WBS Number

1

19

1.9.1

1911
1.9.1.1.1
191111
1911111
1911112
19111121
19111122
19111123
1911113
1911114
1911115
19111151
19111152
19111153
1911116
1911117
19111171
19111172
19111173
1911118
19111181
19111182
19111183
19111184
19111185
19111186
1911119
1.9.1.1.1.1.10
191111101
1.9.1.1.1.1.10.2
1.9.1.1.1.1.103
19111111
191111111
191111112
191111113
191111114
191111115
19111112
1.9.1.1.1.1.13
191111131
1.9.1.1.1.1.132
1.9.1.1.1.1.133
19111114
1.9.1.1.1.115
191111151
1911111511
1.9.1.1.1.1.151.2
1.9.1.1.1.1.152
1911111521

WBS Activity Name

BTeV Experiment
Event Readout and Controls
Readout Electronics
Collision Hall Readout Electronics
Development & Prototype
Data Combiners (DCB)
Write DCB Requirements Document
Level 2 Review: Review DCB Requirements Document
Perform Review of DCB Requirements Document
Modify DCB Requirements Document If Necessary
Re-Review DCB Requirements Document If Necessary
Level 2 Milestone: DCB Requirements Document Reviewed and Approved
Write DCB Preliminary Specifications Document
Level 2 Review: Review DCB Preliminary Specifications Document
Perform Review of DCB Preliminary Specifications Document
Modify DCB Preliminary Specifications Document If Necessary
Re-Review DCB Preliminary Specifications Document If Necessary
Level 2 Milestone: DCB Preliminary Specifications Documents Reviewed and Approved
Design DCB
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Code DCB Firmware
Level 2 Review: Review DCB Design, Simulations and Firmware
Perform Review of DCB Design, Simulations and Firmware
Modify DCB Design If Necessary
Re-Work DCB Simulations If Necessary
Convert Modified DCB VHDL Code to Gate-Level Design If Necessary
Modify DCB Firmware If Necessary
Re-Review DCB Design, Simulations and Firmware If Necessary
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Layout DCB Printed Circuit Board
Generate Parts Library
Layout DCB Design
Simulate Layout and Back-Annotate
Level 2 Review: Review DCB Layout and Simulations
Perform Review of DCB Layout and Simulations
Modify Parts Library If Necessary
Re-Layout Portions of DCB If Necessary
Simulate Re-Layout If Necessary
Re-Review Layout and Simulations If Necessary
Level 2 Milestone: DCB Layout and Simulations Reviewed and Approved
Level 1 Review: Review DCB Documents, Design, Simulations and Layout
Perform Review of DCB Documents, Design, Simulations and Layout
Modify DCB Documents, Design, Simulations and Layout If Necessary
Re-Review Documents, Design, Simulations and Layout If Necessary
Level 1 Milestone: DCB Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Prototype DCB
Procure Long-Delivery DCB Components
Order Long-Delivery DCB Prototype Components
Deliver Long-Delivery DCB Prototype Components
Procure Short-Delivery DCB Components
Order Short-Delivery DCB Prototype Components

WBS Activity Description

11111111111111111111111111111111111111111111111111111111

Manufacture of Prototype Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.1.1.1.1522
1.9.1.1.1.1.16
19111117
1.9.1.1.1.1.18
1.9.1.1.1.1.19
191111191
1.9.1.1.1.1.19.2
191111193
191111194
1.9.1.1.1.1.195
1.9.1.1.1.1.20
19111121
191111211
191111212
19111122
1.9.1.1.1.1.23
1.9.1.1.1.1.24
1.9.1.1.1.1.241
1.9.1.1.1.1.24.2
1.9.1.1.1.1.243
1.9.1.1.1.1.24.4
19111125
1.9.1.1.1.1.26
1.9.1.1.1.126.1
1.9.1.1.1.1.26.2
1.9.1.1.1.1.26.3
1.9.1.1.1.1.27
191111271
1.9.1.1.1.1.27.2
191111273
1.9.1.1.1.1.28
191111281
1.9.1.1.1.1.282
1.9.1.1.1.1.283
1.9.1.1.1.1.29
191111291
1.9.1.1.1.1.29.2
1.9.1.1.1.1.293
191111294
1.9.1.1.1.1.295
1.9.1.1.1.1.29.6
1.9.1.1.1.1.29.7
1.9.1.1.1.1.30
19111131
191111311
191111312
191111313
19111132
1.9.1.1.1.2
1911121
1911122
19111221

WBS Activity Name

Deliver Short-Delivery DCB Prototype Components

Write Prototype DCB PC Board Manufacturing and Testing Specifications

Write Prototype DCB PC Module Assembly and Testing Specifications

Write Prototype DCB Module Manufacture, Assembly and Testing Contract

Level 2 Review: Review Prototype DCB Module Mfg., Assembly and Testing Documents
Perform Review of Prototype DCB Module Mfg., Assembly and Testing Documents
Re-Write DCB PC Board Manufacturing and Testing Specifications If Necessary
Re-Write DCB Module Assembly and Testing Specifications If Necessary
Re-Write DCB Module Manufacture, Assembly and Testing Contract If Necessary
Re-Review Prototype DCB Module Manufacturing, and Assembly and Testing Documents If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Level 2 Milestone: Prototype DCB Manufacture, and Assembly and Testing Documents Approved; Prototype DCB Approved for Manufacture, Assembly and Testing

Procure DCB Prototype Boards
Order PC Board Manufacture, and Assembly and Testing of Prototype DCB
Deliver Prototype DCB
Write Single and Multiple DCB Test Procedures
Write DCB System Test Procedures
Level 2 Review: Review Single and Multiple DCB and DCB System Test Procedures
Perform Review of Single and Multiple DCB and DCB System Test Procedures
Re-Write Single and Multiple DCB Test Procedures If Necessary
Re-Write DCB System Test Procedures If Necessary
Re-Review Single and Multiple DCB and DCB System Test Procedures If Necessary
Level 2 Milestone: DCB Single, Multiple and System Test Procedures Approved; Initiate Prototype DCB Testing
Test Single Prototype DCB
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DCB
Test Prototype DCB for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Prototype DCB Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Prototype DCB Test Results
Perform Review of Prototype DCB Test Results
Re-Write Single and Multiple DCB Test Procedures If Necessary
Re-Write DCB System Test Procedures If Necessary
Re- Review Single and Multiple DCB and DCB System Test Procedures If Necessary
Re-Test Single Prototype DCB If Necessary
Re-Test Prototype DCB for Interactions if Necessary
Re-System Test Prototype DCB Connected to Other System Components If Necessary
Level 2 Milestone: Prototype DCB Design and Testing Approved
Level 1 Review: Review DCB Test Documents and Test Results
Perform Review of DCB Test Documents and Test Results
Re-Work DCB Test Documents and Test Results If Necessary
Re-Review DCB Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype DCB Test Documents and Test Results Reviewed and Approved; Initiate Pre-production
Optical Data Links (ODL)
Write ODL Requirements Document
Level 2 Review: Review ODL Requirements Document
Perform Review of ODL Requirements Document

Estimate
Source

Basis of
Estimate




WBS Number

19111222
19111223
1911123
1911124
1911125
19111251
19111252
19111253
1911126
1.9.1.1.1.27
19111271
19111272
19111273
1911128
19111281
19111282
19111283
19111284
19111285
19111286
1.9.1.1.1.29
1.9.1.1.1.2.10
1.9.1.1.1.2101
1.9.1.1.1.2.10.2
1.9.1.1.1.2.103
19111211
191112111
191112112
191112113
191112114
1.9.1.1.1.2115
1.9.1.1.1.212
1.9.1.1.1.2.13
191112131
1.9.1.1.1.2.13.2
1.9.1.1.1.2.133
1.9.1.1.1.2.14
1.9.1.1.1.2.15
1.9.1.1.1.2151
1911121511
1.9.1.1.1.2.151.2
1.9.1.1.1.2.15.2
1911121521
1.9.1.1.1.2.152.2
1.9.1.1.1.2.16
1.9.1.1.1.217
1.9.1.1.1.2.18
1.9.1.1.1.2.19
191112191
1.9.1.1.1.2.19.2
1.9.1.1.1.2.193
1.9.1.1.1.219.4

WBS Activity Name

Modify ODL Requirements Document If Necessary
Re-Review ODL Requirements Document If Necessary
Level 2 Milestone: ODL Requirements Document Reviewed and Approved
Write ODL Preliminary Specifications Document
Level 2 Review: Review ODL Preliminary Specifications Document
Perform Review of ODL Preliminary Specifications Document
Modify ODL Preliminary Specifications Document If Necessary
Re-Review ODL Preliminary Specifications Document If Necessary
Level 2 Milestone: ODL Preliminary Specifications Documents Reviewed and Approved
Design ODL
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Code ODL Firmware
Level 2 Review: Review ODL Design, Simulations and Firmware
Perform Review of ODL Design, Simulations and Firmware
Modify ODL Design If Necessary
Re-Work ODL Simulations If Necessary
Convert Modified ODL VHDL Code to Gate-Level Design If Necessary
Modify ODL Firmware If Necessary
Re-Review ODL Design, Simulations and Firmware If Necessary
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Layout ODL Printed Circuit Board
Generate Parts Library
Layout ODL Design
Simulate Layout and Back-Annotate
Level 2 Review: Review ODL Layout and Simulations
Perform Review of ODL Layout and Simulations
Modify Parts Library If Necessary
Re-Layout Portions of ODL If Necessary
Simulate Re-Layout If Necessary
Re-Review Layout and Simulations If Necessary
Level 2 Milestone: ODL Layout and Simulations Reviewed and Approved
Level 1 Review: Review ODL Documents, Design, Simulations and Layout
Perform Review of ODL Documents, Design, Simulations and Layout
Modify ODL Documents, Design, Simulations and Layout If Necessary
Re-Review Documents, Design, Simulations and Layout If Necessary

WBS Activity Description

Level 1 Milestone: ODL Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Prototype Units

Manufacture Prototype ODL
Procure Long-Delivery ODL Components
Order Long-Delivery ODL Prototype Components
Deliver Long-Delivery ODL Prototype Components
Procure Short-Delivery ODL Components
Order Short-Delivery ODL Prototype Components
Deliver Short-Delivery ODL Prototype Components
Write Prototype ODL PC Board Manufacturing and Testing Specifications
Write Prototype ODL PC Module Assembly and Testing Specifications
Write Prototype ODL Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Prototype ODL Module Mfg., Assembly and Testing Documents
Perform Review of Prototype ODL Module Mfg., Assembly and Testing Documents
Re-Write ODL PC Board Manufacturing and Testing Specifications If Necessary
Re-Write ODL Module Assembly and Testing Specifications If Necessary
Re-Write ODL Module Manufacture, Assembly and Testing Contract If Necessary

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.1.1.2.195
1.9.1.1.1.2.20
19111221
191112211
1.9.1.1.1.221.2
1.9.1.1.1.222
1.9.1.1.1.2.23
1.9.1.1.1.224
1.9.1.1.1.2.241
1.9.1.1.1.2.24.2
1.9.1.1.1.2.243
1.9.1.1.1.2.24.4
1.9.1.1.1.225
1.9.1.1.1.2.26
1.9.1.1.1.226.1
1.9.1.1.1.2.26.2
1.9.1.1.1.2.26.3
1.9.1.1.1.2.27
191112271
1.9.1.1.1.2.27.2
1.9.1.1.1.2.27.3
1.9.1.1.1.2.28
191112281
1.9.1.1.1.2.28.2
1.9.1.1.1.2.28.3
1.9.1.1.1.2.29
1.9.1.1.1.229.1
1.9.1.1.1.2.29.2
1.9.1.1.1.2.29.3
1.9.1.1.1.229.4
1.9.1.1.1.2.295
1.9.1.1.1.2.29.6
1.9.1.1.1.2.29.7
1.9.1.1.1.2.30
19111231
191112311
1.9.1.1.1.231.2
1.9.1.1.1.2313
1.9.1.1.1.232
1.9.1.1.2
191121
1911211
1911212
1911213
1911214
1911215
19112151
19112152
1911216
1911217
1911218
1911219

WBS Activity Name WBS Activity Description

Re-Review Prototype ODL Module Manufacturing, and Assembly and Testing Documents If Necessary

Ground Rules &
Assumptions

Level 2 Milestone: Prototype ODL Manufacture, and Assembly and Testing Documents Approved; Prototype ODL Approved for Manufacture, Assembly and Testing

Procure ODL Prototype Boards
Order PC Board Manufacture, and Assembly and Testing of Prototype ODL
Deliver Prototype ODL
Write Single and Multiple ODL Test Procedures
Write ODL System Test Procedures
Level 2 Review: Review Single and Multiple ODL and ODL System Test Procedures
Perform Review of Single and Multiple ODL and ODL System Test Procedures
Re-Write Single and Multiple ODL Test Procedures If Necessary
Re-Write ODL System Test Procedures If Necessary
Re-Review Single and Multiple ODL and ODL System Test Procedures If Necessary
Level 2 Milestone: ODL Single, Multiple and System Test Procedures Approved; Initiate Prototype ODL Testing
Test Single Prototype ODL
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle ODL
Test Prototype ODL for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Prototype ODL Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Prototype ODL Test Results
Perform Review of Prototype ODL Test Results
Re-Write Single and Multiple ODL Test Procedures If Necessary
Re-Write ODL System Test Procedures If Necessary
Re- Review Single and Multiple ODL and ODL System Test Procedures If Necessary
Re-Test Single Prototype ODL If Necessary
Re-Test Prototype ODL for Interactions If Necessary
Re-System Test Prototype ODL Connected to Other System Components If Necessary
Level 2 Milestone: Prototype ODL Design and Testing Approved
Level 1 Review: Review ODL Test Documents and Test Results
Perform Review of ODL Test Documents and Test Results
Re-Work ODL Test Documents and Test Results If Necessary
Re-Review ODL Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype ODL Test Documents and Test Results Reviewed and Approved; Initiate Pre-production
Pre-production
DCB
Update DCB Requirements Document
Write DCB Final Specifications Document
Level 2 Review: Review DCB Final Specifications Documents
Level 2 Milestone: DCB Final Specifications Documents Reviewed and Approved
Modify DCB Design If Necessary
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Modify DCB Firmware if Necessary
Level 2 Review: Review DCB Design, Simulations and Firmware
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Modify Layout of DCB Printed Circuit Board if Necessary

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.1.2.1.10
19112111
1.9.1.1.21.12
1.9.1.1.2.1.13
1.9.1.1.21.14
1.9.1.1.21.141
1911211411
1.9.1.1.21.141.2
1.9.1.1.2.1.14.2
1.9.1.1.21.1421
1.9.1.1.2.1.142.2
1.9.1.1.2.1.15
1.9.1.1.2.1.16
1.9.1.1.21.17
1.9.1.1.2.1.18
1.9.1.1.2.1.19
1.9.1.1.2.1.20
1.9.1.1.2.1.20.1
1.9.1.1.2.1.20.2
19112121
191121211
191121212
191121213
1.9.1.1.2.1.22
191121221
191121222
191121223
1.9.1.1.2.1.23
191121231
1.9.1.1.2.1.23.2
1.9.1.1.2.1.233
1.9.1.1.2.1.24
1.9.1.1.2.1.25
1.9.1.1.2.1.26
1.9.1.1.21.26.1
1.9.1.1.2.1.26.2
1.9.1.1.2.1.26.3
1.9.1.1.2.1.27
1.9.1.1.22
1911221
1911222
1911223
1911224
1911225
19112251
19112252
1911226
1.9.1.1.227
1911228
1911229
1.9.1.1.2.2.10
19112211

WBS Activity Name

Level 2 Review: Review DCB Layout and Simulations
Level 2 Milestone: DCB Layout and Simulations Reviewed and Approved
Level 1 Review: Review DCB Documents, Design, Simulations and Layout
Level 1 Milestone: DCB Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Pre-production DCB
Procure Long-Delivery DCB Components
Order Long-Delivery DCB Pre-production Components
Deliver Long-Delivery DCB Pre-production Components
Procure Short-Delivery DCB Components
Order Short-Delivery DCB Pre-production Components
Deliver Short-Delivery DCB Pre-production Components
Write Pre-production DCB PC Board Manufacturing and Testing Specifications
Write Pre-production DCB PC Module Assembly and Testing Specifications
Write Pre-production DCB Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Pre-production DCB Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Pre-production DCB Manufacture, and Assembly and Testing Documents Approved
Procure DCB Pre-production Boards
Order PC Board Manufacture, and Assembly and Testing of Pre-production DCB
Deliver Pre-production DCB
Test Single Pre-production DCB
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DCB
Test Pre-production DCB for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Pre-production DCB Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Pre-production DCB Test Results
Level 2 Milestone: Pre-production DCB Design and Testing Approved
Level 1 Review: Review DCB Test Documents and Test Results
Perform Review of DCB Test Documents and Test Results
Re-Work DCB Test Documents and Test Results If Necessary
Re-Review DCB Test Documents and Test Results If Necessary

WBS Activity Description

Manufacture of Pre-production Units

Level 1 Milestone: Pre-production DCB Test Documents and Test Results Reviewed and Approved; Initiate Production

ODL
Update ODL Requirements Document
Write ODL Final Specifications Document
Level 2 Review: Review ODL Final Specifications Documents
Level 2 Milestone: ODL Final Specifications Documents Reviewed and Approved
Modify ODL Design If Necessary
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Modify ODL Firmware if Necessary
Level 2 Review: Review ODL Design, Simulations and Firmware
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Modify Layout of ODL Printed Circuit Board if Necessary
Level 2 Review: Review ODL Layout and Simulations
Level 2 Milestone: ODL Layout and Simulations Reviewed and Approved

