Cost Summary – Time-Phased

NOTE: Incorrect resource type result in $0 cost, discovered too late for inclusion in time for review
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Labor Profile

NOTE: Integrating transition to I&C and Support Activities intended to resolve hard rolloff.
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● BOE is based on experience, particularly on SPT-3G and SO, Labor dominated
○ Control framework: code review, simulations, unit tests, integration tests, 

documentation, repository maintenance
○ Control: Detector readout design, telescope platforms, cryogenic control
○ DAQ: High-speed detector readout, metadata, and slow data 

(‘housekeeping’)
○ Monitoring and Alarms: feature updates based on requests (including fast 

time-stream data from detectors); adapting alarms system to two sites
○ Lab: data reading scripts, handling new users who are also DAQ 

contributors

BOE to be updated this summer in preparation for Director’s Review in Fall
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Basis Of Estimate
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Data Acquisition & Controls Risk Summary
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RISK-283 Insufficient Expert Developer Staff
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RISK-482 Incomplete or Undocumented Data Management 
Interface Definition
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● Hazards to personnel, the environment, and the equipment have been identified in 
coordination with L3 leads and the CMB-S4 Safety Coordinator, per the Project Hazard 
Analysis Process Document CMBS4-doc-711.

● Next steps are to analyze impacts and probabilities of identified safety risks and define 
mitigations and populate the WBS 1.08 table in the Hazard Identification/Analysis 
Workbook 

● Ensure security/access plan consistent with Project network security plans
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Safety / Hazards Analysis

https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=711
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QA throughout the project is governed by the CMB-S4 Project QA Plan, CMBS4-doc-602

○ Project QA Manager: Creates, maintains, and oversees implementation of the QA 
Plan

○ L2 Manager: Executes and oversees CMB-S4 QA within their L2 subsystem , using 
a graded approach per the Project QA Plan

○ DAQ-specific QA will come in the form of:
■ Unit tests and integration tests built as part of the software distribution
■ Simulations of control with emulators
■ Scale testing of both readout and aux equipment (DAQ)
■ Close integration with lab testing
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Quality Assurance Implementation

https://docdb.cmb-s4.org/cgi-bin/private/ShowDocument?docid=602
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● Complete bottom up schedule
○ Handoffs to other L2s
○ Resource loading
○ Resource leveling

● Update WBS Dictionary

● Update Basis of Estimate

● Continue refining Requirements
○ In particular develop L3 requirements for Lab Support

● Continue to reevaluate risks and update registry
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CAM Next Steps To CD-1
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● Experienced team in place.
○ Good progress made since 2021 CDR

● Scope well-defined and technically mature to support the preliminary cost 
and schedule estimates. 
○ Project-level ICDs ready for configuration control
○ Major subsystem risks have been identified with mitigations.
○ Major procurements are being planned.
○ QA is incorporated.

● Cost and schedule estimates well-defined and mature to support a point 
cost estimate and to establish a preliminary cost range. 
○ Major cost and schedule drivers are identified.
○ Handoffs to other L2s included in P6

● Environment, health, and safety addressed 
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Conclusion


