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CMS Milestones

(issue 2.1, 26’th August 1999)

This document lists the milestones used to monitor the construction and

assembly of the CMS experiment.

The milestones give a simplified picture of the principal tasks involved, their sequence and their estimated completion dates, consistent with current planning. Revisions and additions are to be expected as the project evolves, within the constraints imposed by the target date for completing installation of the detector. 

For sub-detectors which have not completed an Engineering Design Review, the milestones are provisional and incomplete. In these cases, short-term milestones are given if available.

Milestone Levels:

Level 1 milestones are derived from the overall planning for  CMS assembly.
Level 2 milestones are defined by sub-system managers and represent key benchmarks in sub-detector progress towards the relevant level 1 milestones.
Level 3 milestones are defined by sub-system managers to complement the level 1 and 2 milestones by providing a more detailed breakdown of objectives and a mechanism for intermediate monitoring of major tasks in progress.  Frequent revisions and additions are anticipated as the detailed planning is adapted to reflect growing experience and changing circumstances.

Milestone reporting:
Level 1 : in writing to CMS Steering Committee and LHCC 

Level 2 : in writing to CMS Steering Committee and LHCC

Level 3 : verbally to CMS Steering Committee and 

                               to LHCC referees by CMS Technical Coordination
Key to Milestone Listings:

Level-3         - Black Font size 12 , 

Level-2     - Blue Font size 14 , Bold

LEVEL-1  - Red Font size 14, Bold and Capital

Italics - New milestones since last issue

Level 1 Milestones

Surface Hall (SX5) ready
01/00

Submit Trigger TDR
11/00

Submit DAQ TDR
12/01

End Assembly of Barrel Yoke
06/01

End Assembly of Endcap Yoke




       01/02

End Assembly of HE (on YE) in SX5



       05/02

End Assembly of HB in SX5




       07/02
Underground Hall (UX5) Ready
01/03

End Assembly of Coil
02/03

Slide Coil into Vac-tank
04/03

End Trial Insertion of HB in Vac Tank
07/03

End Trial Mounting of EB Super Module on HB
08/03

Start Cool-down of Coil
08/03

Close Yoke, and Start Magnet Test in SX5
09/03

Start Lowering Magnet Parts into UX 5 
01/04

End Installation and Test of HB in UX5
05/04

End Cabling and Test of HE in UX5
07/04

End Installation, Testing and Debugging of EB in UX5
10/04

End Installation, Test & Debug. of EE & Preshower in UX5
5/05

Transport Tracker to SX5
12/04

End Installation of MB Stations in Yoke Wheels in UX5
03/05

End Installation of ME Stations in YE in UX5
03/05

End Installation and Test of Tracker in UX5
06/05

End Installation and Test of  HF in UX5
06/05
Magnet Milestones

Extrude 150  m of 36 strand Insert
11/98

Engineering Design Review
12/98

C: Definition of ultrasonic scanning system
01/99

EC: Launch tender for external cryogenics
02/99

C: Write the conductor specification
03/99

Place order for Electron Beam Welding Line
03/99

E: Write the winding specification
04/99

W: Launch tender for winding
04/99


E: Engineer the swivelling system
06/99
E: Write Control and Safety system UR
06/99

C: Award contract for wire
06/99

E: Preparation of junction test station
07/99

EC: Contract for external cryogenics
07/99

E: Engineer the thermal screen
07/99

C: Award contract for pure Al
08/99

E: Write swivelling tool specification
09/99

E: Write specification for discharge resistors
09/99

E: Write specification for power supply
09/99

E: Write thermal screen specification
09/99

C: Award contract Al Alloy
09/99

C: Award contract for cabling
09/99

M: Finish prelim. design of control and power supply
10/99

Award contract for winding
10/99

C: Procure and extrude 200m of 32 strand insert (final strands)
11/99

C: Award contract for co-extrusion
11/99

End of Engineering Phase
11/99

Major contracts for conductor placed
11/99
M: Technical specification and tender of Control System
03/00