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.1.2.2.12
1.9.1.1.2.2.13
1.9.1.1.22.14
191122141
1911221411
1.9.1.1.22.141.2
1.9.1.1.2.2.14.2
1911221421
1.9.1.1.22.14.2.2
1.9.1.1.2.2.15
1.9.1.1.2.2.16
1.9.1.1.2.2.17
1.9.1.1.2.2.18
1.9.1.1.2.2.19
1.9.1.1.2.2.20
1.9.1.1.2.2.20.1
1.9.1.1.2.2.20.2
19112221
191122211
1.9.1.1.2221.2
191122213
1.9.1.1.2.2.22
191122221
1.9.1.1.2.2222
1.9.1.1.2.2223
1.9.1.1.2.2.23
1.9.1.1.22231
1.9.1.1.2.2.23.2
1.9.1.1.2.2.23.3
1.9.1.1.2.2.24
1.9.1.1.2.2.25
1.9.1.1.2.2.26
1.9.1.1.2.2.26.1
1.9.1.1.2.2.26.2
1.9.1.1.2.2.26.3
1.9.1.1.2.2.27
1.9.1.13
1.9.1.13.1
1911311
1.9.1.13.1.2
1.9.1.13.13
1911314
1.9.1.13.15
19113151
191131511
191131512
1.9.1.13.152
1.9.1.13.1521
1.9.1.13.1522
1.9.1.13.16
1.9.1.13.17
1.9.1.13.18

WBS Activity Name

Level 1 Review: Review ODL Documents, Design, Simulations and Layout

Level 1 Milestone: ODL Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Pre-production Units

Manufacture Pre-production ODL
Procure Long-Delivery ODL Components
Order Long-Delivery ODL Pre-production Components
Deliver Long-Delivery ODL Pre-production Components
Procure Short-Delivery ODL Components
Order Short-Delivery ODL Pre-production Components
Deliver Short-Delivery ODL Pre-production Components
Write Pre-production ODL PC Board Manufacturing and Testing Specifications
Write Pre-production ODL PC Module Assembly and Testing Specifications
Write Pre-production ODL Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Pre-production ODL Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Pre-production ODL Manufacture, and Assembly and Testing Documents Approved
Procure ODL Pre-production Boards
Order PC Board Manufacture, and Assembly and Testing of Pre-production ODL
Deliver Pre-production ODL
Test Single Pre-production ODL
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle ODL
Test Pre-production ODL for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Pre-production ODL Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Pre-production ODL Test Results
Level 2 Milestone: Pre-production ODL Design and Testing Approved
Level 1 Review: Review ODL Test Documents and Test Results
Perform Review of ODL Test Documents and Test Results
Re-Work ODL Test Documents and Test Results If Necessary
Re-Review ODL Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Pre-production ODL Test Documents and Test Results Reviewed and Approved; Initiate Production

Production

DCB
Update DCB Final Specifications Document
Level 2 Review: Review DCB Final Specifications Document
Level 2 Milestone: DCB Final Specifications Document Reviewed and Approved
Level 1 Milestone: DCB Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Production DCB
Procure Long-Delivery DCB Components
Order Long-Delivery DCB Production Components
Deliver Long-Delivery DCB Production Components
Procure Short-Delivery DCB Components
Order Short-Delivery DCB Production Components
Deliver Short-Delivery DCB Production Components
Write Production DCB Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Production DCB Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Production DCB Manufacture, and Assembly and Testing Documents Approved

Manufacture of Production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.13.19
1.9.1.13.19.1
1.9.1.13.19.2
1.9.1.1.3.1.10
1.9.1.13.1.101
1.9.1.1.3.1.10.2
1.9.1.1.3.1.10.3
19113111
191131111
1.9.1.13.1.12
1.9.1.1.3.1.13
1.9.1.13.1.14
1.9.1.13.1.141
1.9.1.1.3.1.14.2
1.9.1.1.3.1.143
1.9.1.1.3.1.15
1.9.1.13.2
1911321
1.9.1.13.2.2
1.9.1.13.23
1911324
1.9.1.13.25
1.9.1.13.251
191132511
1.9.1.13.251.2
1.9.1.13.252
1.9.1.13.2521
1.9.1.1.3.2522
1.9.1.13.26
1.9.1.13.27
1.9.1.13.28
1.9.1.13.29
1.9.1.13.29.1
1.9.1.1.3.29.2
1.9.1.1.3.2.10
1.9.1.13.2.10.1
1.9.1.1.3.2.10.2
1.9.1.1.3.2.10.3
1.9.1.13.211
191132111
1.9.1.13.2.12
1.9.1.1.3.2.13
1.9.1.13.2.14
1.9.1.13.2.141
1.9.1.1.3.2.14.2
1.9.1.1.3.2.143
1.9.1.1.3.2.15
1.9.1.2
1.9.1.21
191211
1912111
1912112

WBS Activity Name

Procure DCB Production Boards
Order PC Board Manufacture, and Assembly and Testing of Production DCB
Deliver Production DCB
Test Single Production DCB
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DCB
System Test Production DCB Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production DCB Test Results
Level 2 Milestone: Production DCB Testing Approved
Level 1 Review: Review DCB Test Documents and Test Results
Perform Review of DCB Test Documents and Test Results
Re-Work DCB Test Documents and Test Results If Necessary
Re-Review DCB Test Documents and Test Results If Necessary
Level 1 Milestone: Production DCB Test Documents and Test Results Reviewed and Approved
ODL
Update ODL Final Specifications Document
Level 2 Review: Review ODL Final Specifications Document
Level 2 Milestone: ODL Final Specifications Document Reviewed and Approved
Level 1 Milestone: ODL Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Production ODL
Procure Long-Delivery ODL Components
Order Long-Delivery ODL Production Components
Deliver Long-Delivery ODL Production Components
Procure Short-Delivery ODL Components
Order Short-Delivery ODL Production Components
Deliver Short-Delivery ODL Production Components
Write Production ODL Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Production ODL Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Production ODL Manufacture, and Assembly and Testing Documents Approved
Procure ODL Production Boards
Order PC Board Manufacture, and Assembly and Testing of Production ODL
Deliver Production ODL
Test Single Production ODL
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle ODL
System Test Production ODL Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production ODL Test Results
Level 2 Milestone: Production ODL Testing Approved
Level 1 Review: Review ODL Test Documents and Test Results
Perform Review of ODL Test Documents and Test Results
Re-Work ODL Test Documents and Test Results If Necessary
Re-Review ODL Test Documents and Test Results If Necessary
Level 1 Milestone: Production ODL Test Documents and Test Results Reviewed and Approved
Counting Room Readout Electronics
Development & Prototype
Detector Manager Fanout (DMF)
Write DMF Requirements Document
Level 2 Review: Review DMF Requirements Document

WBS Activity Description

Manufacture of Production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

19121121
19121122
19121123
1912113
1912114
1.9.1.21.15
19121151
1.9.1.21.152
1.9.1.21.153
1.9.1.21.16
1912117
19121171
19121172
19121173
1.9.1.21.18
19121181
1.9.1.21.182
1.9.1.21.183
19121184
1.9.1.21.185
1.9.1.21.186
1.9.1.21.19
1.9.1.21.1.10
1.9.1.21.1.101
1.9.1.21.1.10.2
1.9.1.21.1.103
19121111
191211111
191211112
191211113
191211114
1.9.1.21.1.115
1.9.1.21.1.12
1.9.1.21.1.13
191211131
1.9.1.21.1.132
1.9.1.21.1.133
1.9.1.21.1.14
1.9.1.21.1.15
1.9.1.21.1.151
1.9.1.21.1.1511
1.9.1.21.1.151.2
1.9.1.21.1.152
1.9.1.21.1.1521
1.9.1.21.1.152.2
1.9.1.2.1.1.16
1.9.1.21.1.17
1.9.1.2.1.1.18
1.9.1.21.1.19
191211191
1.9.1.21.1.19.2
1.9.1.21.1.193

WBS Activity Name

Perform Review of DMF Requirements Document
Modify DMF Requirements Document If Necessary
Re-Review DMF Requirements Document If Necessary
Level 2 Milestone: DMF Requirements Document Reviewed and Approved
Write DMF Preliminary Specifications Document
Level 2 Review: Review DMF Preliminary Specifications Document
Perform Review of DMF Preliminary Specifications Document
Modify DMF Preliminary Specifications Document If Necessary
Re-Review DMF Preliminary Specifications Document If Necessary
Level 2 Milestone: DMF Preliminary Specifications Documents Reviewed and Approved
Design DMF
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Code DMF Firmware
Level 2 Review: Review DMF Design, Simulations and Firmware
Perform Review of DMF Design, Simulations and Firmware
Modify DMF Design If Necessary
Re-Work DMF Simulations If Necessary
Convert Modified DMF VHDL Code to Gate-Level Design If Necessary
Modify DMF Firmware If Necessary
Re-Review DMF Design, Simulations and Firmware If Necessary
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Layout DMF Printed Circuit Board
Generate Parts Library
Layout DMF Design
Simulate Layout and Back-Annotate
Level 2 Review: Review DMF Layout and Simulations
Perform Review of DMF Layout and Simulations
Modify Parts Library If Necessary
Re-Layout Portions of DMF If Necessary
Simulate Re-Layout If Necessary
Re-Review Layout and Simulations If Necessary
Level 2 Milestone: DMF Layout and Simulations Reviewed and Approved
Level 1 Review: Review DMF Documents, Design, Simulations and Layout
Perform Review of DMF Documents, Design, Simulations and Layout
Modify DMF Documents, Design, Simulations and Layout If Necessary
Re-Review Documents, Design, Simulations and Layout If Necessary
Level 1 Milestone: DMF Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Prototype DMF
Procure Long-Delivery DMF Components
Order Long-Delivery DMF Prototype Components
Deliver Long-Delivery DMF Prototype Components
Procure Short-Delivery DMF Components
Order Short-Delivery DMF Prototype Components
Deliver Short-Delivery DMF Prototype Components
Write Prototype DMF PC Board Manufacturing and Testing Specifications
Write Prototype DMF PC Module Assembly and Testing Specifications
Write Prototype DMF Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Prototype DMF Module Mfg., Assembly and Testing Documents
Perform Review of Prototype DMF Module Mfg., Assembly and Testing Documents
Re-Write DMF PC Board Manufacturing and Testing Specifications If Necessary
Re-Write DMF Module Assembly and Testing Specifications If Necessary

WBS Activity Description

Manufacture of Prototype Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.21.1.194
1.9.1.21.1.195
1.9.1.2.1.1.20
19121121
191211211
1.9.1.21.121.2
1.9.1.21.1.22
1.9.1.21.1.23
1.9.1.21.1.24
1.9.1.21.1.241
1.9.1.21.1.24.2
1.9.1.21.1.243
1.9.1.21.1.24.4
1.9.1.21.1.25
1.9.1.2.1.1.26
1.9.1.21.1.26.1
1.9.1.21.1.26.2
1.9.1.21.1.26.3
1.9.1.2.1.1.27
191211271
1.9.1.21.1.27.2
1.9.1.21.1.27.3
1.9.1.2.1.1.28
191211281
1.9.1.21.1.28.2
1.9.1.21.1.28.3
1.9.1.2.1.1.29
1.9.1.21.1.29.1
1.9.1.21.1.29.2
1.9.1.21.1.29.3
1.9.1.21.1.29.4
1.9.1.21.1.295
1.9.1.2.1.1.29.6
1.9.1.21.1.29.7
1.9.1.2.1.1.30
19121131
191211311
1.9.1.21.131.2
1.9.1.21.1313
1.9.1.21.1.32
1.9.1.21.2
1912121
1912122
19121221
19121222
19121223
1.9.1.21.23
1912124
1.9.1.21.25
19121251
1.9.1.21.252
1.9.1.21.253

WBS Activity Name

Re-Write DMF Module Manufacture, Assembly and Testing Contract If Necessary

Re-Review Prototype DMF Module Manufacturing, and Assembly and Testing Documents If Necessary

Level 2 Milestone: Prototype DMF Manufacture, and Assembly and Testing Documents Approved; Prot
Procure DMF Prototype Boards
Order PC Board Manufacture, and Assembly and Testing of Prototype DMF
Deliver Prototype DMF
Write Single and Multiple DMF Test Procedures
Write DMF System Test Procedures
Level 2 Review: Review Single and Multiple DMF and DMF System Test Procedures
Perform Review of Single and Multiple DMF and DMF System Test Procedures
Re-Write Single and Multiple DMF Test Procedures If Necessary
Re-Write DMF System Test Procedures If Necessary
Re-Review Single and Multiple DMF and DMF System Test Procedures If Necessary

WBS Activity Description

otype DMF Approved for Manufacture, Assem!

Level 2 Milestone: DMF Single, Multiple and System Test Procedures Approved; Initiate Prototype DMF Testing

Test Single Prototype DMF
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DMF
Test Prototype DMF for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Prototype DMF Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Prototype DMF Test Results
Perform Review of Prototype DMF Test Results
Re-Write Single and Multiple DMF Test Procedures If Necessary
Re-Write DMF System Test Procedures If Necessary
Re- Review Single and Multiple DMF and DMF System Test Procedures If Necessary
Re-Test Single Prototype DMF If Necessary
Re-Test Prototype DMF for Interactions If Necessary
Re-System Test Prototype DMF Connected to Other System Components If Necessary
Level 2 Milestone: Prototype DMF Design and Testing Approved
Level 1 Review: Review DMF Test Documents and Test Results
Perform Review of DMF Test Documents and Test Results
Re-Work DMF Test Documents and Test Results If Necessary
Re-Review DMF Test Documents and Test Results If Necessary

Level 1 Milestone: Prototype DMF Test Documents and Test Results Reviewed and Approved; Initiate Pre-production

Level 1 Buffer (L1B)

Write L1B Requirements Document

Level 2 Review: Review L1B Requirements Document
Perform Review of L1B Requirements Document
Modify L1B Requirements Document If Necessary
Re-Review L1B Requirements Document If Necessary

Level 2 Milestone: L1B Requirements Document Reviewed and Approved

Write L1B Preliminary Specifications Document

Level 2 Review: Review L1B Preliminary Specifications Document
Perform Review of L1B Preliminary Specifications Document
Modify L1B Preliminary Specifications Document If Necessary
Re-Review L1B Preliminary Specifications Document If Necessary

Specify required functionality and interface of module in general terms.
Peer review of document to ensure module compliance with system spec.

Review and iterate as necessary to achive desired document.

Requirements document is complete.
Specify detailed functionality of module.
Peer review of document to ensre module compliance with Requirements Document.

Review and iterate as necessary to achive desired document.

Ground Rules &
Assumptions

bly and Testing

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.21.26
1.9.1.21.27
19121271
19121272
1.9.1.21.273
19121274
1.9.1.21.28
19121281
19121282
1.9.1.21.283
19121284
1.9.1.21.285
1.9.1.2.1.286
1.9.1.21.29
1.9.1.2.1.2.10
1.9.1.21.2.101
1.9.1.21.2.10.2
1.9.1.21.2.10.3
19121211
191212111
1.9.1.21.211.2
1.9.1.21.2.113
191212114
1.9.1.21.2.115
1.9.1.21.212
1.9.1.2.1.2.13
1.9.1.21.2.131
1.9.1.21.2.13.2
1.9.1.21.2.133
1.9.1.21.2.14
1.9.1.2.1.2.15
1.9.1.21.2.151
1.9.1.21.2.151.1
1.9.1.21.2.151.2
1.9.1.21.2.15.2
1.9.1.21.2.152.1
1.9.1.21.2.15.2.2
1.9.1.2.1.2.16
1.9.1.2.1.2.17
1.9.1.2.1.2.18
1.9.1.2.1.2.19
1.9.1.21.2.19.1
1.9.1.21.2.19.2
1.9.1.21.2.193
1.9.1.21.2.19.4
1.9.1.21.2.195
1.9.1.2.1.2.20
19121221
191212211
1.9.1.21.221.2
1.9.1.2.1.2.22
1.9.1.21.2.23

WBS Activity Name

Level 2 Milestone: L1B Preliminary Specifications Documents Reviewed and Approved
Design L1B
Develop Preliminary Design
Perform Behavioral Simulation
Circuit Board Design Entry
Board Level Simulation
Level 2 Review: Review L1B Design, Simulations and Firmware
Perform Review of L1B Design, Simulations and Firmware
Modify L1B Design If Necessary
Re-Work L1B Simulations If Necessary
Convert Modified L1B VHDL Code to Gate-Level Design If Necessary
Modify L1B Firmware If Necessary
Re-Review L1B Design, Simulations and Firmware If Necessary
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Layout L1B Printed Circuit Board
Generate Parts Library
Layout L1B Design
Simulate Layout and Back-Annotate
Level 2 Review: Review L1B Layout and Simulations
Perform Review of L1B Layout and Simulations
Modify Parts Library If Necessary
Re-Layout Portions of L1B If Necessary
Simulate Re-Layout If Necessary
Re-Review Layout and Simulations If Necessary
Level 2 Milestone: L1B Layout and Simulations Reviewed and Approved
Level 1 Review: Review L1B Documents, Design, Simulations and Layout
Perform Review of L1B Documents, Design, Simulations and Layout
Modify L1B Documents, Design, Simulations and Layout If Necessary
Re-Review Documents, Design, Simulations and Layout If Necessary

WBS Activity Description

Preliminary specifications document is complete.

Define electronics as per Preliminary Spec

Develop module FPGA code to preliminary spec.

Verify design functionality using simulation tools.

Enter schematic information using CAE tools.

Verify design functionality using simulation tools.

