1.1 WP8

1.1.1 Overview of the Project Requirements
The tasks embodied in WP8 can be divided into two main areas. The first is the provision of a complete DAQ system to satisfy the needs of component R&D projects as they develop. The second is the investigation and R&D needed for the development of a demonstrator DAQ for the upgraded SCT, resulting in a readout system to evaluate the performance of a ~400 ASIC supermodule.
1.1.1.1 A DAQ for module development
When considering a DAQ for prototype module readout, reliability and robustness are of prime importance. Because of its short foreseen lifespan, large investments of manpower, time, and money should be avoided if possible.

Therefore, upgrading the existing, proven VME-based system that was developed and built by the collaborating groups for the ATLAS SCT R&D and construction phases has been chosen for the module development DAQ.  The system uses custom-designed MuSTARD and SLOG cards, supported by the SCTDAQ software. The main items which have to be taken into account for the upgrade are:
1. The number of chips connected together in a single readout daisy-chain is increased from 6, in the SCT, to 10.

2. Even in legacy mode, the data formatting of the SCT ABCD ASIC and the upgrade ABCnext differs. Some bit-fields are extended to unambiguously identify data when multiplexing the output from many chips into a single stream.
3. The current revision of ABCnext is designed to operate both in stand-alone mode, similar to the ABCD, and in a mode where a Module Controller Chip (MCC) is introduced for handling the readout signals and multiplexing the output data.
4. Serial powering schemes necessitate the AC-coupling of signals running between the module and the DAQ.

5. The readout of the ABCnext runs at 40 or 80 MHz clock speed.
Of the above list, items 1) and 2) require modifications to the SCTDAQ software, while item 2) also implies that the firmware of the MuSTARD has to be changed. Additional hardware is required to accommodate 4) and 5), and possibly 3).
A consequence of the firmware modifications is that less than the original 12 MuSTARD input channels will be available for sampling data.
A limitation of an upgraded DAQ is that ABCnext chips can only be accessed in legacy mode. Unfortunately, at the time of writing this document, the MCC functionality, and thus its implications on the DAQ requirements are not yet specified.

1.1.1.2 A demonstrator DAQ for supermodule readout

The main goal of this part of WP8 work is to provide a DAQ system that is scalable and working with a candidate opto system, for the evaluation of the performance of a supermodule prototype.  This newly developed DAQ should be prepared for the data rates of a fully equipped supermodule and should be built from commercial off-the-shelf components where possible.  Selection and performance evaluation of candidate components is expected to be one of the  main tasks within this part of the workpackage. 
1.1.2
Progress report on WP8 tasks to date
Progress until now has not been as rapid as planned in the proposal. However, as was clearly underlined at the time, the workpackage progression heavily depends on developments outside its scope, regarding manpower as well as the availability of hardware components such as ASICS.

Most of the proponents of this workpackage are SCT DAQ and readout experts, and so have the responsibility for bringing the SCT into successful operation. Because of both the LHC schedule slippage and the major unforeseen problems encountered with the ATLAS inner detector cooling system, these experts have so far been committed to the commissioning of the SCT for a substantially larger fraction of their time than originally foreseen. As a result, the availability of key experts for WP8 tasks is only now building up to the necessary level.
The delays in WP8 have not, however, impacted other workpackages or projects due to the late delivery of the ABCnext ASIC.   Work is now progressing well to implement the required changes in firmware and software of the MuSTARD and SCTDAQ, respectively, to provide a DAQ compatible with the first prototype hybrids, to be ready for the imminent delivery of the ABCnext. Specification of the hardware necessary to adapt the DAQ to service more advanced module prototypes is also underway.

Because of the delays in both the WP8 and the supermodule schedules, the profiles for both WP8 effort and requisitions spend have been re-profiled to extend into FY 2009/2010.
	Goals and concerns from previous period, WP 8

	Goals
	Status

	MuSTARD/SCTDAQ upgrade
	50% work done

	Concerns
	Status

	Remaining MuSTARD/SCTDAQ Upgrade work
	One month until DAQ should be ready.


1.1.2 Plans for next 6 months 

	Goals and concerns for next six months, WP 1

	Goals

	MuSTARD/SCTDAQ Upgrade for full ABCnext/MCC based prototype modules support

	Define specifications for supermodule DAQ

	Definition of DAQ component tests, and begin market survey on candidate commercial components

	Concerns

	Sufficient availability of DAQ experts before 01-2009


1.1.3 WP financial statements

1. Need complete financial statement for each WP using table from STFC
2. Followed by statements on predicted overspend, problems etc.