Delivery of 1 km conductor demonstration length
07/00

End of construction of winding line
08/00

W: Commission winding machine
09/00
End Assembly of yoke ring YB-2
10/00

End Assembly of YB-1
12/00

Prototype impregnated in industry
02/01
W: Winding prototype finished
02/01

End Assembly of YB-0
03/01

End Assembly of YB+1
05/01

End Assembly of YB+2
06/01

End Assembly of YE-3
05/01

End Assembly of YE-2
06/01

END ASSEMBLY OF BARREL YOKE
06/01
EC: Begin installation of external cryogenics on the surface
07/01

1st coil module wound in industry
07/01

End Assembly of YE-1
08/01

A: Install coil assembly platform
09/01
End Assembly of YE+3
10/01

End Assembly of YE+2
11/01

W: 2nd module wound
11/01

Install coil module –2 on assembly platform 


          01/02

End Assembly of YE+1
01/02

END ASSEMBLY OF ENDCAP YOKE
01/02

3rd coil module wound in industry
03/02

Assemble coil modules (-2 and  -1) at CERN
04/02

M: End procurement of magnet control and power supply
06/02

Start test of cryoplant in SX5
06/02
A: Adapt Ferris wheel for swivelling
06/02
W: 4th module wound
07/02

Assemble 3rd coil module (0) at CERN


         08/02
End of 5th coil module winding in industry
11/02

M: Commission magnet control and power supply 
12/02

A: Assemble coil module+1
01/03
End coil module assembly (+2) at CERN
02/03

END ASSEMBLY OF COIL
02/03

A: Swivelling
04/03

A: Enter coil in the outer vactank
04/03

A: Swivel inner vactank shell
05/03

A: Enter inner vactank shell
06/03

SLIDE COIL into VAC-TANK END
06/03

M: Test of magnet control and power supply on surface 
07/03

A: Vacuum test of the vactank
07/03

END COOLDOWN of COIL
09/03

CLOSE YOKE & START MAGNET TEST in SX5
09/03

START LOWERING MAGNET PARTS into UX5
01/04

End lowering magnet parts into UX5
04/04

E – Engineering, C-Conductor, W-Winding, A-Assembly, EC-External Cryogenics, M-Magnet Control and Power Supply

Tracker Milestones

Detector

Pixels

Prototype Design Runs of Readout Chip
up to 10/99

Define Control and Interface Block of Readout Chip
08/99

Full-size Readout Chip - submissions
02/00,10/00

Pixel Sensor Arrays – submissions
12/98, 12/99

Final-size Sensors - Submission
01/01

Final Full-size Readout Chip submission
02/01

Micropattern/Si

SI: Final Sensor Design
11/99

Prototype 0 modules
11/99

Mechanics: cylinder + disk
11/99

Verification of Industrial Production of MSGCs
08/99

End Test of above MSGCs in PSI Beam
11/99

Full-scale Prototypes of Barrel and Endcap Mechanics
11/99

Review & Decision on technologies and layout

12/99

Engineering Design Review of Sensors


02/00

Define construction milestones up to 2005


03/00

Tracking System Test in an LHC-like Beam


05/00
Begin sensor module construction




10/00
Note: In preparation for the 12/99 review a full set of level 2 and level 3 milestones exists for the current baseline tracker. A similar set will be