Level 1 Milestone: L1B Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Prototype Units

Manufacture Prototype L1B
Procure Long-Delivery L1B Components
Order Long-Delivery L1B Prototype Components
Deliver Long-Delivery L1B Prototype Components
Procure Short-Delivery L1B Components
Order Short-Delivery L1B Prototype Components
Deliver Short-Delivery L1B Prototype Components
Write Prototype L1B PC Board Manufacturing and Testing Specifications
Write Prototype L1B PC Module Assembly and Testing Specifications
Write Prototype L1B Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Prototype L1B Module Mfg., Assembly and Testing Documents
Perform Review of Prototype L1B Module Mfg., Assembly and Testing Documents
Re-Write L1B PC Board Manufacturing and Testing Specifications If Necessary
Re-Write L1B Module Assembly and Testing Specifications If Necessary
Re-Write L1B Module Manufacture, Assembly and Testing Contract If Necessary

Re-Review Prototype L1B Module Manufacturing, and Assembly and Testing Documents If Necessary
Level 2 Milestone: Prototype L1B Manufacture, and Assembly and Testing Documents Approved; Prototype L1B Approved for Manufacture, Assembly

Procure L1B Prototype Boards
Order PC Board Manufacture, and Assembly and Testing of Prototype L1B
Deliver Prototype L1B

Write Single and Multiple L1B Test Procedures

Write L1B System Test Procedures

Ground Rules &
Assumptions

and Testing

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.2.1.2.24
1.9.1.21.2.24.1
1.9.1.2.1.2.24.2
1.9.1.21.2.243
1.9.1.21.2.24.4
1.9.1.21.2.25
1.9.1.2.1.2.26
1.9.1.21.2.26.1
1.9.1.21.2.26.2
1.9.1.2.1.2.26.3
1.9.1.2.1.2.27
1.9.1.21.227.1
1.9.1.21.2.27.2
1.9.1.21.2.27.3
1.9.1.2.1.2.28
1.9.1.21.2.28.1
1.9.1.21.2.28.2
1.9.1.21.2.28.3
1.9.1.2.1.2.29
1.9.1.21.2.29.1
1.9.1.21.2.29.2
1.9.1.21.2.29.3
1.9.1.21.2.29.4
1.9.1.21.2.295
1.9.1.2.1.2.29.6
1.9.1.21.2.29.7
1.9.1.2.1.2.30
1.9.1.21.231
1.9.1.21.2311
1.9.1.21.231.2
1.9.1.21.2313
1.9.1.21.2.32
1.9.1.213
1.9.1.213.1
1.9.1.213.2
191213821
191213822
19121323
1.9.1.2133
1.9.1.2134
1.9.1.2135
19121351
1.9.1.21385.2
1.9.1.2.1.353
1.9.1.2.13.6
1.9.1.2.13.7
191213871
191213872
19121373
1.9.1.2.138
19121381
1.9.1.21.38.2

WBS Activity Name

Level 2 Review: Review Single and Multiple L1B and L1B System Test Procedures
Perform Review of Single and Multiple L1B and L1B System Test Procedures
Re-Write Single and Multiple L1B Test Procedures If Necessary
Re-Write L1B System Test Procedures If Necessary
Re-Review Single and Multiple L1B and L1B System Test Procedures If Necessary

Level 2 Milestone: L1B Single, Multiple and System Test Procedures Approved; Initiate Prototype L1B Testing

Test Single Prototype L1B
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle L1B

Test Prototype L1B for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests

System Test Prototype L1B Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests

Level 2 Review: Review Prototype L1B Test Results
Perform Review of Prototype L1B Test Results
Re-Write Single and Multiple L1B Test Procedures If Necessary
Re-Write L1B System Test Procedures If Necessary
Re- Review Single and Multiple L1B and L1B System Test Procedures If Necessary
Re-Test Single Prototype L1B If Necessary
Re-Test Prototype L1B for Interactions If Necessary
Re-System Test Prototype L1B Connected to Other System Components If Necessary

Level 2 Milestone: Prototype L1B Design and Testing Approved

Level 1 Review: Review L1B Test Documents and Test Results
Perform Review of L1B Test Documents and Test Results
Re-Work L1B Test Documents and Test Results If Necessary
Re-Review L1B Test Documents and Test Results If Necessary

Level 1 Milestone: Prototype L1B Test Documents and Test Results Reviewed and Approved; Initiate Pre-production

Event Data Switch (EDS)

Write EDS Requirements Document

Level 2 Review: Review EDS Requirements Document
Perform Review of EDS Requirements Document
Modify EDS Requirements Document If Necessary
Re-Review EDS Requirements Document If Necessary

Level 2 Milestone: EDS Requirements Document Reviewed and Approved

Write EDS Preliminary Specifications Document

Level 2 Review: Review EDS Preliminary Specifications Document
Perform Review of EDS Preliminary Specifications Document
Modify EDS Preliminary Specifications Document If Necessary
Re-Review EDS Preliminary Specifications Document If Necessary

Level 2 Milestone: EDS Preliminary Specifications Documents Reviewed and Approved

Design EDS
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Code EDS Firmware

Level 2 Review: Review EDS Design, Simulations and Firmware
Perform Review of EDS Design, Simulations and Firmware
Modify EDS Design If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.21.383
19121384
1.9.1.2.1.385
1.9.1.2.1.3.8.6
1.9.1.21.39
1.9.1.2.1.3.10
1.9.1.213.10.1
1.9.1.2.1.3.10.2
1.9.1.2.1.3.10.3
19121311
1912138111
1.9.1.2138.11.2
1.9.1.2138.11.3
191213114
1.9.1.2138.115
1.9.1.2.1.3.12
1.9.1.2.1.3.13
1912138131
1.9.1.21.38.13.2
1.9.1.21.3.133
1.9.1.2.13.14
1.9.1.2.1.3.15
1.9.1.213.151
1.9.1.213.151.1
1.9.1.21.3.15.1.2
1.9.1.21.38.15.2
1.9.1.213.15.2.1
1.9.1.21.3.15.2.2
1.9.1.2.1.3.16
1.9.1.2.1.3.17
1.9.1.2.1.3.18
1.9.1.2.1.3.19
1.9.1.2138.19.1
1.9.1.21.3.19.2
1.9.1.21.3.19.3
1.9.1.213.19.4
1.9.1.21.3.195
1.9.1.2.1.3.20
1.9.1.21321
1912138211
1.9.1.213821.2
1.9.1.2.1.3.22
1.9.1.2.1.3.23
1.9.1.2.1.3.24
1.9.1.21.3.24.1
1.9.1.2.1.3.24.2
1.9.1.2.1.3.243
1.9.1.2.1.3.24.4
1.9.1.2.1.3.25
1.9.1.2.1.3.26
1.9.1.21.3.26.1
1.9.1.2.1.3.26.2

WBS Activity Name

Re-Work EDS Simulations If Necessary
Convert Modified EDS VHDL Code to Gate-Level Design If Necessary
Modify EDS Firmware If Necessary
Re-Review EDS Design, Simulations and Firmware If Necessary
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Layout EDS Printed Circuit Board
Generate Parts Library
Layout EDS Design
Simulate Layout and Back-Annotate
Level 2 Review: Review EDS Layout and Simulations
Perform Review of EDS Layout and Simulations
Modify Parts Library If Necessary
Re-Layout Portions of EDS If Necessary
Simulate Re-Layout If Necessary
Re-Review Layout and Simulations If Necessary
Level 2 Milestone: EDS Layout and Simulations Reviewed and Approved
Level 1 Review: Review EDS Documents, Design, Simulations and Layout
Perform Review of EDS Documents, Design, Simulations and Layout
Modify EDS Documents, Design, Simulations and Layout If Necessary
Re-Review Documents, Design, Simulations and Layout If Necessary

WBS Activity Description

Level 1 Milestone: EDS Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Prototype Units

Manufacture Prototype EDS
Procure Long-Delivery EDS Components
Order Long-Delivery EDS Prototype Components
Deliver Long-Delivery EDS Prototype Components
Procure Short-Delivery EDS Components
Order Short-Delivery EDS Prototype Components
Deliver Short-Delivery EDS Prototype Components
Write Prototype EDS PC Board Manufacturing and Testing Specifications
Write Prototype EDS PC Module Assembly and Testing Specifications
Write Prototype EDS Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Prototype EDS Module Mfg., Assembly and Testing Documents
Perform Review of Prototype EDS Module Mfg., Assembly and Testing Documents
Re-Write EDS PC Board Manufacturing and Testing Specifications If Necessary
Re-Write EDS Module Assembly and Testing Specifications If Necessary
Re-Write EDS Module Manufacture, Assembly and Testing Contract If Necessary
Re-Review Prototype EDS Module Manufacturing, and Assembly and Testing Documents If Necessal

ry

Ground Rules &
Assumptions

Level 2 Milestone: Prototype EDS Manufacture, and Assembly and Testing Documents Approved; Prototype EDS Approved for Manufacture, Assembly and Testing

Procure EDS Prototype Boards
Order PC Board Manufacture, and Assembly and Testing of Prototype EDS
Deliver Prototype EDS
Write Single and Multiple EDS Test Procedures
Write EDS System Test Procedures
Level 2 Review: Review Single and Multiple EDS and EDS System Test Procedures
Perform Review of Single and Multiple EDS and EDS System Test Procedures
Re-Write Single and Multiple EDS Test Procedures If Necessary
Re-Write EDS System Test Procedures If Necessary
Re-Review Single and Multiple EDS and EDS System Test Procedures If Necessary
Level 2 Milestone: EDS Single, Multiple and System Test Procedures Approved; Initiate Prototype EDS
Test Single Prototype EDS
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware

Testing

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.2.1.3.26.3
1.9.1.2.1.3.27
1.9.1.213827.1
1.9.1.21.38.27.2
1.9.1.2.1.38.27.3
1.9.1.2.1.3.28
1.9.1.213.28.1
1.9.1.2.1.3.28.2
1.9.1.2.1.3.28.3
1.9.1.2.1.3.29
1.9.1.21.38.29.1
1.9.1.2.1.3.29.2
1.9.1.2.1.3.29.3
1.9.1.2.1.3.29.4
1.9.1.2.1.83.295
1.9.1.2.1.3.29.6
1.9.1.2.1.3.29.7
1.9.1.2.1.3.30
19121331
1912138311
1.9.1.21.3831.2
1.9.1.21.3.31.3
1.9.1.2.1.3.32
1.9.1.2.2
191221
1912211
1912212
1912213
1912214
1912215
19122151
19122152
1912216
1912217
1912218
1912219
1.9.1.2.2.1.10
19122111
1.9.1.22.1.12
1.9.1.22.1.13
1.9.1.22.1.14
1.9.1.221.141
1912211411
1.9.1.22.1.141.2
1.9.1.22.1.14.2
1.9.1.221.1421
1.9.1.22.1.142.2
1.9.1.22.1.15
1.9.1.2.2.1.16
1.9.1.22.1.17
1.9.1.2.2.1.18
1.9.1.2.2.1.19

WBS Activity Name

Temperature Cycle EDS
Test Prototype EDS for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Prototype EDS Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Prototype EDS Test Results
Perform Review of Prototype EDS Test Results
Re-Write Single and Multiple EDS Test Procedures If Necessary
Re-Write EDS System Test Procedures If Necessary
Re- Review Single and Multiple EDS and EDS System Test Procedures If Necessary
Re-Test Single Prototype EDS If Necessary
Re-Test Prototype EDS for Interactions If Necessary
Re-System Test Prototype EDS Connected to Other System Components If Necessary
Level 2 Milestone: Prototype EDS Design and Testing Approved
Level 1 Review: Review EDS Test Documents and Test Results
Perform Review of EDS Test Documents and Test Results
Re-Work EDS Test Documents and Test Results If Necessary
Re-Review EDS Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Prototype EDS Test Documents and Test Results Reviewed and Approved; Initiate Pre-production

Pre-production

DMF
Update DMF Requirements Document
Write DMF Final Specifications Document
Level 2 Review: Review DMF Final Specifications Documents
Level 2 Milestone: DMF Final Specifications Documents Reviewed and Approved
Modify DMF Design If Necessary
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Modify DMF Firmware if Necessary
Level 2 Review: Review DMF Design, Simulations and Firmware
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Modify Layout of DMF Printed Circuit Board if Necessary
Level 2 Review: Review DMF Layout and Simulations
Level 2 Milestone: DMF Layout and Simulations Reviewed and Approved
Level 1 Review: Review DMF Documents, Design, Simulations and Layout
Level 1 Milestone: DMF Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Pre-production DMF
Procure Long-Delivery DMF Components
Order Long-Delivery DMF Pre-production Components
Deliver Long-Delivery DMF Pre-production Components
Procure Short-Delivery DMF Components
Order Short-Delivery DMF Pre-production Components
Deliver Short-Delivery DMF Pre-production Components
Write Pre-production DMF PC Board Manufacturing and Testing Specifications
Write Pre-production DMF PC Module Assembly and Testing Specifications
Write Pre-production DMF Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Pre-production DMF Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Pre-production DMF Manufacture, and Assembly and Testing Documents Approved|

Manufacture of Pre-production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.2.2.1.20
1.9.1.22.1.20.1
1.9.1.2.2.1.20.2
19122121
191221211
191221212
191221213
1.9.1.22.1.22
191221221
191221222
1.9.1.221.223
1.9.1.2.2.1.23
1.9.1.221.231
1.9.1.22.1.23.2
1.9.1.22.1.233
1.9.1.2.2.1.24
1.9.1.2.2.1.25
1.9.1.2.2.1.26
1.9.1.22.1.26.1
1.9.1.22.1.26.2
1.9.1.2.2.1.26.3
1.9.1.2.2.1.27
1.9.1.222
1912221
1912222
1.9.1.2223
1912224
1.9.1.2225
19122251
1.9.1.22252
1912226
1.9.1.2227
1912228
1.9.1.2229
1.9.1.2.2.2.10
19122211
1.9.1.2.2.2.12
1.9.1.2.2.2.13
1.9.1.2.2.2.14
191222141
1912221411
1.9.1.22.2.141.2
1.9.1.22.2.14.2
1912221421
1.9.1.22.2.14.2.2
1.9.1.22.2.15
1.9.1.2.2.2.16
1.9.1.2.2.217
1.9.1.2.2.2.18
1.9.1.2.2.2.19
1.9.1.2.2.2.20
1.9.1.22.2.20.1

WBS Activity Name

Procure DMF Pre-production Boards
Order PC Board Manufacture, and Assembly and Testing of Pre-production DMF
Deliver Pre-production DMF
Test Single Pre-production DMF
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DMF
Test Pre-production DMF for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Pre-production DMF Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Pre-production DMF Test Results
Level 2 Milestone: Pre-production DMF Design and Testing Approved
Level 1 Review: Review DMF Test Documents and Test Results
Perform Review of DMF Test Documents and Test Results
Re-Work DMF Test Documents and Test Results If Necessary
Re-Review DMF Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Pre-production DMF Test Documents and Test Results Reviewed and Approved; Initiate Production

L1B
Update L1B Requirements Document
Write L1B Final Specifications Document
Level 2 Review: Review L1B Final Specifications Documents
Level 2 Milestone: L1B Final Specifications Documents Reviewed and Approved
Modify L1B Design If Necessary
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Modify L1B Firmware if Necessary
Level 2 Review: Review L1B Design, Simulations and Firmware
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Modify Layout of L1B Printed Circuit Board if Necessary
Level 2 Review: Review L1B Layout and Simulations
Level 2 Milestone: L1B Layout and Simulations Reviewed and Approved
Level 1 Review: Review L1B Documents, Design, Simulations and Layout

Level 1 Milestone: L1B Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Pre-production Units

Manufacture Pre-production L1B
Procure Long-Delivery L1B Components
Order Long-Delivery L1B Pre-production Components
Deliver Long-Delivery L1B Pre-production Components
Procure Short-Delivery L1B Components
Order Short-Delivery L1B Pre-production Components
Deliver Short-Delivery L1B Pre-production Components
Write Pre-production L1B PC Board Manufacturing and Testing Specifications
Write Pre-production L1B PC Module Assembly and Testing Specifications
Write Pre-production L1B Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Pre-production L1B Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Pre-production L1B Manufacture, and Assembly and Testing Documents Approved
Procure L1B Pre-production Boards
Order PC Board Manufacture, and Assembly and Testing of Pre-production L1B

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.2.2.2.20.2
19122221
191222211
1.9.1.22.221.2
1.9.1.22.2213
1.9.1.2.2.2.22
191222221
1.9.1.22.2222
1.9.1.22.2223
1.9.1.2.2.2.23
191222231
1.9.1.2.2.2.23.2
1.9.1.2.2.2.23.3
1.9.1.2.2.2.24
1.9.1.2.2.2.25
1.9.1.2.2.2.26
1.9.1.22.2.26.1
1.9.1.2.2.2.26.2
1.9.1.2.2.2.26.3
1.9.1.2.2.2.27
1.9.1.223
1.9.1.223.1
1.9.1.223.2
1.9.1.2233
1.9.1.2234
1.9.1.2235
19122351
1.9.1.2235.2
1.9.1.223.6
1.9.1.223.7
1.9.1.2238
1.9.1.2239
1.9.1.2.2.3.10
1.9.1.223.11
1.9.1.2.23.12
1.9.1.2.2.3.13
1.9.1.223.14
1.9.1.223.14.1
1.9.1.223.141.1
1.9.1.223.14.1.2
1.9.1.2.23.14.2
1.9.1.223.14.21
1.9.1.223.14.2.2
1.9.1.2.23.15
1.9.1.2.2.3.16
1.9.1.2.23.17
1.9.1.2.23.18
1.9.1.2.23.19
1.9.1.2.2.3.20
1.9.1.223.20.1
1.9.1.2.2.3.20.2
1.9.1.223.21

WBS Activity Name

Deliver Pre-production L1B
Test Single Pre-production L1B
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle L1B
Test Pre-production L1B for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Pre-production L1B Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Pre-production L1B Test Results
Level 2 Milestone: Pre-production L1B Design and Testing Approved
Level 1 Review: Review L1B Test Documents and Test Results
Perform Review of L1B Test Documents and Test Results
Re-Work L1B Test Documents and Test Results If Necessary
Re-Review L1B Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Pre-production L1B Test Documents and Test Results Reviewed and Approved; Initiate Production

EDS
Update EDS Requirements Document
Write EDS Final Specifications Document
Level 2 Review: Review EDS Final Specifications Documents
Level 2 Milestone: EDS Final Specifications Documents Reviewed and Approved
Modify EDS Design If Necessary
Simulate Design Using VHDL
Convert VHDL Code to Gate-Level Design
Modify EDS Firmware if Necessary
Level 2 Review: Review EDS Design, Simulations and Firmware
Level 2 Milestone: Design, Simulations and Firmware Reviewed and Approved
Modify Layout of EDS Printed Circuit Board if Necessary
Level 2 Review: Review EDS Layout and Simulations
Level 2 Milestone: EDS Layout and Simulations Reviewed and Approved
Level 1 Review: Review EDS Documents, Design, Simulations and Layout
Level 1 Milestone: EDS Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Pre-production EDS
Procure Long-Delivery EDS Components
Order Long-Delivery EDS Pre-production Components
Deliver Long-Delivery EDS Pre-production Components
Procure Short-Delivery EDS Components
Order Short-Delivery EDS Pre-production Components
Deliver Short-Delivery EDS Pre-production Components
Write Pre-production EDS PC Board Manufacturing and Testing Specifications
Write Pre-production EDS PC Module Assembly and Testing Specifications
Write Pre-production EDS Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Pre-production EDS Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Pre-production EDS Manufacture, and Assembly and Testing Documents Approved
Procure EDS Pre-production Boards
Order PC Board Manufacture, and Assembly and Testing of Pre-production EDS
Deliver Pre-production EDS
Test Single Pre-production EDS