WP8 spend to date is negligible. Modest spending foreseen when producing hardware for module DAQ. Most spending anticipated when testing COTS components

This paragraph needs substantiation with actual figures
1.1.4 Resource Usage

Manpower usage and predictions by named person as %FTE include description of roll, using STFC form.

	
	NAME
	INSTITUTE
	% FTE 2007/08
	% FTE 2008/09
	% FTE 2009/10
	% FTE 2010/11

	
	J. Butterworth
	UCL
	0.05
	0.05
	0.05
	0.05

	
	J. R. Carter
	Cambridge 
	 0.05
	0.05
	0.05
	 

	
	L. B. A. Hommels
	Cambridge 
	0.2
	0.3
	0.3
	0.1

	
	C. G. Lester
	Cambridge 
	0.05
	0.1
	0.15
	0.05

	
	J. C. Hill
	Cambridge 
	0
	0.05
	0.1
	0.05

	
	M. J. Goodrick
	Cambridge
	0.1
	0.15
	0.3
	0.1

	
	A. Greenall
	Liverpool
	0.15
	0.2
	0.4
	?

	
	M. Postranecky
	UCL
	0.1
	0.2
	0.3
	0.4

	
	D. Robinson
	Cambridge 
	0
	0.05
	0.2
	0.1

	
	M. Warren
	UCL
	0.1
	0.2
	0.3
	0.4

	
	M. Wing
	UCL
	0
	0.05
	0.25
	0.3

	
	R. J. Shaw
	Cambridge
	 0.05
	0.1
	0.15
	0.05 

	
	B. J. Gallop
	RAL PPD
	0.1
	0.1
	0.5
	?

	
	P.W. Phillips
	RAL PPD
	 0.05
	0.05
	0.3
	 ?


1.1.5 WP milestone plan

STFC format, this table will be combined with other WP tables into a single large table to go elsewhere in the document. All fields  are STFC examples.
Milestones achieved in the last six months: none.

At the time of the proposal, our first milestone was set  at 28/09/2008: ‘complete software modifications for ABC_Next’. Due to the external delays mentioned in Paragraph 1.1.2, postponing this milestone to November 2008 is compatible with the requirements of other workpackages.
	Table 1:  Milestones achieved in the last six months

	Milestone No.
	Work Package
	Milestone
	Target Date
	Status

	M8.1
	WP8
	Complete software modifications for ABC_Next
	28 Sep 2008
	Postponed to 11-2008
Work ongoing


	Table 3:  OLD milestone list for WP8

	Mile-stone No.
	Work Package
	Milestone
	As at Sep 08
	As at Mar 09
(Changes in Bold)
	Delay due to
	Affects Critical Path?
	See Note

	
	
	
	
	
	UK?
	Other Collaborators?
	
	

	M8.1
	WP8
	Complete software modifications for ABC_Next
	28/09/2008
	N/A
	Y
	Y
	Y
	1

	M8.2
	WP8
	VME & DAQ ready for full ABC_Next testing
	30/04/2009
	N/A
	Y
	Y
	Y
	2

	M8.3
	WP8
	Complete host-facing firmware drivers for dev. Board
	30/11/2008
	N/A
	Y
	N
	
	

	M8.4
	WP8
	Complete performance evaluation of DAQ demonstrator components
	31/03/2009
	N/A
	Y
	N
	
	

	M8.5
	WP8
	Technology decision on host facing hardware
	30/06/2009
	N/A
	Y
	N
	
	

	M8.6
	WP8
	Complete design study for 400-ASIC supermodule DAQ
	31/03/2009
	N/A
	Y
	Y
	
	

	M8.7
	WP8
	DAQ system prepared for supermodule readout
	30/11/2009
	N/A
	Y
	N
	
	


	Table 3:  NEW milestone list for WP8

	Mile-stone No.
	Work Package
	Milestone
	As at Sep 08
	As at Mar 09
(Changes in Bold)
	Delay due to
	Affects Critical Path?
	See Note

	
	
	
	
	
	UK?
	Other Collaborators?
	
	

	M8.1
	WP8
	Complete software modifications for ABC_Next
	28/09/2008
	10/11/2008
	N
	N
	
	

	M8.2
	WP8
	DAQ ready for full ABCNext/MCC testing
	30/04/2009
	30/04/2009
	N
	N
	
	

	M8.3
	WP8
	DAQ integration with supermodule controller
	
	30/09/2009
	N
	N
	
	

	M8.4
	WP8
	Technology and component choice for DAQ design study
	30/06/2009
	30/10/2009
	N
	N
	
	

	M8.5
	WP8
	Readout of prototype stave
	30/11/2009
	30/04/2010
	N
	N
	
	

	M8.6
	WP8
	Complete design study of scalable DAQ for readout of multiple supermodules
	
	30/09/2010
	N
	N
	
	