prepared for the alternative “all-silicon” design. 
Electronics

Deliver Front-end Chips for Prototype Construction
02/99

Intermediate System Review
07/99

Irradiation Studies of Candidate Technologies
07/99

Tender for Front-end Electronics & Optical Links
11/99

Final Pre-Production Review
01/00

Define construction milestones
03/00

TRANSPORT TRACKER TO SX5
12/04

END INSTALLATION and TEST
06/05
ECAL Milestones

Choice of APD
06/98

Multiple 28-fold Crystal Pulling Furnace in China
12/98

1000 Crystals produce by BTCP (Russia) 

     and lab. tested
06/99

Mechanical Engineering Design Review (Barrel)
07/99

EDR follow-up (EB)
 09/99

500 Electronics Channels Test
12/99

Module 0 (400 channels) prototype complete
12/99

250 SE sensors from Russia
12/99

Choice of VPT 
12/99

1000 Crystals produced in China and lab tested
03/00

1’st Module produced at Rome regional centre
04/00

ECAL  front end electronics production launched
04/00

Supermodule 1 completed
06/00

Mechanical Engineering Design Review (Endcap)
06/00

Preshower Pre-production 50/100 Si Detectors
07/00

Preshower (SE) Engineering Design Review
10/00

Preliminary evaluation of supermodule 1 complete
11/00
EB supermodule active storage area ready
12/00

50/100 SE detectors from each production centre
12/00

Preshower PACE front-end design finished
06/00

15,000 EB crystals delivered & tested
01/01

30,000 APD’s delivered
02/01

Supermodule 1 calibration and testing ends
08/01

Preshower : 500 front-end chips delivered
12/01

EE regional centre (CERN) ready
12/01

8000 VPT’s delivered
12/01

30,000 EB crystals delivered & tested
01/02 

60,000 APD’s delivered
02/02

9 supermodules calibrated*
05/02

Half-barrel (18 supermodules) calibrated*
9/02

1st Endcap Dee produced and calibrated
9/02

45,000 EB crystals delivered & tested
01/03

8,000 EE crystals delivered & tested
03/03

All VPT’s delivered
06/03

END TEST of MOUNTING of 

   EB SUPERMODULE 1 ON HB
08/03

27 super-modules calibrated
08/03

Endcap Dee 2 produced (and calibrated)
11/03 (5/04)

Start EB underground installation
02/04

1’st preshower endcap completed
02/04

All APD’s delivered
02/04

16,000 EE crystals delivered & tested
04/04

ECAL  front-end electronics production complete
05/04

Full Barrel (36 Supermodules) calibrated
06/04

Endcap Dee 3 and 4 produced & calibrated
9/04

END INSTALLATION, TESTING 

   and DEBUGGING of EB 
10/04
End Installation, Testing and Debugging 

     EE+1,Preshower +1
11/04

2’nd preshower endcap completed
02/05

END INSTALLATION, TESTING 

   and DEBUGGING of EE and PRESHOWER 
05/05 

* calibration dependent on availability of beam.

HCAL Milestones

Barrel (HB)

HB: PPP1 absorber delivered to CERN
10/98

HB: Mechanical Engineering Design Review
11/98

HB: Start optics production
01/99

HB: PPP2 absorber delivered to CERN
04/99

HB: Start readout box production                       
09/99
HB: Start absorber production                            
10/99

HB: Start HPD procurement                               
10/99

HB & HE: End Beam Test of PPP
10/99

HB EDR_3 (tooling & follow-up)
10/99

HB-1 optical assemblies 50% complete
12/99

HB-1 optical assemblies 100% complete
07/00

HB- HPD’s at FNAL
09/00

HB-1 barrel cradle complete
10/00

HB: Start optics installation in absorber
11/00

HB-1 absorber delivered to CERN
11/00

QIE ASIC production run 1
04/01

HB+1 optical assemblies 50% complete
05/01 

End Front-end Electronics Production 
06/01

HB- readout boxes delivered to CERN
07/01

HB: Start readout box installation on absorber           
08/01

HB+1 HPD’s at FNAL
08/01

HB-1 optics installation complete
10/01

HB+1 barrel cradle complete
10/01

QIE ASIC production run 2
10/01

HB+1 absorber delivered to CERN
12/01

HB+1 optical assemblies 100% complete
12/01


HB: End electronics installation in readout boxes 
01/02

HB: End optics installation in absorber 
06/02

HB: End readout box installation on absorber 
06/02

HB-1 End assembly in SX5 
07/02

HB+1 End assembly in SX5 
07/02

HB: END ASSEMBLY IN SX5
07/02

HB: TRIAL INSERTION IN VACTANK
07/03

HB+1 Lower into UX5
02/04

HB-1 Lower into UX5
03/04

HB: End Installation in Solenoid in UX5
03/04

HB: 1’st layer scintillator installation complete
04/04

HB: END INSTALLATION & TESTS IN UX5
05/04

Outer Barrel (HO)