Manufacture of Pre-production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1912238211
1.9.1.223821.2
1.9.1.223.21.3
1.9.1.2.2.3.22
1912238221
1.9.1.22322.2
1.9.1.223.223
1.9.1.2.2.3.23
1.9.1.2238231
1.9.1.2.2.3.23.2
1.9.1.2.2.3.23.3
1.9.1.2.2.3.24
1.9.1.2.2.3.25
1.9.1.2.2.3.26
1.9.1.2.23.26.1
1.9.1.2.2.3.26.2
1.9.1.2.2.3.26.3
1.9.1.2.2.3.27
1.9.1.23
1.9.1.23.1
1912311
1.9.1.23.1.2
1.9.1.23.13
1912314
1.9.1.23.15
19123151
191231511
1.9.1.23.1512
1.9.1.23.152
1.9.1.23.1521
1.9.1.23.1522
1.9.1.23.16
1.9.1.23.1.7
1.9.1.23.18
1.9.1.23.19
1.9.1.23.19.1
1.9.1.23.1.9.2
1.9.1.23.1.10
1.9.1.23.1.10.1
1.9.1.23.1.10.2
1.9.1.23.1.10.3
1.9.1.23.1.11
191231111
1.9.1.23.1.12
1.9.1.23.1.13
1.9.1.23.1.14
1.9.1.23.1.141
1.9.1.23.1.14.2
1.9.1.23.1.143
1.9.1.23.1.15
1.9.1.23.2
1912321

WBS Activity Name

Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle EDS
Test Pre-production EDS for Interactions
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
System Test Pre-production EDS Connected to Other System Components
Perform Temperature Cycling Tests
Perform Power Supply Variation Tests
Perform Long-Term Functionality Tests
Level 2 Review: Review Pre-production EDS Test Results
Level 2 Milestone: Pre-production EDS Design and Testing Approved
Level 1 Review: Review EDS Test Documents and Test Results
Perform Review of EDS Test Documents and Test Results
Re-Work EDS Test Documents and Test Results If Necessary
Re-Review EDS Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Pre-production EDS Test Documents and Test Results Reviewed and Approved; Initiate Production

Production
DMF
Update DMF Final Specifications Document
Level 2 Review: Review DMF Final Specifications Document
Level 2 Milestone: DMF Final Specifications Document Reviewed and Approved
Level 1 Milestone: DMF Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Production DMF
Procure Long-Delivery DMF Components
Order Long-Delivery DMF Production Components
Deliver Long-Delivery DMF Production Components
Procure Short-Delivery DMF Components
Order Short-Delivery DMF Production Components
Deliver Short-Delivery DMF Production Components
Write Production DMF Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Production DMF Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Production DMF Manufacture, and Assembly and Testing Documents Approved
Procure DMF Production Boards
Order PC Board Manufacture, and Assembly and Testing of Production DMF
Deliver Production DMF
Test Single Production DMF
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle DMF
System Test Production DMF Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production DMF Test Results
Level 2 Milestone: Production DMF Testing Approved
Level 1 Review: Review DMF Test Documents and Test Results
Perform Review of DMF Test Documents and Test Results
Re-Work DMF Test Documents and Test Results If Necessary
Re-Review DMF Test Documents and Test Results If Necessary
Level 1 Milestone: Production DMF Test Documents and Test Results Reviewed and Approved
L1B
Update L1B Final Specifications Document

Manufacture of Production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.23.2.2
1.9.1.23.23
1.9.1.2324
1.9.1.23.25
1.9.1.23.251
191232511
1.9.1.23.2512
1.9.1.23.252
1.9.1.23.2521
1.9.1.23.2522
1.9.1.23.2.6
1.9.1.23.27
1.9.1.23.28
1.9.1.23.29
1.9.1.23.29.1
1.9.1.23.29.2
1.9.1.23.2.10
1.9.1.23.2.10.1
1.9.1.23.2.10.2
1.9.1.23.2.10.3
1.9.1.23.211
191232111
1.9.1.23.2.12
1.9.1.23.2.13
1.9.1.23.2.14
1.9.1.23.2.141
1.9.1.23.2.14.2
1.9.1.23.2.143
1.9.1.23.2.15
1.9.1.233
1.9.1.233.1
1.9.1.233.2
1.9.1.2333
1.9.1.2334
1.9.1.2335
1.9.1.23385.1
1.9.1.23385.1.1
1.9.1.23385.1.2
1.9.1.23385.2
1.9.1.23385.21
1.9.1.23385.2.2
1.9.1.23.3.6
1.9.1.233.7
1.9.1.233.8
1.9.1.23.3.9
1.9.1.2339.1
1.9.1.23.39.2
1.9.1.2.3.3.10
1.9.1.23.3.10.1
1.9.1.2.3.3.10.2
1.9.1.23.3.10.3
1.9.1.233.11

WBS Activity Name

Level 2 Review: Review L1B Final Specifications Document
Level 2 Milestone: L1B Final Specifications Document Reviewed and Approved

WBS Activity Description

Level 1 Milestone: L1B Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Manufacture of Production Units

Manufacture Production L1B
Procure Long-Delivery L1B Components
Order Long-Delivery L1B Production Components
Deliver Long-Delivery L1B Production Components
Procure Short-Delivery L1B Components
Order Short-Delivery L1B Production Components
Deliver Short-Delivery L1B Production Components
Write Production L1B Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Production L1B Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Production L1B Manufacture, and Assembly and Testing Documents Approved
Procure L1B Production Boards
Order PC Board Manufacture, and Assembly and Testing of Production L1B
Deliver Production L1B
Test Single Production L1B
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle L1B
System Test Production L1B Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production L1B Test Results
Level 2 Milestone: Production L1B Testing Approved
Level 1 Review: Review L1B Test Documents and Test Results
Perform Review of L1B Test Documents and Test Results
Re-Work L1B Test Documents and Test Results If Necessary
Re-Review L1B Test Documents and Test Results If Necessary
Level 1 Milestone: Production L1B Test Documents and Test Results Reviewed and Approved
EDS
Update EDS Final Specifications Document
Level 2 Review: Review EDS Final Specifications Document
Level 2 Milestone: EDS Final Specifications Document Reviewed and Approved
Level 1 Milestone: EDS Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Manufacture Production EDS
Procure Long-Delivery EDS Components
Order Long-Delivery EDS Production Components
Deliver Long-Delivery EDS Production Components
Procure Short-Delivery EDS Components
Order Short-Delivery EDS Production Components
Deliver Short-Delivery EDS Production Components
Write Production EDS Module Manufacture, Assembly and Testing Contract
Level 2 Review: Review Production EDS Module Mfg., Assembly and Testing Documents
Level 2 Milestone: Production EDS Manufacture, and Assembly and Testing Documents Approved
Procure EDS Production Boards
Order PC Board Manufacture, and Assembly and Testing of Production EDS
Deliver Production EDS
Test Single Production EDS
Test Internal Hardware and Associated Firmware
Test I/O Hardware and Associated Firmware
Temperature Cycle EDS
System Test Production EDS Connected to Other System Components

Manufacture of Production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.1.2338.111
1.9.1.233.12
1.9.1.23.3.13
1.9.1.233.14
1.9.1.233.14.1
1.9.1.23.3.14.2
1.9.1.23.3.143
1.9.1.233.15
1.9.13

1.9.2

1.9.21
1.9.21.1
192111
1921111
1921112
19211121
19211122
19211123
1921113
1921114
1.9.21.1.15
19211151
1.9.21.1.152
19211153
1.9.21.1.16
1.9.21.1.17
19211171
19211172
19211173
19211174
1.9.21.1.18
19211181
1.9.21.1.182
19211183
19211184
1.9.21.1.185
1.9.21.1.19
1.9.21.1.1.10
1.9.21.1.1.101
1.9.21.1.1.10.2
1.9.21.1.1.103
19211111
1.9.21.1.1.12
1.9.21.1.1.13
192111131
1.9.21.1.1.13.2
1.9.21.1.1.133
1.9.21.1.1.14
1.9.21.1.1.15
1.9.21.1.1.151
1.9.21.1.1.15.2
1.9.21.1.1.153

WBS Activity Name

Perform Long-Term Functionality Tests
Level 2 Review: Review Production EDS Test Results
Level 2 Milestone: Production EDS Testing Approved
Level 1 Review: Review EDS Test Documents and Test Results
Perform Review of EDS Test Documents and Test Results
Re-Work EDS Test Documents and Test Results If Necessary
Re-Review EDS Test Documents and Test Results If Necessary
Level 1 Milestone: Production EDS Test Documents and Test Results Reviewed and Approved
ES&H
Controls and Software
Partitioning
Development & Prototype
Partitioning Software
Write Partitioning Requirements Document
Level 2 Review: Review Partitioning Requirements Document
Perform Review of Partitioning Requirements Document
Modify Partitioning Requirements Document If Necessary
Re-Review Partitioning Requirements Document If Necessary
Level 2 Milestone: Partitioning Requirements Document Reviewed and Approved
Write Partitioning Preliminary Specifications Document
Level 2 Review: Review Partitioning Preliminary Specifications Document
Perform Review of Partitioning Preliminary Specifications Document
Modify Partitioning Preliminary Specifications Document If Necessary
Re-Review Partitioning Preliminary Specifications Document If Necessary
Level 2 Milestone: Partitioning Preliminary Specifications Documents Reviewed and Approved
Develop Prototype Partitioning
Evaluate existing Partitioning implementations
Design
Simulate
Code
Level 2 Review: Review Partitioning Design, Simulations and Code
Perform Review of Partitioning Design, Simulations and Code
Modify Partitioning Design If Necessary
Re-Work Partitioning Simulations If Necessary
Modify Partitioning Code If Necessary
Re-Review Partitioning Design, Simulations and Code If Necessary
Level 2 Milestone: Partitioning Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review Partitioning Prototype Documents, Design, Simulations and Code
Perform Review of Partitioning Documents, Design, Simulations and Code
Modify Partitioning Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: Partitioning Prototype Documents, Design, Simulations and Code Reviewed and Ap
Write Prototype Partitioning Testing Specifications
Level 2 Review: Review Partitioning Testing Documents
Perform Review of Partitioning Testing Documents
Re-Write Partitioning Testing Documents If Necessary
Re-Review Partitioning Testing Documents If Necessary
Level 2 Milestone: Partitioning Testing Documents Approved
Test Partitioning
Design Test Suite
Code Test Suite

WBS Activity Description

proved

Perform Standalone Tests with Simulated I/O

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.21.1.1.154
1.9.21.1.1.16
1.9.21.1.1.16.1
1.9.21.1.1.16.2
1.9.21.1.1.16.3
1.9.21.1.1.17
1.9.21.1.1.18
1.9.21.1.1.181
1.9.21.1.1.18.2
1.9.21.1.1.183
1.9.21.1.1.19
1.9.21.2
192121
1921211
1921212
19212121
19212122
19212123
1.9.21.213
1921214
19212141
19212142
19212143
19212144
1.9.21.215
19212151
1.9.21.2152
1.9.21.2.153
19212154
1.9.21.2.155
1921216
1.9.21.217
1.9.21.218
19212181
1.9.21.219
19212191
1.9.21.2.1.10
1.9.21.21.101
1.9.21.2.1.10.2
1.9.21.2.1.103
19212111
1.9.21.2.1.12
192121121
1.9.21.21.122
1.9.21.21.123
1.9.21.2.1.13
1.9.2.2
19221
192211
1922111
1922112
19221121

WBS Activity Name

Perform System Tests
Level 2 Review: Review Partitioning Test Results
Perform Review of Partitioning Test Results
Re-Write Partitioning Test Procedures If Necessary
Re- Review Partitioning Test Procedures If Necessary
Level 2 Milestone: Partitioning Design and Testing Approved
Level 1 Review: Review Partitioning Test Documents and Test Results
Perform Review of Partitioning Test Documents and Test Results
Re-Work Partitioning Test Documents and Test Results If Necessary
Re-Review Partitioning Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype Partitioning Test Documents and Test Results Reviewed and Approved
Production
Partitioning Software
Update Partitioning Final Specifications Document
Level 2 Review: Review Partitioning Final Specifications Document
Perform Review of Partitioning Final Specifications Document
Re-Write Partitioning Final Specifications Document If Necessary
Re- Review Partitioning Final Specifications Document If Necessary
Level 2 Milestone: Partitioning Final Specifications Document Reviewed and Approved
Develop Production Partitioning
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production Partitioning Design, Simulations, Code, and Documentation
Perform Review of Partitioning Design, Simulations, Code, and Documentation
Modify Partitioning Design If Necessary
Re-Work Partitioning Simulations If Necessary
Modify Partitioning Code If Necessary
Re-Review Partitioning Design, Simulations and Code If Necessary

WBS Activity Description

Level 2 Milestone: Partitioning Production Design, Simulations, Code, and Documentation Reviewed and Approved

Level 1 Milestone: Partitioning Production Documents, Design, Simulations, Code, and Documentation
Test Production Partitioning in Standalone Mode
Test with Simulated 1/0
Test Production Partitioning Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production Partitioning Test Results
Perform Review of Partitioning Test Documents and Test Results
Re-Work Partitioning Test Documents and Test Results If Necessary
Re-Review Partitioning Test Documents and Test Results If Necessary
Level 2 Milestone: Production Partitioning Testing Approved
Level 1 Review: Review Partitioning Test Documents and Test Results
Perform Review of Partitioning Test Documents and Test Results
Re-Work Partitioning Test Documents and Test Results If Necessary
Re-Review Partitioning Test Documents and Test Results If Necessary
Level 1 Milestone: Production Partitioning Test Documents and Test Results Reviewed and Approved
Run Management
Development & Prototype
Run Control System (RCS)
Write RCS Requirements Document
Level 2 Review: Review RCS Requirements Document

Perform Review of RCS Requirements Document

Reviewed and Approved

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

19221122
19221123
1.9.221.13
1922114
1.9.221.15
19221151
1.9.221.152
1.9.221.153
1922116
1.9.221.17
19221171
19221172
19221173
19221174
1922118
19221181
19221182
1.9.221.183
19221184
1.9.221.185
1.9.221.19
1.9.22.1.1.10
1.9.221.1.101
1.9.22.1.1.10.2
1.9.22.1.1.103
19221111
19221112
192211121
192211122
1.9.221.1.123
192211124
1.9.221.1.1241
1.9.22.1.1.12.42
1.9.22.1.1.1243
1.9.22.1.1.125
1.9.221.1.126
1.9.22.1.1.13
1.9.22.1.1.14
192211141
1.9.22.1.1.14.2
1.9.22.1.1.143
1.9.22.1.1.15
1.9.22.1.1.16
1.9.221.1.16.1
1.9.22.1.1.16.2
1.9.22.1.1.16.3
1.9.221.1.16.4
1.9.221.1.17
192211171
192211172
192211173
1.9.22.1.1.18

WBS Activity Name

Modify RCS Requirements Document If Necessary
Re-Review RCS Requirements Document If Necessary
Level 2 Milestone: RCS Requirements Document Reviewed and Approved
Write RCS Preliminary Specifications Document
Level 2 Review: Review RCS Preliminary Specifications Document
Perform Review of RCS Preliminary Specifications Document
Modify RCS Preliminary Specifications Document If Necessary
Re-Review RCS Preliminary Specifications Document If Necessary
Level 2 Milestone: RCS Preliminary Specifications Documents Reviewed and Approved
Develop Prototype RCS
Evaluate existing RCS implementations
Design
Simulate
Code
Level 2 Review: Review RCS Design, Simulations and Code
Perform Review of RCS Design, Simulations and Code
Modify RCS Design If Necessary
Re-Work RCS Simulations If Necessary
Modify RCS Code If Necessary
Re-Review RCS Design, Simulations and Code If Necessary
Level 2 Milestone: RCS Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review RCS Prototype Documents, Design, Simulations and Code
Perform Review of RCS Documents, Design, Simulations and Code
Modify RCS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: RCS Prototype Documents, Design, Simulations and Code Reviewed and Approved
Procure RCS Host
Write RCS Host(s) specifications document
Level 2 Review: Review RCS Specifications Document
Level 2 Milestone: RCS Host Specifications Document Reviewed and Approved
Level 1 Review: Review RCS Host Specifications Document
Perform Review of RCS Documents, Design, Simulations and Code
Modify RCS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Order RCS Host
Deliver RCS Host
Write Prototype RCS Testing Specifications
Level 2 Review: Review RCS Testing Documents
Perform Review of RCS Testing Documents
Re-Write RCS Testing Documents If Necessary
Re-Review RCS Testing Documents If Necessary
Level 2 Milestone: RCS Testing Documents Approved
Test RCS
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review RCS Test Results
Perform Review of RCS Test Results
Re-Write RCS Test Procedures If Necessary
Re- Review RCS Test Procedures If Necessary

Level 2 Milestone: RCS Design and Testing Approved

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.221.1.19
1.9.221.1.191
1.9.22.1.1.19.2
1.9.22.1.1.193
1.9.22.1.1.20
1.9.22.1.2
1922121
1922122
19221221
19221222
19221223
1.9.221.23
1922124
1922125
19221251
19221252
1.9.221.253
1922126
1.9.221.27
19221271
19221272
19221273
19221274
1.9.221.28
19221281
19221282
19221283
19221284
1.9.22.1.285
1.9.22.1.29
1.9.22.1.2.10
1.9.22.1.2.101
1.9.22.1.2.10.2
1.9.22.1.2.10.3
19221211
1.9.22.1.2.12
1.9.22.1.2.13
1.9.221.2131
1.9.22.1.2.13.2
1.9.22.1.2.133
1.9.22.1.2.14
1.9.22.1.2.15
1.9.22.1.2.151
1.9.22.1.2.15.2
1.9.22.1.2.153
1.9.22.1.2.154
1.9.22.1.2.16
1.9.22.1.2.16.1
1.9.22.1.2.16.2
1.9.22.1.2.16.3
1.9.22.1.2.17
1.9.22.1.2.18

