NOTES ON

BNL TIMING SYSTEM PLANNING SESSIONS

(At BNL, August 23-24, 2000)

1. Brian’s group is over-extended due to shortage of personnel, demands from RHIC, etc.  This causes the following problems for SNS:

a) Brian can only serve as task leader if he can fix his personnel shortage problem.

b) BNL has committed to deliver the baseline SNS event system.  However they may have a problem delivering anything more than that in FY01.  e.g. May not be able to support the RTDL system and utility modules.

2. Since BNL is resource limited, maybe we should have Oak Ridge do the following:

(a) Hire ORNL employee to work under direction of Brian.  Locate temporarily at BNL.

(b) Have ORNL handle procurement of:

- F/O Rx & Tx

- Fanouts (1 differential TTL input to 8 diff. TTL outputs)

- F/O splitters (1 single-mode input to 8 single-mode outputs)

- Utility modules (via a “design/build” contract)

3. Tom Shea and the RTDL issue:


John Smith outlined two options for data transmission.  See attachments A and B for more  details.  Conclusions:

a) For now, assume that if we decide to transmit data via event system it will be via “option 2”.  (i.e. the one that has no impact on event encoder/decoder design).  This decision is driven primarily by schedule constraints.

b)  For FY01 planning, assume there will be an RTDL system for IOCs.  (We can back away from this later if we finally decide to transmit data via event link).

4. VME crate spec:

· The BOA concept won’t work.  The Manufacturer will want to make them all at once.  Assume we will have at least 2 orders:  One in FY01 where we collect each lab’s orders into one, and more later.

· [WRD observation:] Brian’s over-commitment may delay the issuance of the procurement spec.  Pass this on to somebody else?

5. Timing system prototype timetable:

Will provide to each lab in 2QFY02:

1 ea. event input board + driver

1 ea. event encoder board + driver

1 ea. event decoder board + driver (more boards will be available if desired)

[Not sure about the RTDL / Utility module schedule…]

6. RTDL:  Per the above, we are assuming we will still have an RTDL system for VME IOCs.


We can’t assume the BNL V105 RTDL encoder module will work for us “as is” because SNS event link carrier frequency is higher than RHIC’s.   (At RHIC, RTDL data transmission is triggered by an event, so an event link input is necessary).  Brian said Heather might be able to look at it to assess the impact of SNS requirements.  Also, need to try it out and see if it works at 16 MHz.  If it doesn’t work, some options are:

(a) Add new event receiver chip set.  This would require a new PCB design and extensive testing.  This would take at least 3 months and probably couldn’t be supported by Brian’s group this year, if at all. 

(b) One possible quick-and-dirty alternative:  Kludge the existing board to trigger data transmission from a pulse input instead of via the event link.  It might be that we could add a “trigger” input to the board, bypass the event link decoder, and kludge in the trigger pulse instead.  (Brian thought that if we went this route we should use a new PC board anyway).

7. Utility board:  

(a) Prudence dictates that somebody besides Brian handle this.  John Smith will talk to Apogee next week to see if they would be interested in a design/build contract for this board.  

(b) Brain and John S. think that the VME crate power reset should be handled by a commercial module vs. via the utility module.  [But cost analysis hasn’t been done yet…]

FY01 Timing System Planning:  Reviewed deliverables for FY01 and the activities required to support these deliverables.  See details in attachment C.

ATTACHMENT A

OPTION # 1 FOR PASSING DATA VIA EVENT LINK

Set up special event codes to indicate start and end of data transmission.  For example:

Frame #
Code

(decimal)
Comments

1
254
Data follows; disable event decoding

2
xx
Data or parameter no.; format TBD

3
xx
ditto

…
…
…

n-1
xx
ditto

n
255
end of data; resume normal event decoding

Event encoder has to be modified to handle transmission of the data.  Event decoder has to be modified to ignore data transmissions.  Utility module has to be modified to recognize the new event codes and process the data accordingly.  

Advantages:

1. Only one fiber required for both event and data transmission.

Disadvantages:

1. Requires additional design changes to the event encoder and event decoder.  There is some chance we would have to go to larger FPGAs.  This in turn would require a new PC board designs. Impacts are as follows:

(a) Brian’s group is experiencing a shortage of personnel.  They are trying to hire more people but it has been difficult. (e.g. Pool is somewhat limited to people living on Long Island because nobody  else can handle the high cost of housing).  Meanwhile RHIC is demanding support.  Taking a conservative view:  Brian has committed to designing an SNS event system in ~ the first 6 mos. of FY01 (provided the level of effort remains at what he originally committed to).  The increased effort might force him to reschedule the design effort to a later date due to RHIC commitments.  So: the schedule could be delayed by 6 mos. to a year.