HO Engineering Design Review
06/99

HO: End Test Beam Study 
08/99

HO: Start optics production
10/99

HO: optics production complete



       10/01

HO: Start HPD procurement
06/01

HO: Start readout box production
10/01

HO: HPD’s delivered to FNAL
05/02
HO: Start optics installation on YB 
05/03

HO Optics Installation on YB completed
06/03

HO: Start readout box installation on YB 
11/03

HO: End electronics installation in readout boxes 
12/03
HO: End readout box installation on YB 
01/05

HO End Installation and Tests in UX5
04/05 

Endcap (HE)

HE: PPP1 absorber delivered to CERN
10/98

HE Mechanical EDR
09/99


HE: End Beam Test of PPP
10/99

HE: Start optics pre-production
10/99

HE: Start absorber production                             
01/00

HE: Start optics bulk production
02/00

HE: Start HPD procurement 
04/00

HE: Start readout box production 
07/00

HE HPD’s delivered to FNAL
04/01

HE : optics production complete
07/01

HE-1 absorber delivered to CERN
07/01

HE: start assembling HE absorber/optics on endcap yokes
09/01
HE+1 absorber delivered to CERN
10/01

HE: Start readout/source box installation on absorber 
11/01

HE-1 absorber assembly complete 
12/01

HE-1  optics installation in absorber complete
01/02
HE: End electronics installation in readout boxes 
02/02

HE: End readout box installation on absorber 
05/02

HE+1 absorber assembly complete
05/02
HE: End optics installation in absorber 
06/02

HE: End readout box installation on absorber 
06/02
HE: END ASSEMBLY in SX5
03/03

HE: END INSTALLATION and TEST in UX5
7/04

Forward (HF)

HF-PPP absorber delivered to CERN                      
07/99

HF Engineering design workshop




10/99

HF Engineering Design Review complete           
10/00

HF define intermediate manufacturing milestones


11/00

(all subsequent milestones are provisional and subject to redefinition after the EDR) 

HF absorber production start                            

01/01

HF: Define Fibre Diameter     

01/01

HF- Support Frame Comp.                            

03/01

HF readout box production start                         

04/01

HF optics (fiber) procurement start                     

05/01

HF+ Support Frame Comp.                            

08/01

HF: Q1 and Q2 absorber delivered to CERN


10/01
HF PMT procurement start                                

10/01

HF optics (fiber) installation in absorber start        

11/01

HF: Q3 and Q4 absorber delivered to CERN


01/02
HF: Q5 and Q6 absorber delivered to CERN


12/02

HF: Q7 and Q8 absorber delivered to CERN


01/03
HF electronics installation in readout boxes complete        
09/03

HF readout box installation start                       

12/03

HF optics (fiber) installation in absorber complete     

02/04

HF readout box installation complete                    

05/04

HF: End Assembly in SX5                             

02/05

HF: END INSTALLATION & TESTS in UX5

06/05

PPP - Pre-Production Prototype

Muon System Milestones

Barrel Drift Tubes

DT Engineering Design Review
11/98

Review of Final Assembly Tooling Drawings 
12/98

1st Assembly Line Set up in CIEMAT 
06/99

Production of  Superlayer prototypes finished
10/99

Follow-up MB EDR, Planning for DTs and RPCs
07/99

Final Review of assembly and chambers
07/99

E: Begin Production of HV Boards
07/99

1’st Assembly line set-up at Legnaro
08/99

E: Begin production of FE and FE Boards
09/99
Set up 1st line at Aachen
12/99

Begin mass production
01/00

1’st Assembly line set-up at Torino
07/00

10% of chambers assembled
01/01

ISR active storage area ready
12/00

Start mass active storage at CERN
03/01

35% of chambers assembled
01/02

60% of chambers assembled
01/03

85% of chambers assembled
01/04 

Chamber assembly complete
08/04

½ chambers installed in yoke (SX5)
07/03




END MB INSTALLATION IN YOKE (UX5)
03/05

Cathode Strip Chambers (ME1/1)