WBS Activity Name

Level 1 Review: Review RCS Test Documents and Test Results
Perform Review of RCS Test Documents and Test Results
Re-Work RCS Test Documents and Test Results If Necessary
Re-Review RCS Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype RCS Test Documents and Test Results Reviewed and Approved
Error Handling and Recovery (EHR)
Write EHR Requirements Document
Level 2 Review: Review EHR Requirements Document
Perform Review of EHR Requirements Document
Modify EHR Requirements Document If Necessary
Re-Review EHR Requirements Document If Necessary
Level 2 Milestone: EHR Requirements Document Reviewed and Approved
Write EHR Preliminary Specifications Document
Level 2 Review: Review EHR Preliminary Specifications Document
Perform Review of EHR Preliminary Specifications Document
Modify EHR Preliminary Specifications Document If Necessary
Re-Review EHR Preliminary Specifications Document If Necessary
Level 2 Milestone: EHR Preliminary Specifications Documents Reviewed and Approved
Develop Prototype EHR
Evaluate existing EHR implementations
Design
Simulate
Code
Level 2 Review: Review EHR Design, Simulations and Code
Perform Review of EHR Design, Simulations and Code
Modify EHR Design If Necessary
Re-Work EHR Simulations If Necessary
Modify EHR Code If Necessary
Re-Review EHR Design, Simulations and Code If Necessary
Level 2 Milestone: EHR Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review EHR Prototype Documents, Design, Simulations and Code
Perform Review of EHR Documents, Design, Simulations and Code
Modify EHR Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: EHR Prototype Documents, Design, Simulations and Code Reviewed and Approved
Write Prototype EHR Testing Specifications
Level 2 Review: Review EHR Testing Documents
Perform Review of EHR Testing Documents
Re-Write EHR Testing Documents If Necessary
Re-Review EHR Testing Documents If Necessary
Level 2 Milestone: EHR Testing Documents Approved
Test EHR
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review EHR Test Results
Perform Review of EHR Test Results
Re-Write EHR Test Procedures If Necessary
Re- Review EHR Test Procedures If Necessary
Level 2 Milestone: EHR Design and Testing Approved

Level 1 Review: Review EHR Test Documents and Test Results

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.221.2.181
1.9.22.1.2.18.2
1.9.22.1.2.18.3
1.9.22.1.2.19
1.9.22.13
1.9.2213.1
1.9.22.13.2
192213821
192213822
19221323
1.9.22.133
1922134
1.9.22.135
1.9.22.1351
1.9.22.135.2
19221353
1.9.22.1.36
1.9.22.13.7
19221371
192213872
1.9.22.13.73
19221374
1.9.22.1.38
1.9.22.138.1
1.9.22.1.38.2
1.9.22.1.383
19221384
1.9.22.1.385
1.9.22.1.39
1.9.2.2.1.3.10
1.9.22.1.3.10.1
1.9.2.2.1.3.10.2
1.9.2.2.1.3.10.3
1.9.22.1311
1.9.22.1.3.12
1.9.22.1.3.13
1.9.22.138.131
1.9.22.1.38.13.2
1.9.22.1.3.133
1.9.22.13.14
1.9.22.1.3.15
1.9.22.13.151
1.9.22.1.38.15.2
1.9.22.1.3.153
1.9.22.13.154
1.9.22.1.3.16
1.9.22.13.16.1
1.9.22.1.3.16.2
1.9.2.2.1.3.16.3
1.9.22.1.3.17
1.9.22.1.3.18
1.9.22.13.18.1

WBS Activity Name

Perform Review of EHR Test Documents and Test Results
Re-Work EHR Test Documents and Test Results If Necessary
Re-Review EHR Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype EHR Test Documents and Test Results Reviewed and Approved
Status Monitoring (SM)
Write SM Requirements Document
Level 2 Review: Review SM Requirements Document
Perform Review of SM Requirements Document
Modify SM Requirements Document If Necessary
Re-Review SM Requirements Document If Necessary
Level 2 Milestone: SM Requirements Document Reviewed and Approved
Write SM Preliminary Specifications Document
Level 2 Review: Review SM Preliminary Specifications Document
Perform Review of SM Preliminary Specifications Document
Modify SM Preliminary Specifications Document If Necessary
Re-Review SM Preliminary Specifications Document If Necessary
Level 2 Milestone: SM Preliminary Specifications Documents Reviewed and Approved
Develop Prototype SM
Evaluate existing SM implementations
Design
Simulate
Code
Level 2 Review: Review SM Design, Simulations and Code
Perform Review of SM Design, Simulations and Code
Modify SM Design If Necessary
Re-Work SM Simulations If Necessary
Modify SM Code If Necessary
Re-Review SM Design, Simulations and Code If Necessary
Level 2 Milestone: SM Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review SM Prototype Documents, Design, Simulations and Code
Perform Review of SM Documents, Design, Simulations and Code
Modify SM Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: SM Prototype Documents, Design, Simulations and Code Reviewed and Approved
Write Prototype SM Testing Specifications
Level 2 Review: Review SM Testing Documents
Perform Review of SM Testing Documents
Re-Write SM Testing Documents If Necessary
Re-Review SM Testing Documents If Necessary
Level 2 Milestone: SM Testing Documents Approved
Test SM
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review SM Test Results
Perform Review of SM Test Results
Re-Write SM Test Procedures If Necessary
Re- Review SM Test Procedures If Necessary
Level 2 Milestone: SM Design and Testing Approved
Level 1 Review: Review SM Test Documents and Test Results
Perform Review of SM Test Documents and Test Results

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.2.2.1.3.18.2
1.9.2.2.1.3.18.3
1.9.22.1.3.19
192214
1922141
1.9.22.1.4.2
19221421
19221422
19221423
1.9.22.1.43
1922144
1.9.22.1.45
19221451
19221452
19221453
1.9.22.1.46
1.9.22.1.47
19221471
19221472
19221473
19221474
1.9.22.1.48
19221481
19221482
19221483
19221484
1.9.22.1.485
1.9.22.1.49
1.9.22.1.4.10
1.9.22.1.4.101
1.9.2.2.1.4.10.2
1.9.22.1.4.10.3
19221411
1.9.22.1.4.12
1.9.22.1.4.13
192214131
1.9.22.1.4.13.2
1.9.22.1.4.133
1.9.22.1.4.14
1.9.22.1.4.15
1.9.22.1.4.151
1.9.22.1.4.15.2
1.9.22.1.4.153
1.9.22.1.4.154
1.9.22.1.4.16
1.9.22.14.16.1
1.9.22.1.4.16.2
1.9.22.1.4.16.3
1.9.22.1.4.17
1.9.22.1.4.18
1.9.22.1.4.18.1
1.9.22.1.4.18.2

WBS Activity Name

Re-Work SM Test Documents and Test Results If Necessary
Re-Review SM Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype SM Test Documents and Test Results Reviewed and Approved
Cold Start (CS)
Write CS Requirements Document
Level 2 Review: Review CS Requirements Document
Perform Review of CS Requirements Document
Modify CS Requirements Document If Necessary
Re-Review CS Requirements Document If Necessary
Level 2 Milestone: CS Requirements Document Reviewed and Approved
Write CS Preliminary Specifications Document
Level 2 Review: Review CS Preliminary Specifications Document
Perform Review of CS Preliminary Specifications Document
Modify CS Preliminary Specifications Document If Necessary
Re-Review CS Preliminary Specifications Document If Necessary
Level 2 Milestone: CS Preliminary Specifications Documents Reviewed and Approved
Develop Prototype CS
Evaluate existing CS implementations
Design
Simulate
Code
Level 2 Review: Review CS Design, Simulations and Code
Perform Review of CS Design, Simulations and Code
Modify CS Design If Necessary
Re-Work CS Simulations If Necessary
Modify CS Code If Necessary
Re-Review CS Design, Simulations and Code If Necessary
Level 2 Milestone: CS Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review CS Prototype Documents, Design, Simulations and Code
Perform Review of CS Documents, Design, Simulations and Code
Modify CS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: CS Prototype Documents, Design, Simulations and Code Reviewed and Approved
Write Prototype CS Testing Specifications
Level 2 Review: Review CS Testing Documents
Perform Review of CS Testing Documents
Re-Write CS Testing Documents If Necessary
Re-Review CS Testing Documents If Necessary
Level 2 Milestone: CS Testing Documents Approved
Test CS
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review CS Test Results
Perform Review of CS Test Results
Re-Write CS Test Procedures If Necessary
Re- Review CS Test Procedures If Necessary
Level 2 Milestone: CS Design and Testing Approved
Level 1 Review: Review CS Test Documents and Test Results
Perform Review of CS Test Documents and Test Results
Re-Work CS Test Documents and Test Results If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.22.1.4.18.3
1.9.22.1.4.19
1.9.22.15
1922151
1.9.22.15.2
19221521
19221522
19221523
1.9.22.153
1922154
1.9.22.155
19221551
1.9.22.155.2
1.9.22.1553
1.9.22.156
1.9.22.15.7
19221571
19221572
19221573
19221574
1.9.22.158
1.9.22.158.1
1.9.22.158.2
1.9.22.1583
1.9.22.1584
1.9.22.1585
1.9.22.159
1.9.2.2.1.5.10
1.9.22.1.5.10.1
1.9.2.2.1.5.10.2
1.9.2.2.1.5.10.3
1.9.22.1511
1.9.22.15.12
1.9.22.1.5.13
1.9.22.15131
1.9.22.15.13.2
1.9.22.15.133
1.9.22.15.14
1.9.22.1.5.15
1.9.22.15.151
1.9.22.1.5.15.2
1.9.22.15.153
1.9.22.15.15.4
1.9.22.1.5.16
1.9.22.15.16.1
1.9.22.1.5.16.2
1.9.2.2.1.5.16.3
1.9.22.1.5.17
1.9.22.1.5.18
1.9.22.15.18.1
1.9.22.1.5.18.2
1.9.22.1.5.18.3

WBS Activity Name

Re-Review CS Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype CS Test Documents and Test Results Reviewed and Approved
Message Passing System (MPS)
Write MPS Requirements Document
Level 2 Review: Review MPS Requirements Document
Perform Review of MPS Requirements Document
Modify MPS Requirements Document If Necessary
Re-Review MPS Requirements Document If Necessary
Level 2 Milestone: MPS Requirements Document Reviewed and Approved
Write MPS Preliminary Specifications Document
Level 2 Review: Review MPS Preliminary Specifications Document
Perform Review of MPS Preliminary Specifications Document
Modify MPS Preliminary Specifications Document If Necessary
Re-Review MPS Preliminary Specifications Document If Necessary
Level 2 Milestone: MPS Preliminary Specifications Documents Reviewed and Approved
Develop Prototype MPS
Evaluate existing MPS implementations
Design
Simulate
Code
Level 2 Review: Review MPS Design, Simulations and Code
Perform Review of MPS Design, Simulations and Code
Modify MPS Design If Necessary
Re-Work MPS Simulations If Necessary
Modify MPS Code If Necessary
Re-Review MPS Design, Simulations and Code If Necessary
Level 2 Milestone: MPS Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review MPS Prototype Documents, Design, Simulations and Code
Perform Review of MPS Documents, Design, Simulations and Code
Modify MPS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: MPS Prototype Documents, Design, Simulations and Code Reviewed and Approved
Write Prototype MPS Testing Specifications
Level 2 Review: Review MPS Testing Documents
Perform Review of MPS Testing Documents
Re-Write MPS Testing Documents If Necessary
Re-Review MPS Testing Documents If Necessary
Level 2 Milestone: MPS Testing Documents Approved
Test MPS
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review MPS Test Results
Perform Review of MPS Test Results
Re-Write MPS Test Procedures If Necessary
Re- Review MPS Test Procedures If Necessary
Level 2 Milestone: MPS Design and Testing Approved
Level 1 Review: Review MPS Test Documents and Test Results
Perform Review of MPS Test Documents and Test Results
Re-Work MPS Test Documents and Test Results If Necessary
Re-Review MPS Test Documents and Test Results If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.22.1.5.19
1.9.2.2.16
1.9.22.16.1
1.9.22.1.6.2
19221621
1.9.2216.22
1.9.22.16.23
1.9.22.1.6.3
1.9.22.16.4
1.9.22.1.6.5
1.9.22.1651
19221652
19221653
1.9.22.1.6.6
1.9.22.1.6.7
19221671
1.9.2216.7.2
1.9.22.1.6.7.3
1.9.22.16.74
1.9.22.1.6.8
19221681
1.9.22.16.8.2
1.9.22.1.6.83
19221684
1.9.22.1.6.85
1.9.22.1.6.9
1.9.2.2.1.6.10
1.9.22.1.6.10.1
1.9.2.2.1.6.10.2
1.9.2.2.1.6.10.3
1.9.22.16.11
1.9.22.1.6.12
1.9.22.1.6.13
1.9.22.16.13.1
1.9.22.1.6.13.2
1.9.22.1.6.13.3
1.9.22.16.14
1.9.22.1.6.15
1.9.22.16.15.1
1.9.22.1.6.15.2
1.9.22.1.6.153
1.9.22.1.6.154
1.9.22.1.6.16
1.9.22.16.16.1
1.9.2.2.1.6.16.2
1.9.2.2.1.6.16.3
1.9.22.1.6.17
1.9.22.1.6.18
1.9.22.16.18.1
1.9.22.1.6.18.2
1.9.2.2.1.6.18.3
1.9.22.1.6.19

WBS Activity Name

Level 1 Milestone: Prototype MPS Test Documents and Test Results Reviewed and Approved
Control Room Log (CRL)
Write CRL Requirements Document
Level 2 Review: Review CRL Requirements Document
Perform Review of CRL Requirements Document
Modify CRL Requirements Document If Necessary
Re-Review CRL Requirements Document If Necessary
Level 2 Milestone: CRL Requirements Document Reviewed and Approved
Write CRL Preliminary Specifications Document
Level 2 Review: Review CRL Preliminary Specifications Document
Perform Review of CRL Preliminary Specifications Document
Modify CRL Preliminary Specifications Document If Necessary
Re-Review CRL Preliminary Specifications Document If Necessary
Level 2 Milestone: CRL Preliminary Specifications Documents Reviewed and Approved
Develop Prototype CRL
Evaluate existing CRL implementations
Design
Simulate
Code
Level 2 Review: Review CRL Design, Simulations and Code
Perform Review of CRL Design, Simulations and Code
Modify CRL Design If Necessary
Re-Work CRL Simulations If Necessary
Modify CRL Code If Necessary
Re-Review CRL Design, Simulations and Code If Necessary
Level 2 Milestone: CRL Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review CRL Prototype Documents, Design, Simulations and Code
Perform Review of CRL Documents, Design, Simulations and Code
Modify CRL Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: CRL Prototype Documents, Design, Simulations and Code Reviewed and Approved|
Write Prototype CRL Testing Specifications
Level 2 Review: Review CRL Testing Documents
Perform Review of CRL Testing Documents
Re-Write CRL Testing Documents If Necessary
Re-Review CRL Testing Documents If Necessary
Level 2 Milestone: CRL Testing Documents Approved
Test CRL
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review CRL Test Results
Perform Review of CRL Test Results
Re-Write CRL Test Procedures If Necessary
Re- Review CRL Test Procedures If Necessary
Level 2 Milestone: CRL Design and Testing Approved
Level 1 Review: Review CRL Test Documents and Test Results
Perform Review of CRL Test Documents and Test Results
Re-Work CRL Test Documents and Test Results If Necessary
Re-Review CRL Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype CRL Test Documents and Test Results Reviewed and Approved

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.22.2
192221
1922211
1922212
19222121
19222122
19222123
1922213
1922214
19222141
19222142
19222143
19222144
1922215
19222151
19222152
19222153
19222154
19222155
1922216
1922217
1922218
19222181
1.9.22219
19222191
1.9.22.2.1.10
1.9.22.2.1.101
1.9.22.2.1.10.2
1.9.22.2.1.103
19222111
19222112
192221121
1.9.2221.122
1.9.2221.123
1.9.22.2.1.13
1.9.2222
1922221
1922222
19222221
19222222
19222223
1922223
1922224
19222241
19222242
19222243
19222244
1922225
19222251
19222252
19222253
19222254

WBS Activity Name

Production
RCS

Update RCS Final Specifications Document

Level 2 Review: Review RCS Final Specifications Document
Perform Review of RCS Final Specifications Document
Re-Write RCS Final Specifications Document If Necessary
Re- Review RCS Final Specifications Document If Necessary

Level 2 Milestone: RCS Final Specifications Document Reviewed and Approved

Develop Production RCS
Update Design
Update Simulation
Update Code
Write user documentation

Level 2 Review: Review Production RCS Design, Simulations, Code, and Documentation
Perform Review of RCS Design, Simulations, Code, and Documentation
Modify RCS Design If Necessary
Re-Work RCS Simulations If Necessary
Modify RCS Code If Necessary
Re-Review RCS Design, Simulations and Code If Necessary

WBS Activity Description

Level 2 Milestone: RCS Production Design, Simulations, Code, and Documentation Reviewed and Approved
Level 1 Milestone: RCS Production Documents, Design, Simulations, Code, and Documentation Reviewed and Approved

Test Production RCS in Standalone Mode
Test with Simulated 1/0
Test Production RCS Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production RCS Test Results
Perform Review of RCS Test Documents and Test Results
Re-Work RCS Test Documents and Test Results If Necessary
Re-Review RCS Test Documents and Test Results If Necessary
Level 2 Milestone: Production RCS Testing Approved
Level 1 Review: Review RCS Test Documents and Test Results
Perform Review of RCS Test Documents and Test Results
Re-Work RCS Test Documents and Test Results If Necessary
Re-Review RCS Test Documents and Test Results If Necessary
Level 1 Milestone: Production RCS Test Documents and Test Results Reviewed and Approved
EHR
Update EHR Final Specifications Document
Level 2 Review: Review EHR Final Specifications Document
Perform Review of EHR Final Specifications Document
Re-Write EHR Final Specifications Document If Necessary
Re- Review EHR Final Specifications Document If Necessary
Level 2 Milestone: EHR Final Specifications Document Reviewed and Approved
Develop Production EHR
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production EHR Design, Simulations, Code, and Documentation
Perform Review of EHR Design, Simulations, Code, and Documentation
Modify EHR Design If Necessary
Re-Work EHR Simulations If Necessary
Modify EHR Code If Necessary