End Beam Tests of Full-size Prototype (P4)
10/98

Engineering Design Review
07/99

Begin Material procurement





  
    09/99

Begin panel manufacture






    01/00

Begin CSC assembly






  06/01

15 chambers delivered to CERN





   09/02

30 chambers
delivered to CERN





   03/03

45 chambers delivered to CERN





   09/03

One ME1/1 endcap installed in yoke (SX) 




   03/04

60 chambers delivered to CERN





   03/04

ALL chambers delivered to CERN




 09/04

END INSTALLATION of ME1/1 in YE+/YE-                     03/05

Cathode Strip Chambers (All except ME1/1)
Engineering Design Review
12/98

Begin Mass Production of CSC parts (Panels) 
04/99

EDR_2 follow-up
07/99

Delivery of pre-production ASICs for anode front-end
08/99

Delivery of  pre-production ASICs for cathode front-end
09/99

Check panel production rate
09/99
Begin Assembly of CSCs at FNAL
10/99

Pre-production ASICs ready
11/99

Begin Mass Production of Electronics Boards
08/00

Begin mounting electronics and testing at UCLA/UF
09/00

Begin CSC Assembly at PNPI/St. Petersburg

 and IHEP/Beijing
01/01

40 ME1/2,3 Chambers assembled(+electrs) and tested at IHEP
12/01

20 ME2,3/1 Chambers assembled(+electrs)  and tested at PNPI
12/01

24 ME2,3/1 Chambers assembled(+electrs)  and tested at UF
12/01

24 ME2,3/1 Chambers assembled(+electrs)  and tested at UC
12/01

88 ME1/2,3 Chambers assembled(+electrs) and tested at IHEP
12/02

46 ME2,3/1 Chambers assembled(+electrs)  and tested at PNPI
12/02

56 ME2,3/1 Chambers assembled(+electrs)  and tested at UF
12/02

56 ME2,3/1 Chambers assembled(+electrs)  and tested at UC
12/02

50% of the chambers installed (SX)
07/03

All Large Chambers assembled and tested
10/03

148ME1/2,3 Chambers assembled(+electrs) and tested at IHEP
12/03

76 ME2,3/1 Chambers assembled(+electrs)  and tested at PNPI
12/03

All Chambers Installed
03/04
END INSTALLATION of ME STATIONS

  IN YE IN UX5
03/05

Total no. of chambers: (ME1/1,2,3 = 72), (ME2,3/1 = 36), (ME2,3,4/2 = 276)

Resistive Plate Chambers

Barrel

Produce Full-size Barrel Chamber Prototype
05/99

RPC EDR (bakelite plates and barrel mounting)
06/99

Begin Mass Production of the bakelite plates
08/99

Begin single gap production
10/99
Chamber mass production start  (after EDR  follow-up)
06/00 

50% of chambers complete
12/01

ALL chambers complete
06/03

Endcap

Produce Full-size Chamber





  07/99
Fix Design Parameters
12/99

Begin Mass Production of Bakelite plates
01/00

Pre-series Chambers produced
06/00

(Define further milestones once the manufacturing responsibilities are clarified)

Common
End Irradiation Tests
03/99

Electronics–FE Boards final prototype submission
07/99

Electronics System Review
12/00


Alignment

ALMY Prototype Test report




   06/99
Minimal Barrel Test (6 cameras)
10/99

Electronics Prototype
12/99

Begin full-scale test in the ISR tunnel
12/99

ALMY  technology selection
04/00

Alignment EDR
06/00
Define manufacturing milestones
07/00

Software and Computing Milestones

Hardware Milestones:

a) Regional Centres

- Identify initial candidates          
06/00

     - Turn on functional centres           
12/02

     - Fully operational centres            
06/05

b) Central Systems

- Functional prototype                 
12/02

     - Turn on initial systems              
12/03

     - Fully operational system             
06/05

Software Milestones:

a) Core Software                          
Proof of  Funct.  Fully   Prod.