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.222255
1922226
1.9.22227
1.9.22228
19222281
1.9.22229
19222291
1.9.22.2.2.10
1.9.22.2.2.101
1.9.22.2.2.10.2
1.9.22.2.2.10.3
19222211
1.9.22.2212
1.9.2222121
1.9.2222122
1.9.2222123
1.9.22.2.2.13
1.9.2223
1.9.2223.1
1.9.22.23.2
19222321
19222322
1.9.222323
1.9.22.233
1922234
19222341
19222342
19222343
19222344
1.9.22.235
19222351
19222352
1.9.22.2353
19222354
1.9.22.2355
1.9.22.236
1.9.22.237
1.9.22.238
19222381
1.9.22.239
1.9.22239.1
1.9.2.2.2.3.10
1.9.22.23.10.1
1.9.2.2.2.3.10.2
1.9.2.2.2.3.10.3
1.9.2223.11
1.9.22.23.12
1.9.2223.121
1.9.22.23.122
1.9.22.23.123
1.9.22.23.13
192224

WBS Activity Name WBS Activity Description

Re-Review EHR Design, Simulations and Code If Necessary
Level 2 Milestone: EHR Production Design, Simulations, Code, and Documentation Reviewed and Approved
Level 1 Milestone: EHR Production Documents, Design, Simulations, Code, and Documentation Reviewed and Approved
Test Production EHR in Standalone Mode

Test with Simulated 1/0
Test Production EHR Connected to Other System Components

Perform Long-Term Functionality Tests
Level 2 Review: Review Production EHR Test Results

Perform Review of EHR Test Documents and Test Results

Re-Work EHR Test Documents and Test Results If Necessary

Re-Review EHR Test Documents and Test Results If Necessary
Level 2 Milestone: Production EHR Testing Approved
Level 1 Review: Review EHR Test Documents and Test Results

Perform Review of EHR Test Documents and Test Results

Re-Work EHR Test Documents and Test Results If Necessary

Re-Review EHR Test Documents and Test Results If Necessary
Level 1 Milestone: Production EHR Test Documents and Test Results Reviewed and Approved

SM
Update SM Final Specifications Document
Level 2 Review: Review SM Final Specifications Document

Perform Review of SM Final Specifications Document

Re-Write SM Final Specifications Document If Necessary

Re- Review SM Final Specifications Document If Necessary
Level 2 Milestone: SM Final Specifications Document Reviewed and Approved
Develop Production SM

Update Design

Update Simulation

Update Code

Write user documentation
Level 2 Review: Review Production SM Design, Simulations, Code, and Documentation

Perform Review of SM Design, Simulations, Code, and Documentation

Modify SM Design If Necessary

Re-Work SM Simulations If Necessary

Modify SM Code If Necessary

Re-Review SM Design, Simulations and Code If Necessary
Level 2 Milestone: SM Production Design, Simulations, Code, and Documentation Reviewed and Approved
Level 1 Milestone: SM Production Documents, Design, Simulations, Code, and Documentation Reviewed and Approved
Test Production SM in Standalone Mode

Test with Simulated 1/0
Test Production SM Connected to Other System Components

Perform Long-Term Functionality Tests
Level 2 Review: Review Production SM Test Results

Perform Review of SM Test Documents and Test Results

Re-Work SM Test Documents and Test Results If Necessary

Re-Review SM Test Documents and Test Results If Necessary
Level 2 Milestone: Production SM Testing Approved
Level 1 Review: Review SM Test Documents and Test Results

Perform Review of SM Test Documents and Test Results

Re-Work SM Test Documents and Test Results If Necessary

Re-Review SM Test Documents and Test Results If Necessary
Level 1 Milestone: Production SM Test Documents and Test Results Reviewed and Approved

Ccs

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1922241
1922242
19222421
19222422
19222423
1922243
1922244
19222441
19222442
19222443
19222444
1.9.22245
19222451
1.9.222452
19222453
19222454
1.9.222455
1922246
1.9.22247
1922248
19222481
1.9.22249
19222491
1.9.2.2.2.4.10
1.9.22.2.4.10.1
1.9.22.2.4.10.2
1.9.22.2.410.3
19222411
19222412
192224121
1.9.2224122
1.9.2224.123
1.9.22.2.4.13
1.9.2225
1.9.2225.1
1.9.22.25.2
19222521
19222522
1.9.222523
1.9.22.253
1922254
19222541
19222542
19222543
19222544
1.9.22.255
1.9.222551
1.9.22255.2
1.9.222553
1.9.222554
1.9.222555
1.9.22.256

WBS Activity Name

Update CS Final Specifications Document
Level 2 Review: Review CS Final Specifications Document
Perform Review of CS Final Specifications Document
Re-Write CS Final Specifications Document If Necessary
Re- Review CS Final Specifications Document If Necessary
Level 2 Milestone: CS Final Specifications Document Reviewed and Approved
Develop Production CS
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production CS Design, Simulations, Code, and Documentation
Perform Review of CS Design, Simulations, Code, and Documentation
Modify CS Design If Necessary
Re-Work CS Simulations If Necessary
Modify CS Code If Necessary
Re-Review CS Design, Simulations and Code If Necessary

WBS Activity Description

Level 2 Milestone: CS Production Design, Simulations, Code, and Documentation Reviewed and Approved

Level 1 Milestone: CS Production Documents, Design, Simulations, Code, and Documentation Review:
Test Production CS in Standalone Mode
Test with Simulated 1/0
Test Production CS Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production CS Test Results
Perform Review of CS Test Documents and Test Results
Re-Work CS Test Documents and Test Results If Necessary
Re-Review CS Test Documents and Test Results If Necessary
Level 2 Milestone: Production CS Testing Approved
Level 1 Review: Review CS Test Documents and Test Results
Perform Review of CS Test Documents and Test Results
Re-Work CS Test Documents and Test Results If Necessary
Re-Review CS Test Documents and Test Results If Necessary
Level 1 Milestone: Production CS Test Documents and Test Results Reviewed and Approved
MPS
Update MPS Final Specifications Document
Level 2 Review: Review MPS Final Specifications Document
Perform Review of MPS Final Specifications Document
Re-Write MPS Final Specifications Document If Necessary
Re- Review MPS Final Specifications Document If Necessary
Level 2 Milestone: MPS Final Specifications Document Reviewed and Approved
Develop Production MPS
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production MPS Design, Simulations, Code, and Documentation
Perform Review of MPS Design, Simulations, Code, and Documentation
Modify MPS Design If Necessary
Re-Work MPS Simulations If Necessary
Modify MPS Code If Necessary
Re-Review MPS Design, Simulations and Code If Necessary

ed and Approved

Level 2 Milestone: MPS Production Design, Simulations, Code, and Documentation Reviewed and Approved

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.22257
1.9.22.258
1.9.22258.1
1.9.22.259
1.9.22259.1
1.9.2.2.25.10
1.9.22.25.10.1
1.9.2.2.25.10.2
1.9.2.2.25.10.3
1.9.22.25.11
1.9.22.2512
1.9.2225.121
1.9.2225.12.2
1.9.22.25.123
1.9.22.25.13
1.9.22.26
1.9.2226.1
1.9.22.26.2
1.9.2226.21
1.9.2226.2.2
1.9.2226.23
1.9.22.26.3
1.9.2226.4
19222641
19222642
19222643
19222644
1.9.22.26.5
1.9.222651
1.9.22.26.5.2
1.9.22.26.53
1.9.22.26.54
1.9.22.2.6.55
1.9.22.2.6.6
1.9.22.26.7
1.9.22.26.8
19222681
1.9.22.2.6.9
19222691
1.9.2.2.2.6.10
1.9.22.2.6.10.1
1.9.2.2.2.6.10.2
1.9.2.2.2.6.10.3
1.9.22.26.11
1.9.22.26.12
1.9.2226.12.1
1.9.22.26.12.2
1.9.22.26.12.3
1.9.22.26.13
1.9.23
1.9.23.1
1.9.23.1.1

WBS Activity Name

Level 1 Milestone: MPS Production Documents, Design, Simulations, Code, and Documentation Revie!
Test Production MPS in Standalone Mode
Test with Simulated 1/0
Test Production MPS Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production MPS Test Results
Perform Review of MPS Test Documents and Test Results
Re-Work MPS Test Documents and Test Results If Necessary
Re-Review MPS Test Documents and Test Results If Necessary
Level 2 Milestone: Production MPS Testing Approved
Level 1 Review: Review MPS Test Documents and Test Results
Perform Review of MPS Test Documents and Test Results
Re-Work MPS Test Documents and Test Results If Necessary
Re-Review MPS Test Documents and Test Results If Necessary
Level 1 Milestone: Production MPS Test Documents and Test Results Reviewed and Approved
CRL
Update CRL Final Specifications Document
Level 2 Review: Review CRL Final Specifications Document
Perform Review of CRL Final Specifications Document
Re-Write CRL Final Specifications Document If Necessary
Re- Review CRL Final Specifications Document If Necessary
Level 2 Milestone: CRL Final Specifications Document Reviewed and Approved
Develop Production CRL
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production CRL Design, Simulations, Code, and Documentation
Perform Review of CRL Design, Simulations, Code, and Documentation
Modify CRL Design If Necessary
Re-Work CRL Simulations If Necessary
Modify CRL Code If Necessary
Re-Review CRL Design, Simulations and Code If Necessary
Level 2 Milestone: CRL Production Design, Simulations, Code, and Documentation Reviewed and App!

|WBS Activity Description

wed and Approved

roved

Level 1 Milestone: CRL Production Documents, Design, Simulations, Code, and Documentation Reviewed and Approved

Test Production CRL in Standalone Mode
Test with Simulated 1/0

Test Production CRL Connected to Other System Components
Perform Long-Term Functionality Tests

Level 2 Review: Review Production CRL Test Results
Perform Review of CRL Test Documents and Test Results
Re-Work CRL Test Documents and Test Results If Necessary
Re-Review CRL Test Documents and Test Results If Necessary

Level 2 Milestone: Production CRL Testing Approved

Level 1 Review: Review CRL Test Documents and Test Results
Perform Review of CRL Test Documents and Test Results
Re-Work CRL Test Documents and Test Results If Necessary
Re-Review CRL Test Documents and Test Results If Necessary

Level 1 Milestone: Production CRL Test Documents and Test Results Reviewed and Approved

Slow Control System (SCS)
Development & Prototype

Slow Controls Software

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1923111
1.9.23.1.1.2
19231121
1.9.23.1.122
1.9.23.1.123
1.9.23.1.13
1923114
1.9.23.1.15
1.9.23.1.151
1.9.23.1.152
1.9.23.1.153
1.9.23.1.16
1.9.23.1.1.7
19231171
19231172
1.9.23.1.1.73
1.9.23.1.18
1.9.23.1.181
1.9.23.1.182
1.9.23.1.183
1.9.23.1.184
1.9.23.1.1.85
1.9.23.1.19
1.9.23.1.1.10
1.9.23.1.1.101
1.9.23.1.1.10.2
1.9.23.1.1.10.3
19231111
1.9.23.1.1.12
1.9.23.1.1121
1.9.23.1.1.12.2
1.9.23.1.1.13
1.9.23.1.1.131
1.9.23.1.1.13.2
1.9.23.1.1.14
1.9.23.1.1.15
1.9.23.1.1.151
1.9.23.1.1.15.2
1.9.23.1.1.153
1.9.23.1.1.16
1.9.23.1.1.17
192311171
1.9.23.1.1.17.2
1.9.23.1.1.18
1.9.23.1.1.181
1.9.23.1.1.18.2
1.9.23.1.1.183
1.9.23.1.1.19
1.9.23.1.1.20
1.9.23.1.1.20.1
1.9.23.1.1.20.2
1.9.23.1.1.20.3

WBS Activity Name

Write SCS Requirements Document
Level 2 Review: Review SCS Requirements Document
Perform Review of SCS Requirements Document
Modify SCS Requirements Document If Necessary
Re-Review SCS Requirements Document If Necessary
Level 2 Milestone: SCS Requirements Document Reviewed and Approved
Write SCS Preliminary Specifications Document
Level 2 Review: Review SCS Preliminary Specifications Document
Perform Review of SCS Preliminary Specifications Document
Modify SCS Preliminary Specifications Document If Necessary
Re-Review SCS Preliminary Specifications Document If Necessary
Level 2 Milestone: SCS Preliminary Specifications Documents Reviewed and Approved
Develop Prototype SCS
Design
Simulation
Code
Level 2 Review: Review SCS Design, Simulations and Code
Perform Review of SCS Design, Simulations and Code
Modify SCS Design If Necessary
Re-Work SCS Simulations If Necessary
Modify SCS Code If Necessary
Re-Review SCS Design, Simulations and Code If Necessary
Level 2 Milestone: SCS Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review SCS Prototype Documents, Design, Simulations and Code
Perform Review of SCS Documents, Design, Simulations and Code
Modify SCS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: SCS Prototype Documents, Design, Simulations and Code Reviewed and Approved
Procure SCS Prototype Software
Order SCS Prototype Software
Deliver SCS Prototype Software
Procure SCS Prototype Hardware
Order SCS Prototype Hardware
Deliver SCS Prototype Hardware
Write Prototype SCS Testing Specifications
Level 2 Review: Review SCS Testing Documents
Perform Review of SCS Testing Documents
Re-Write SCS Testing Documents If Necessary
Re-Review SCS Testing Documents If Necessary
Level 2 Milestone: SCS Testing Documents Approved
Test SCS
Standalone Tests with Simulated I/O
System Tests
Level 2 Review: Review SCS Test Results
Perform Review of SCS Test Results
Re-Write SCS Test Procedures If Necessary
Re- Review SCS Test Procedures If Necessary
Level 2 Milestone: SCS Design and Testing Approved
Level 1 Review: Review SCS Test Documents and Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary

Re-Review SCS Test Documents and Test Results If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

19231121
1.9.23.2
1.9.23.2.1
1.9.2321.1
1.9.23.2.1.2
19232121
1.9.23.2122
1.9.23.21.23
1.9.23.2.13
1923214
19232141
19232142
1.9.23.2.143
1.9.23.2.15
1.9.23.2.151
1.9.23.2.152
1.9.23.2.153
1.9.23.2.154
1.9.23.2.155
1.9.23.2.16
1.9.23.2.17
1.9.23.2.18
1.9.23.2.181
1.9.23.2.19
1.9.23.2.19.1
1.9.23.2.1.10
1.9.23.2.1.10.1
1.9.23.2.1.10.2
1.9.23.2.1.10.3
1.9.23.2.1.11
1.9.23.2.1.12
1.9.23.21.121
1.9.23.2.1.12.2
1.9.23.2.1.13
1.9.23.2.1.131
1.9.23.2.1.13.2
1.9.23.2.1.14
1.9.23.2.1.141
1.9.23.2.1.14.2
1.9.23.2.1.143
1.9.23.2.1.15
1.9.2.4
1.9.24.1
192411
1924111
1924112
19241121
19241122
19241123
1.9.241.13
1924114
1.9.241.15

WBS Activity Name WBS Activity Description

Level 1 Milestone: Prototype SCS Test Documents and Test Results Reviewed and Approved
Production
Slow Controls Software
Update SCS Final Specifications Document
Level 2 Review: Review SCS Final Specifications Document
Perform Review of SCS Final Specifications Document
Re-Write SCS Final Specifications Document If Necessary
Re- Review SCS Final Specifications Document If Necessary
Level 2 Milestone: SCS Final Specifications Document Reviewed and Approved
Develop Production SCS
Update Design
Update Simulation
Update Code
Level 2 Review: Review Production SCS Design, Simulations and Code
Perform Review of SCS Design, Simulations and Code
Modify SCS Design If Necessary
Re-Work SCS Simulations If Necessary
Modify SCS Code If Necessary
Re-Review SCS Design, Simulations and Code If Necessary
Level 2 Milestone: SCS Production Design, Simulations and Code Reviewed and Approved
Level 1 Milestone: SCS Production Documents, Design, Simulations and Code Reviewed and Approved
Test Production SCS in Standalone Mode
Test with Simulated 1/0
Test Production SCS Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production SCS Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary
Re-Review SCS Test Documents and Test Results If Necessary
Level 2 Milestone: Production SCS Testing Approved
Procure SCS Production Software
Order SCS Production Software
Deliver SCS Production Software
Procure SCS Production Hardware
Order SCS Production Hardware
Deliver SCS Production Hardware
Level 1 Review: Review SCS Test Documents and Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary
Re-Review SCS Test Documents and Test Results If Necessary
Level 1 Milestone: Production SCS Test Documents and Test Results Reviewed and Approved
Data Logging (DLG)
Development & Prototype
Data Logging Software
Write DLG Requirements Document
Level 2 Review: Review DLG Requirements Document
Perform Review of DLG Requirements Document
Modify DLG Requirements Document If Necessary
Re-Review DLG Requirements Document If Necessary
Level 2 Milestone: DLG Requirements Document Reviewed and Approved
Write DLG Preliminary Specifications Document
Level 2 Review: Review DLG Preliminary Specifications Document

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

19241151
19241152
19241153
1.9.24.1.16
1.9.24.1.17
19241171
19241172
19241173
1.9.241.18
19241181
19241182
19241183
19241184
19241185
1.9.24.1.19
1.9.24.1.1.10
1.9.241.1.101
1.9.24.1.1.10.2
1.9.24.1.1.103
19241111
1.9.24.1.1.12
192411121
192411122
1.9.24.1.1.13
1.9.24.1.1.14
192411141
1.9.24.1.1.14.2
1.9.24.1.1.143
1.9.24.1.1.15
1.9.24.1.1.16
1.9.241.1.16.1
1.9.24.1.1.16.2
1.9.24.1.1.17
192411171
192411172
192411173
1.9.24.1.1.18
1.9.24.1.1.19
192411191
1.9.24.1.1.19.2
1.9.24.1.1.193
1.9.24.1.1.20
1.9.24.2
192421
1924211
1924212
19242121
19242122
19242123
1924213
1924214
19242141

WBS Activity Name

Perform Review of DLG Preliminary Specifications Document

Modify DLG Preliminary Specifications Document If Necessary

Re-Review DLG Preliminary Specifications Document If Necessary
Level 2 Milestone: DLG Preliminary Specifications Documents Reviewed and Approved
Develop Prototype DLG

Design

Simulation

Code
Level 2 Review: Review DLG Design, Simulations and Code

Perform Review of DLG Design, Simulations and Code

Modify DLG Design If Necessary

Re-Work DLG Simulations If Necessary

Modify DLG Code If Necessary

Re-Review DLG Design, Simulations and Code If Necessary
Level 2 Milestone: DLG Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review DLG Prototype Documents, Design, Simulations and Code

Perform Review of DLG Documents, Design, Simulations and Code

Modify DLG Documents, Design, Simulations and Code If Necessary

Re-Review Documents, Design, Simulations and Code If Necessary

Level 1 Milestone: DLG Prototype Documents, Design, Simulations and Code Reviewed and Approved

Procure DLG Prototype Hardware
Order DLG Prototype Hardware
Deliver DLG Prototype Hardware
Write Prototype DLG Testing Specifications
Level 2 Review: Review DLG Testing Documents
Perform Review of DLG Testing Documents
Re-Write DLG Testing Documents If Necessary
Re-Review DLG Testing Documents If Necessary
Level 2 Milestone: DLG Testing Documents Approved
Test DLG
Standalone Tests with Simulated I/O
System Tests
Level 2 Review: Review DLG Test Results
Perform Review of DLG Test Results
Re-Write DLG Test Procedures If Necessary
Re- Review DLG Test Procedures If Necessary
Level 2 Milestone: DLG Design and Testing Approved
Level 1 Review: Review DLG Test Documents and Test Results
Perform Review of DLG Test Documents and Test Results
Re-Work DLG Test Documents and Test Results If Necessary
Re-Review DLG Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype DLG Test Documents and Test Results Reviewed and Approved
Production
Data Logging Software
Update DLG Final Specifications Document
Level 2 Review: Review DLG Final Specifications Document
Perform Review of DLG Final Specifications Document
Re-Write DLG Final Specifications Document If Necessary
Re- Review DLG Final Specifications Document If Necessary
Level 2 Milestone: DLG Final Specifications Document Reviewed and Approved
Develop Production DLG
Update Design

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

19242142
19242143
19242144
1924215
19242151
19242152
19242153
19242154
19242155
1924216
1.9.24217
1924218
19242181
1924219
19242191
1.9.24.2.1.10
1.9.24.2.1.101
1.9.24.2.1.10.2
1.9.24.2.1.103
19242111
1.9.24.2.1.12
192421121
1.9.2421.122
1.9.24.2.1.13
192421131
1.9.24.2.1.13.2
1.9.24.2.1.133
1.9.24.2.1.14
1.9.25
1.9.25.1
192511
1925111
1.9.251.1.2
19251121
19251122
19251123
1.9.25.1.13
1925114
1.9.25.1.15
19251151
1.9.251.152
1.9.251.153
1.9.25.1.16
1.9.25.1.1.7
19251171
19251172
19251173
1.9.25.1.18
1.9.251.181
1.9.251.182
1.9.251.183
19251184

WBS Activity Name

Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production DLG Design, Simulations, Code, and Documentation
Perform Review of DLG Design, Simulations, Code, and Documentation
Modify DLG Design If Necessary
Re-Work DLG Simulations If Necessary
Modify DLG Code If Necessary
Re-Review DLG Design, Simulations, Code, and Documentation If Necessary
Level 2 Milestone: DLG Production Design, Simulations and Code Reviewed and Approved
Level 1 Milestone: DLG Production Documents, Design, Simulations and Code Reviewed and Approve
Test Production DLG in Standalone Mode
Test with Simulated 1/0
Test Production DLG Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production DLG Test Results
Perform Review of DLG Test Documents and Test Results
Re-Work DLG Test Documents and Test Results If Necessary
Re-Review DLG Test Documents and Test Results If Necessary
Level 2 Milestone: Production DLG Testing Approved
Procure DLG Production Hardware
Order DLG Production Hardware
Deliver DLG Production Hardware
Level 1 Review: Review DLG Test Documents and Test Results
Perform Review of DLG Test Documents and Test Results
Re-Work DLG Test Documents and Test Results If Necessary
Re-Review DLG Test Documents and Test Results If Necessary
Level 1 Milestone: Production DLG Test Documents and Test Results Reviewed and Approved
Electronics Support
Development & Prototype
Switch Control Software (SCS)
Write SCS Requirements Document
Level 2 Review: Review SCS Requirements Document
Perform Review of SCS Requirements Document
Modify SCS Requirements Document If Necessary
Re-Review SCS Requirements Document If Necessary
Level 2 Milestone: SCS Requirements Document Reviewed and Approved
Write SCS Preliminary Specifications Document
Level 2 Review: Review SCS Preliminary Specifications Document
Perform Review of SCS Preliminary Specifications Document
Modify SCS Preliminary Specifications Document If Necessary
Re-Review SCS Preliminary Specifications Document If Necessary
Level 2 Milestone: SCS Preliminary Specifications Documents Reviewed and Approved
Develop Prototype SCS
Design
Simulation
Code
Level 2 Review: Review SCS Design, Simulations and Code
Perform Review of SCS Design, Simulations and Code
Modify SCS Design If Necessary
Re-Work SCS Simulations If Necessary

WBS Activity Description

d

Modify SCS Code If Necessary

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.251.185
1.9.25.1.19
1.9.25.1.1.10
1.9.25.1.1.101
1.9.25.1.1.10.2
1.9.25.1.1.103
19251111
1.9.25.1.1.12
1.9.251.1121
1.9.251.1.122
1.9.251.1.13
1.9.251.1.131
1.9.25.1.1.13.2
1.9.251.1.14
1.9.25.1.1.15
1.9.25.1.1.151
1.9.25.1.1.15.2
1.9.25.1.1.153
1.9.25.1.1.16
1.9.25.1.1.17
192511171
1.9.251.1.17.2
1.9.25.1.1.18
1.9.251.1.181
1.9.25.1.1.18.2
1.9.25.1.1.183
1.9.25.1.1.19
1.9.25.1.1.20
1.9.25.1.1.20.1
1.9.25.1.1.20.2
1.9.25.1.1.20.3
19251121
1.9.25.1.2
1.9.251.21
1.9.25.1.22
19251221
19251222
19251223
1.9.25.1.23
1.9.251.24
1.9.25.1.25
19251251
1.9.25.1.252
1.9.251.253
1.9.25.1.26
1.9.25.1.27
19251271
19251272
1.9.251.273
19251274
1.9.25.1.28
1.9.251.281

WBS Activity Name

Re-Review SCS Design, Simulations and Code If Necessary
Level 2 Milestone: SCS Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review SCS Prototype Documents, Design, Simulations and Code
Perform Review of SCS Documents, Design, Simulations and Code
Modify SCS Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary

Level 1 Milestone: SCS Prototype Documents, Design, Simulations and Code Reviewed and Approved

Procure SCS Prototype Software
Order SCS Prototype Software
Deliver SCS Prototype Software
Procure SCS Prototype Hardware
Order SCS Prototype Hardware
Deliver SCS Prototype Hardware
Write Prototype SCS Testing Specifications
Level 2 Review: Review SCS Testing Documents
Perform Review of SCS Testing Documents
Re-Write SCS Testing Documents If Necessary
Re-Review SCS Testing Documents If Necessary
Level 2 Milestone: SCS Testing Documents Approved
Test SCS
Standalone Tests with Simulated I/O
System Tests
Level 2 Review: Review SCS Test Results
Perform Review of SCS Test Results
Re-Write SCS Test Procedures If Necessary
Re- Review SCS Test Procedures If Necessary
Level 2 Milestone: SCS Design and Testing Approved
Level 1 Review: Review SCS Test Documents and Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary
Re-Review SCS Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype SCS Test Documents and Test Results Reviewed and Approved
Buffer Manager
Write Buffer Manager Requirements Document
Level 2 Review: Review Buffer Manager Requirements Document
Perform Review of Buffer Manager Requirements Document
Modify Buffer Manager Requirements Document If Necessary
Re-Review Buffer Manager Requirements Document If Necessary
Level 2 Milestone: Buffer Manager Requirements Document Reviewed and Approved
Write Buffer Manager Preliminary Specifications Document
Level 2 Review: Review Buffer Manager Preliminary Specifications Document
Perform Review of Buffer Manager Preliminary Specifications Document
Modify Buffer Manager Preliminary Specifications Document If Necessary
Re-Review Buffer Manager Preliminary Specifications Document If Necessary
Level 2 Milestone: Buffer Manager Preliminary Specifications Documents Reviewed and Approved
Develop Prototype Buffer Manager
Evaluate existing Buffer Manager implementations
Design
Simulate
Code
Level 2 Review: Review Buffer Manager Design, Simulations and Code
Perform Review of Buffer Manager Design, Simulations and Code

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.251.282
1.9.251.283
1.9.25.1.284
1.9.25.1.285
1.9.25.1.29
1.9.25.1.2.10
1.9.25.1.2.10.1
1.9.25.1.2.10.2
1.9.25.1.2.10.3
1.9.251.211
1.9.25.1.2.12
1.9.25.1.2121
1.9.25.1.2.12.2
1.9.25.1.2.123
1.9.251.212.4
1.9.251.2.1241
1.9.25.1.2.12.4.2
1.9.25.1.2.12.43
1.9.25.1.2.125
1.9.25.1.2.12.6
1.9.25.1.2.13
1.9.25.1.2.14
1.9.25.1.2.141
1.9.25.1.2.14.2
1.9.25.1.2.143
1.9.25.1.2.15
1.9.25.1.2.16
1.9.25.1.2.16.1
1.9.25.1.2.16.2
1.9.25.1.2.16.3
1.9.25.1.2.16.4
1.9.25.1.2.17
1.9.251.217.1
1.9.25.1.2.17.2
1.9.25.1.2.17.3
1.9.25.1.2.18
1.9.25.1.2.19
1.9.25.1.2.19.1
1.9.25.1.2.19.2
1.9.25.1.2.193
1.9.25.1.2.20
1.9.25.13
1.9.25.13.1
1.9.25.13.2
1.9.2513821
1.9.2513822
1.9.2513823
1.9.25.133
1.9.25.134
1.9.25.135
1.9.251351
1.9.25.1385.2

WBS Activity Name

Modify Buffer Manager Design If Necessary
Re-Work Buffer Manager Simulations If Necessary
Modify Buffer Manager Code If Necessary
Re-Review Buffer Manager Design, Simulations and Code If Necessary
Level 2 Milestone: Buffer Manager Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review Buffer Manager Prototype Documents, Design, Simulations and Code
Perform Review of Buffer Manager Documents, Design, Simulations and Code
Modify Buffer Manager Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Level 1 Milestone: Buffer Manager Prototype Documents, Design, Simulations and Code Reviewed and Approved
Procure Buffer Manager Host
Write Buffer Manager Host(s) specifications document
Level 2 Review: Review Buffer Manager Specifications Document
Level 2 Milestone: Buffer Manager Host Specifications Document Reviewed and Approved
Level 1 Review: Review Buffer Manager Host Specifications Document
Perform Review of Buffer Manager Documents, Design, Simulations and Code
Modify Buffer Manager Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Order Buffer Manager Host
Deliver Buffer Manager Host
Write Prototype Buffer Manager Testing Specifications
Level 2 Review: Review Buffer Manager Testing Documents
Perform Review of Buffer Manager Testing Documents
Re-Write Buffer Manager Testing Documents If Necessary
Re-Review Buffer Manager Testing Documents If Necessary
Level 2 Milestone: Buffer Manager Testing Documents Approved
Test Buffer Manager
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review Buffer Manager Test Results
Perform Review of Buffer Manager Test Results
Re-Write Buffer Manager Test Procedures If Necessary
Re- Review Buffer Manager Test Procedures If Necessary
Level 2 Milestone: Buffer Manager Design and Testing Approved
Level 1 Review: Review Buffer Manager Test Documents and Test Results
Perform Review of Buffer Manager Test Documents and Test Results
Re-Work Buffer Manager Test Documents and Test Results If Necessary
Re-Review Buffer Manager Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype Buffer Manager Test Documents and Test Results Reviewed and Approved
Detector Managers
Write Detector Manager Requirements Document
Level 2 Review: Review Detector Manager Requirements Document
Perform Review of Detector Manager Requirements Document
Modify Detector Manager Requirements Document If Necessary
Re-Review Detector Manager Requirements Document If Necessary
Level 2 Milestone: Detector Manager Requirements Document Reviewed and Approved
Write Detector Manager Preliminary Specifications Document
Level 2 Review: Review Detector Manager Preliminary Specifications Document
Perform Review of Detector Manager Preliminary Specifications Document
Modify Detector Manager Preliminary Specifications Document If Necessary

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.25.13853
1.9.25.1.3.6
1.9.25.13.7
192513871
1.9.25.138.7.2
1.9.25138.73
1.9.251374
1.9.25.1.38
1.9.25138.1
1.9.25.1.38.2
1.9.25.1.383
1.9.25.1.384
1.9.25.1.3.85
1.9.25.1.39
1.9.25.1.3.10
1.9.25.1.3.10.1
1.9.25.1.3.10.2
1.9.25.1.3.10.3
1.9.25.13.11
1.9.25.1.38.12
1.9.25.138.121
1.9.25.138.12.2
1.9.25.138.123
1.9.25.13.12.4
1.9.25.13.124.1
1.9.25.1.3.12.4.2
1.9.25.13.12.43
1.9.25.138.125
1.9.25.1.38.12.6
1.9.25.1.3.13
1.9.25.13.14
1.9.25.138.141
1.9.25.1.3.14.2
1.9.25.1.38.143
1.9.25.1.38.15
1.9.25.1.3.16
1.9.25.13.16.1
1.9.25.1.3.16.2
1.9.25.1.3.16.3
1.9.25.1.3.16.4
1.9.25.1.3.17
1.9.25138.17.1
1.9.25.138.17.2
1.9.25.138.17.3
1.9.25.1.3.18
1.9.25.1.3.19
1.9.25.138.19.1
1.9.25.1.38.19.2
1.9.25.1.3.19.3
1.9.25.1.3.20
1.9.25.2
1.9.252.1

WBS Activity Name

Re-Review Detector Manager Preliminary Specifications Document If Necessary
Level 2 Milestone: Detector Manager Preliminary Specifications Documents Reviewed and Approved
Develop Prototype Detector Manager

Evaluate existing Detector Manager implementations

Design

Simulate

Code
Level 2 Review: Review Detector Manager Design, Simulations and Code

Perform Review of Detector Manager Design, Simulations and Code

Modify Detector Manager Design If Necessary

Re-Work Detector Manager Simulations If Necessary

Modify Detector Manager Code If Necessary

Re-Review Detector Manager Design, Simulations and Code If Necessary
Level 2 Milestone: Detector Manager Design, Simulations and Code Reviewed and Approved
Level 1 Review: Review Detector Manager Prototype Documents, Design, Simulations and Code

Perform Review of Detector Manager Documents, Design, Simulations and Code

Modify Detector Manager Documents, Design, Simulations and Code If Necessary

Re-Review Documents, Design, Simulations and Code If Necessary

WBS Activity Description

Level 1 Milestone: Detector Manager Prototype Documents, Design, Simulations and Code Reviewed and Approved

Procure Detector Manager Host
Write Detector Manager Host(s) specifications document
Level 2 Review: Review Detector Manager Specifications Document
Level 2 Milestone: Detector Manager Host Specifications Document Reviewed and Approved
Level 1 Review: Review Detector Manager Host Specifications Document
Perform Review of Detector Manager Documents, Design, Simulations and Code
Modify Detector Manager Documents, Design, Simulations and Code If Necessary
Re-Review Documents, Design, Simulations and Code If Necessary
Order Detector Manager Host
Deliver Detector Manager Host
Write Prototype Detector Manager Testing Specifications
Level 2 Review: Review Detector Manager Testing Documents
Perform Review of Detector Manager Testing Documents
Re-Write Detector Manager Testing Documents If Necessary
Re-Review Detector Manager Testing Documents If Necessary
Level 2 Milestone: Detector Manager Testing Documents Approved
Test Detector Manager
Design Test Suite
Code Test Suite
Perform Standalone Tests with Simulated I/O
Perform System Tests
Level 2 Review: Review Detector Manager Test Results
Perform Review of Detector Manager Test Results
Re-Write Detector Manager Test Procedures If Necessary
Re- Review Detector Manager Test Procedures If Necessary
Level 2 Milestone: Detector Manager Design and Testing Approved
Level 1 Review: Review Detector Manager Test Documents and Test Results
Perform Review of Detector Manager Test Documents and Test Results
Re-Work Detector Manager Test Documents and Test Results If Necessary
Re-Review Detector Manager Test Documents and Test Results If Necessary

Level 1 Milestone: Prototype Detector Manager Test Documents and Test Results Reviewed and Approved

Production

SCs

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

IRONASONI BN
19252112
192521121
192521122
192521123
19252113
19252114
192521141
192521142
192521143
19252115
192521151
1.9.2521.152
1.9.2521.153
192521154
1.9.2521.155
19252116
19252117
19252118
192521181
19252119
1.9.2521.191
1.9.25.2.1.1.10
1.9.252.1.1.101
1.9.25.2.1.1.10.2
1.9.25.2.1.1.10.3
192521111
1.9.2521.1.12
1.9.2521.1121
1.9.252.1.1.122
1.9.252.1.1.123
1.9.252.1.1.13
1.9.25.2.2
1925221
1.9.25222
19252221
19252222
19252223
1.9.25223
1.9.25224
19252241
1.9.252242
19252243
19252244
1.9.25.225
1.9.252251
1.9.25.2.25.2
1.9.25.2.253
1.9.252254
1.9.25.2.255
1.9.25.2.26
1.9.25.227

WBS Activity Name

Update SCS Final Specifications Document
Level 2 Review: Review SCS Final Specifications Document
Perform Review of SCS Final Specifications Document
Re-Write SCS Final Specifications Document If Necessary
Re- Review SCS Final Specifications Document If Necessary
Level 2 Milestone: SCS Final Specifications Document Reviewed and Approved
Develop Production SCS
Update Design
Update Simulation
Update Code
Level 2 Review: Review Production SCS Design, Simulations and Code
Perform Review of SCS Design, Simulations and Code
Modify SCS Design If Necessary
Re-Work SCS Simulations If Necessary
Modify SCS Code If Necessary
Re-Review SCS Design, Simulations and Code If Necessary
Level 2 Milestone: SCS Production Design, Simulations and Code Reviewed and Approved

WBS Activity Description

Level 1 Milestone: SCS Production Documents, Design, Simulations and Code Reviewed and Approved