                                            

concept   proto.  funct.  syst

     - End of FORTRAN development        06/98

     - GEANT4 simulation of CMS            
 06/98     12/99   06/01   12/03

     - Reconstruction/analysis framework  06/98     12/99   12/01   12/03

     - Detector reconstruction             
 12/98     12/99   06/02   06/04

     - Physics object reconstruction        
 03/99     06/00   12/02   12/04

     - User analysis environment            
 12/98     06/00   12/02   12/04

  b) Database

     - Use of ODBMS for testbeam            
  12/97

     - Evt storage/retrieval from ODBMS   06/98     12/99   12/01   12/03

     - Data organisation/access strategy   
  12/98

     - Filling ODBMS at 100MB/s             
  06/99

     - Simulation of data access patterns    12/00

     - Integration of ODBMS and MSS       12/00

     - Choice of vendor of ODBMS              12/01

     - Installation of ODBMS and MSS      12/02

Trigger Milestones

Complete Initial Muon, Calorimeter and 

Global (M/C/G) Trigger Design


11/98

RPC: Preliminary review of the Readout Board design
      

06/99

         (conceptual) (Warsaw)

RPC: Preliminary review of the Trigger Crate design

      

06/99 

         (conceptual) (Warsaw)

CSC: Sector Receiver Initial System Design Document (UCLA)    

03/99

TK: Sector Processor Initial System Design Document (Florida)

03/99

DT : TSM ASIC 1st prototype (Bologna)



        

09/99

CSC: Muon Port Card Prototype Design (Rice)




05/99

GLOBAL: PSB prototype production and electronic tests


06/99 

                  finished (Vienna)

CSC: Muon Port Card Prototype Delivery (Rice)



09/99

CSC: Sector Receiver Prototype Design (UCLA)



09/99

TK: Sector Processor Prototype Design (Florida)



09/99

RPC: Interim review of the Trigger Board design

      

11/99 

         (barrel+endcap) (Warsaw)

RPC: Interim review of the TTC+Sorter Board design



11/99 

         (barrel+endcap) (Warsaw)

TK: Interim Design Review (Vienna)


11/99

CAL: Review of test of Trigger Primitives System 2-towers 


11/99

          prototype board. 

          Review of test with ECAL readout boards. (Lisbon, Palaiseau)

CAL: Review of tests of Regional Trigger Prototype Boards


11/99

          and ASICs  (Wisconsin)

CAL: Review of calorimeter trigger control and readout software

11/99

          Review of calorimeter trigger control and readout prototypes 

         (Lisbon)

CAL: Review of integration of the calorimeter trigger prototypes

11/99 

         (Palaiseau, Lisbon, Helsinki, Wisconsin)

CAL: Design of final Sort ASIC






11/99

          Demonstrate link technologies to Regional Cal Trigger 

          and Global Trigger (Bristol)

GLOBAL: PSB prototype functional tests finished



11/99

                  GTL prototype design and production Ended (except GmuT)
       
      GTF prototype design Ended (Vienna)

Complete Phase 1 Prototype Design


11/99

Technical Design Report – First Draft 


05/00

Technical Design Report


11/00

(EDR date and construction schedule to be agreed after TDR)

DAQ Milestones

Readout Unit prototype 2 designed 

05/99

Event Builder Prototype 1 complete

05/99

Readout Unit prototype 2 complete

11/99

Filter Unit Prototype 1

11/99

Vertical DAQ chain prototype 

11/99

High Level Trigger prototype 1

11/99

CMS specs for SCADA (controls) tender agreed 

12/99

Technologies choice preparation: scale 1:N DAQ

05/00

Full DAQ prototype tests

11/00

Technical Design Report first draft

05/01

Technical Design Report

11/01


( EDR date and construction schedule to be agreed after TDR)
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