Test Production SCS in Standalone Mode
Test with Simulated 1/0
Test Production SCS Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production SCS Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary
Re-Review SCS Test Documents and Test Results If Necessary
Level 2 Milestone: Production SCS Testing Approved
Level 1 Review: Review SCS Test Documents and Test Results
Perform Review of SCS Test Documents and Test Results
Re-Work SCS Test Documents and Test Results If Necessary
Re-Review SCS Test Documents and Test Results If Necessary
Level 1 Milestone: Production SCS Test Documents and Test Results Reviewed and Approved
Buffer Manager
Update Buffer Manager Final Specifications Document
Level 2 Review: Review Buffer Manager Final Specifications Document
Perform Review of Buffer Manager Final Specifications Document
Re-Write Buffer Manager Final Specifications Document If Necessary
Re- Review Buffer Manager Final Specifications Document If Necessary
Level 2 Milestone: Buffer Manager Final Specifications Document Reviewed and Approved
Develop Production Buffer Manager
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production Buffer Manager Design, Simulations, Code, and Documentation
Perform Review of Buffer Manager Design, Simulations, Code, and Documentation
Modify Buffer Manager Design If Necessary
Re-Work Buffer Manager Simulations If Necessary
Modify Buffer Manager Code If Necessary
Re-Review Buffer Manager Design, Simulations and Code If Necessary

Level 2 Milestone: Buffer Manager Production Design, Simulations, Code, and Documentation Reviewed and Approved
Level 1 Milestone: Buffer Manager Production Documents, Design, Simulations, Code, and Documentation Reviewed and Approved

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.25.2.28
1.9.252.28.1
1.9.25.2.29
1.9.25229.1
1.9.25.2.2.10
1.9.25.2.2.10.1
1.9.25.2.2.10.2
1.9.25.2.2.10.3
1.9.25.2.211
1.9.25.2.2.12
1.9.25.22121
1.9.25.2.2.122
1.9.25.2.2.123
1.9.25.2.2.13
1.9.25.23
1.9.2523.1
1.9.25.23.2
1.9.2523821
1.9.2523822
1.9.252323
1.9.25.233
1.9.25.234
1.9.252341
1.9.25234.2
1.9.25.2343
1.9.252344
1.9.25.235
1.9.252351
1.9.25.235.2
1.9.25.2353
1.9.252354
1.9.25.2355
1.9.25.23.6
1.9.25.23.7
1.9.25.238
1.9.25.238.1
1.9.25.23.9
1.9.25.2309.1
1.9.25.2.3.10
1.9.25.23.10.1
1.9.25.2.3.10.2
1.9.25.2.3.10.3
1.9.25.23.11
1.9.25.23.12
1.9.25.23.121
1.9.25.238.12.2
1.9.25.23.123
1.9.25.2.3.13
1.9.2.6

1.9.2.7

1.9.3

1931

WBS Activity Name

Test Production Buffer Manager in Standalone Mode
Test with Simulated 1/0

Test Production Buffer Manager Connected to Other System Components
Perform Long-Term Functionality Tests

Level 2 Review: Review Production Buffer Manager Test Results
Perform Review of Buffer Manager Test Documents and Test Results
Re-Work Buffer Manager Test Documents and Test Results If Necessary
Re-Review Buffer Manager Test Documents and Test Results If Necessary

Level 2 Milestone: Production Buffer Manager Testing Approved

Level 1 Review: Review Buffer Manager Test Documents and Test Results
Perform Review of Buffer Manager Test Documents and Test Results
Re-Work Buffer Manager Test Documents and Test Results If Necessary
Re-Review Buffer Manager Test Documents and Test Results If Necessary

WBS Activity Description

Level 1 Milestone: Production Buffer Manager Test Documents and Test Results Reviewed and Approved

Detector Managers
Update Detector Manager Final Specifications Document
Level 2 Review: Review Detector Manager Final Specifications Document
Perform Review of Detector Manager Final Specifications Document
Re-Write Detector Manager Final Specifications Document If Necessary
Re- Review Detector Manager Final Specifications Document If Necessary
Level 2 Milestone: Detector Manager Final Specifications Document Reviewed and Approved
Develop Production Detector Manager
Update Design
Update Simulation
Update Code
Write user documentation
Level 2 Review: Review Production Detector Manager Design, Simulations, Code, and Documentation
Perform Review of Detector Manager Design, Simulations, Code, and Documentation
Modify Detector Manager Design If Necessary
Re-Work Detector Manager Simulations If Necessary
Modify Detector Manager Code If Necessary
Re-Review Detector Manager Design, Simulations and Code If Necessary

Level 2 Milestone: Detector Manager Production Design, Simulations, Code, and Documentation Reviewed and Approved

Level 1 Milestone: Detector Manager Production Documents, Design, Simulations, Code, and Docume!

Test Production Detector Manager in Standalone Mode
Test with Simulated 1/0

Test Production Detector Manager Connected to Other System Components
Perform Long-Term Functionality Tests

Level 2 Review: Review Production Detector Manager Test Results
Perform Review of Detector Manager Test Documents and Test Results
Re-Work Detector Manager Test Documents and Test Results If Necessary
Re-Review Detector Manager Test Documents and Test Results If Necessary

Level 2 Milestone: Production Detector Manager Testing Approved

Level 1 Review: Review Detector Manager Test Documents and Test Results
Perform Review of Detector Manager Test Documents and Test Results
Re-Work Detector Manager Test Documents and Test Results If Necessary
Re-Review Detector Manager Test Documents and Test Results If Necessary

ntation Reviewed and Approved

Level 1 Milestone: Production Detector Manager Test Documents and Test Results Reviewed and Approved

Write Software Standards Document
ES&H

Infrastructure and Integration
Network Equipment (NET)

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.93.1.1
193111
1931111
1931112
19311121
19311122
19311123
1931113
1931114
1931115
19311151
1.93.1.1.152
19311153
1931116
1931117
19311171
19311172
19311173
1931118
1.9.3.1.1.19
1.9.3.1.1.1.10
19311111
193111111
193111112
193111113
1.93.1.1.1.12
1.9.3.1.1.1.13
1.93.1.1.1.14
1.93.1.1.1.15
193111151
1.9.3.1.1.1.15.2
1.9.3.1.1.1.153
1.9.3.1.1.1.16
1.93.1.1.1.17
193111171
193111172
193111173
1.9.3.1.1.1.18
1.9.3.1.2
193121
1931211
1931212
1931213
1931214
1931215
1931216
19312161
1931217
1931218
1.9.3.1.219
19312191
1.9.3.1.2.19.2

WBS Activity Name

Development & Prototype
Network Switches
Write NET Requirements Document
Level 2 Review: Review NET Requirements Document
Perform Review of NET Requirements Document
Modify NET Requirements Document If Necessary
Re-Review NET Requirements Document If Necessary
Level 2 Milestone: NET Requirements Document Reviewed and Approved
Write NET Preliminary Specifications Document
Level 2 Review: Review NET Preliminary Specifications Document
Perform Review of NET Preliminary Specifications Document
Modify NET Preliminary Specifications Document If Necessary
Re-Review NET Preliminary Specifications Document If Necessary
Level 2 Milestone: NET Preliminary Specifications Documents Reviewed and Approved
Level 1 Review: Review NET Documents
Perform Review of NET Documents
Modify NET Documents If Necessary
Re-Review Documents If Necessary
Level 1 Milestone: NET Documents Reviewed and Approved; Initiate Procurement of Prototype Units
Procure NET Prototypes
Write NET Test Procedures
Level 2 Review: Review NET Test Procedures
Perform Review of NET Test Procedures
Re-Write NET Test Procedures If Necessary
Re-Review NET Test Procedures If Necessary
Level 2 Milestone: NET Test Procedures Approved; Initiate Prototype NET Testing
Test Prototype NET
System Test Prototype NET Connected to Other System Components
Level 2 Review: Review Prototype NET Test Results
Perform Review of Prototype NET Test Results
Re-Write NET Test Procedures If Necessary
Re- Review NET Test Procedures If Necessary
Level 2 Milestone: Prototype NET Testing Approved
Level 1 Review: Review NET Test Documents and Test Results
Perform Review of NET Test Documents and Test Results
Re-Work NET Test Documents and Test Results If Necessary
Re-Review NET Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype NET Test Documents and Test Results Reviewed and Approved
Production
Network Switches
Write NET Final Specifications Document
Level 2 Review: Review NET Final Specifications Document
Level 2 Milestone: NET Final Specifications Document Reviewed and Approved

WBS Activity Description

Level 1 Milestone: NET Documents, Design, Simulations and Layout Reviewed and Approved; Initiate Procurement of Production Units

Procure Production NET Components

System Test Production NET Connected to Other System Components
Perform Long-Term Functionality Tests

Level 2 Review: Review Production NET Test Results

Level 2 Milestone: Production NET Testing Approved

Level 1 Review: Review NET Test Documents and Test Results
Perform Review of NET Test Documents and Test Results
Re-Work NET Test Documents and Test Results If Necessary

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1.9.3.1.2.193
1.9.3.1.2.1.10
1.9.3.2
1.93.2.1
193211
1932111
1932112
19321121
19321122
19321123
1932113
1932114
1932115
19321151
1.9.3.21.152
1.9.3.21.153
1932116
1.9.3.21.17
19321171
19321172
19321173
1932118
1.9.3.21.19
1.9.3.21.1.10
19321111
193211111
193211112
1.9.3.21.1.113
1.93.21.1.12
1.9.3.21.1.13
1.93.21.1.14
1.9.3.21.1.15
1.9.3.21.1.151
1.9.3.21.1.15.2
1.9.3.21.1.153
1.9.3.2.1.1.16
1.93.2.1.1.17
193211171
1.9.3.21.1.17.2
193211173
1.9.3.21.1.18
1.9.3.2.2
193221
1932211
1932212
1932213
1932214
1932215
1932216
19322161
1932217
1932218

WBS Activity Name

Re-Review NET Test Documents and Test Results If Necessary
Level 1 Milestone: Production NET Test Documents and Test Results Reviewed and Approved
Control Room Equipment (CRE)
Development & Prototype
Control Room Electronics
Write CRE Requirements Document
Level 2 Review: Review CRE Requirements Document
Perform Review of CRE Requirements Document
Modify CRE Requirements Document If Necessary
Re-Review CRE Requirements Document If Necessary
Level 2 Milestone: CRE Requirements Document Reviewed and Approved
Write CRE Preliminary Specifications Document
Level 2 Review: Review CRE Preliminary Specifications Document
Perform Review of CRE Preliminary Specifications Document
Modify CRE Preliminary Specifications Document If Necessary
Re-Review CRE Preliminary Specifications Document If Necessary
Level 2 Milestone: CRE Preliminary Specifications Documents Reviewed and Approved
Level 1 Review: Review CRE Documents
Perform Review of CRE Documents
Modify CRE Documents If Necessary
Re-Review Documents If Necessary
Level 1 Milestone: CRE Documents Reviewed and Approved; Initiate Procurement of Prototype Units
Procure CRE Prototypes
Write CRE Test Procedures
Level 2 Review: Review CRE Test Procedures
Perform Review of CRE Test Procedures
Re-Write CRE Test Procedures If Necessary
Re-Review CRE Test Procedures If Necessary
Level 2 Milestone: CRE Test Procedures Approved; Initiate Prototype CRE Testing
Test Prototype CRE
System Test Prototype CRE Connected to Other System Components
Level 2 Review: Review Prototype CRE Test Results
Perform Review of Prototype CRE Test Results
Re-Write CRE Test Procedures If Necessary
Re- Review CRE Test Procedures If Necessary
Level 2 Milestone: Prototype CRE Testing Approved
Level 1 Review: Review CRE Test Documents and Test Results
Perform Review of CRE Test Documents and Test Results
Re-Work CRE Test Documents and Test Results If Necessary
Re-Review CRE Test Documents and Test Results If Necessary
Level 1 Milestone: Prototype CRE Test Documents and Test Results Reviewed and Approved
Production
Control Room Electronics
Write CRE Final Specifications Document
Level 2 Review: Review CRE Final Specifications Document
Level 2 Milestone: CRE Final Specifications Document Reviewed and Approved
Level 1 Milestone: CRE Documents, Design, Simulations and Layout Reviewed and Approved; Initiate
Procure Production CRE Components
System Test Production CRE Connected to Other System Components
Perform Long-Term Functionality Tests
Level 2 Review: Review Production CRE Test Results
Level 2 Milestone: Production CRE Testing Approved

WBS Activity Description

Procurement of Production Units

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1932219
19322191
1.9.3.22.19.2
19322193
1.9.3.2.2.1.10
1.9.33
1.9.33.1
1.9.33.1.1
1933111
1.9.33.1.1.2
19331121
19331122
19331123
1.9.33.1.13
1933114
1.9.33.1.15
19331151
1.9.33.1.152
1.9.33.1.153
1.9.33.1.16
1.9.33.1.17
19331171
19331172
19331173
1.9.33.1.18
1.9.33.1.19
19331191
193311911
1.9.33.1.19.12
1.9.33.1.1.9.2
1.9.33.1.19.21
1.9.33.1.1.9.2.2
1.9.33.1.1.93
1.9.33.1.1.10
19331111
193311111
1.9.33.1.1.11.2
1.9.33.1.1.113
193311114
1.9.33.1.1.12
1.9.33.1.1.13
1.9.33.1.1.131
1.9.33.1.1.13.2
1.9.33.1.1.133
1.9.33.1.1.14
1.9.3.3.2
1.9.33.2.1
1934
1.934.1
193411
1934111
1934112

WBS Activity Name

Level 1 Review: Review CRE Test Documents and Test Results
Perform Review of CRE Test Documents and Test Results
Re-Work CRE Test Documents and Test Results If Necessary
Re-Review CRE Test Documents and Test Results If Necessary

Level 1 Milestone: Production CRE Test Documents and Test Results Reviewed and Approved

Test System (TST)
Development & Prototype
Test Stand Electronics

Write TST Requirements Document

Level 2 Review: Review TST Requirements Document
Perform Review of TST Requirements Document
Modify TST Requirements Document If Necessary
Re-Review TST Requirements Document If Necessary

Level 2 Milestone: TST Requirements Document Reviewed and Approved

Write TST Preliminary Specifications Document

Level 2 Review: Review TST Preliminary Specifications Document
Perform Review of TST Preliminary Specifications Document
Modify TST Preliminary Specifications Document If Necessary
Re-Review TST Preliminary Specifications Document If Necessary

Level 2 Milestone: TST Preliminary Specifications Documents Reviewed and Approved

Level 1 Review: Review TST Documents and Design
Perform Review of TST Documents and Design
Modify TST Documents and Design
Re-Review Documents and Design

Level 1 Milestone: TST Documents and Design Reviewed and Approved; Initiate Assembly

Assemble TST
Procure Long-Delivery TST Components

Order Long-Delivery TST Prototype Components

Deliver Long-Delivery TST Prototype Components
Procure Short-Delivery TST Components

Order Short-Delivery TST Prototype Components

Deliver Short-Delivery TST Prototype Components
Build TST

Write TST System Test Procedures

Level 2 Review: Review TST System Test Procedures
Perform Review of TST System Test Procedures
Re-Write TST Test Procedures If Necessary
Re-Write TST System Test Procedures If Necessary
Re-Review TST System Test Procedures If Necessary

Level 2 Milestone: TST System Test Procedures Approved

Level 1 Review: Review TST Test Documents and Assembly
Perform Review of TST Test Documents and Assembly
Re-Work TST Test Documents and Assembly If Necessary
Re-Review TST Test Documents and Assembly If Necessary

Level 1 Milestone: TST Test Documents and Assembly Reviewed and Approved

Production
Test Stand Electronics
Databases
Development & Prototype
Database Management System
Backup and Recovery System
Replication

WBS Activity Description

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




WBS Number

1934113
1934114
1.9.34.1.15
1934116
1.9.34.1.17
1.9.3.4.1.2
1.9.3.4.13
193414
1.9.3.4.15
1.9.3.4.16
1.9.3.4.17
1.9.3.4.18
1.9.3.4.19
1.9.3.4.1.10
1.9.34.1.11
1.9.3.4.1.12
1.934.1.121
193411211
1.9.3.4.1.121.2
193411213
193411214
1934112141
1.9.3.4.1.12.1.4.2
1.9.3.4.1.12.1.43
193411215
193411216
1.9.3.4.1.12.2
193411221
1.9.3.4.1.1222
1.9.3.4.1.1223
193411224
1934112241
1.9.3.4.1.12.2.4.2
1.9.3.4.1.12.2.43
1.9.3.4.1.1225
1.9.3.4.1.12.26
1.9.3.4.2

1.9.35

1.935.1
193511
1.9.35.1.2
1935121
1.9.35.1.22
1.9.35.1.23
1.9.35.13
193514
1.9.3.6

1.9.4

WBS Activity Name WBS Activity Description

Validation
Monitoring and Tuning
Registration
Input Forms
Administration
Resource
Configuration
Run Conditions
Event Catalog
Run History
Calibration
Trigger
Front-end?
Luminosity
Geometry and Alignment
Hardware
Procure Database Development Machines
Write Database Development Machines(s) specifications document
Level 2 Review: Review Database Development Machines Specifications Document
Level 2 Milestone: Database Development Machines Specifications Document Reviewed and Approved
Level 1 Review: Review Database Development Machines Specifications Document
Perform Review of Database Development Machines Specifciations Document
Modify Database Development Machines Specifciations Document If Necessary
Re-Review Database Development Machines Specifciations Document If Necessary
Order Database Development Machines
Deliver Database Development Machines
Procure Database Production Machines
Write Database Development Machines(s) specifications document
Level 2 Review: Review Database Production Machines Specifications Document
Level 2 Milestone: Database Production Machines Specifications Document Reviewed and Approved
Level 1 Review: Review Database Production Machines Specifications Document
Perform Review of Database Production Machines Specifciations Document
Modify Database Production Machines Specifciations Document If Necessary
Re-Review Database Production Machines Specifciations Document If Necessary
Order Database Production Machines
Deliver Database Production Machines
Production
ES&H & Security
System Security
Write System Security Plan Update Switch software Final Specifications Document
Level 2 Review: Review System Security Plan
Perform Review of System Security Plan
Re-Write System Security Plan If Necessary
Re- Review System Security Plan If Necessary
Level 2 Milestone: System Security Plan Reviewed and Approved
Implement System Security Plan
Installation and Testing
Event Readout and Controls Task Management

Ground Rules &
Assumptions

Estimate
Source

Basis of
Estimate