(b) With a minimum number of changes, less testing will be required.  If we make massive changes (e.g. new PC boards), significantly more testing and debugging will be required.  So:  Cost and schedule are impacted.

2. Utility module logic has to be changed to handle processing of data transmissions.  (This may not be a big deal since we are now talking about a “design/build” contract for this board anyway).

3. There is some risk to the reliability of the event system.  The baseline system design has been debugged by RHIC and has proven to be reliable.

4. We potentially lose some event system bandwidth.  i.e. There is a chance somebody will need to transmit an event at the same time the data is being transmitted.

Conclusion:  Due primarily to schedule constraints, we are not willing to support option #1.  (However, if Tom Shea wants to generate a PCR we could let the project decide).

ATTACHMENT B

OPTION # 2 FOR PASSING DATA VIA EVENT LINK

Reserve event codes 0 – 15 for data transmission.  For this option the event code is actually the data as well.  For example, say we have 256 possible parameters, each parameter being 16 bits long. The following event code transmissions would update parameter # 0x12 with “0x3456”.

Frame #
Code
Nibble #1
Nibble #2
Comments

1
0x01
0x0
0x1
First nibble is “0” so this must be a data transmission.  Also, since this is the first occurrence, the second nibble must be the first hex digit of the parameter number.

2
0x02
0x0
0x2
Second digit of parameter #; parameter number is now known: 0x12.

3
0x03
0x0
0x3
First digit of 16-bit parameter value is 0x3

4
0x04
0x0
0x4
Second digit of 16-bit parameter value is 0x4

5
0x05
0x0
0x5
Third digit of 16-bit parameter value 0x5

6
0x06
0x0
0x6
Fourth digit of 16-bit parameter value is 0x6.  (End of data).  Parameter value is now known:  0x3456.

Advantages:

1. Only one fiber required for both event and data transmission.

2. No changes required to event encoder or the event decoder.  Data looks just like normal events to them.

Disadvantages:

1. Utility module logic has to be changed to handle processing of data transmissions.  (This may not be a big deal since we are now talking about a “design/build” contract for this board anyway).

2. We potentially lose some bandwidth.  i.e. There is a chance somebody will need to transmit an event at the same time the data is being transmitted.

Conclusion:  This option appears to have minimal cost and schedule impacts and so could be supported.

ATTACHENT C – DETAILS ON FY01 TIMING SYSTEM ACTIVITIES

Item
Design task:
Lab
Name
Dur / cost
Unit
Comments









1.
Development system H/W & S/W






1.2a
Procure tools, S/W, parts, etc. req'd to design and program boards
BNL
Oerter
2
K$
For S/W upgrade

1.2b
Procure tools, S/W, parts, etc. req'd to design and program boards
LANL
Nelson
0
K$
Omit from funding package until PCR is approved.

1.2c
Procure tools, S/W, parts, etc. req'd to design and program boards
ORNL

0
K$
ORNL tools covered under EPS funding

2.
PLL




We could live without this for awhile if we had to.  But we would need a pulse generator that’s sync’ed to 60 Hz zero-crossing to fill in temporarily.  Omit from funding package until PCR is approved.

2.1
Hardware design
LANL
Nelson
0

Oerter has spreadsheet from Ron Nelson he will forward to DeVan.  Current estimate is 26 wks.

2.2
Software driver design
LANL
Dalesio
0

Will be implemented on VME board, so driver is likely.  Will also be filter algorithms (in FPGA?).

2.3
Prototype hardware costs?  Fab costs?
LANL
Nelson
0

Assuming this will be built in house since probably only 2 units will be built (production unit + 1 spare).

2.4
Procurement support?
LANL
Nelson
0

Ordering parts, etc.

2.5
System testing
LANL
Nelson
0

Assuming some testing / data taking will be conducted at OR.

3.
Event receiver chip set
BNL





3.1
Hardware design / prototype / test
BNL
Oerter
5 
wks
This work is actually already in progress.  Includes technician support

3.2
Drafting support
BNL
Drafter
1
K$


3.3
Procurement (parts for prototype, etc.) 
BNL
Oerter


[?]

4.
SNS event encoder module




Need 8 boards: 1 production unit + 1 spare + 6 for dev. systems.  We can use dev. sys. units for spares later.



4.1
Hardware design / test prototype
BNL
Oerter
14 
wks
Modeled after BNL V123 beam synchronous encoder module.  Assumes FPGA program changes only  (i.e. no PC board changes req’d).

4.2
Software driver design
BNL
Smith
6
wks
John Smith plans to borrow a V123 module for initial driver development.

4.3
Procurement & Fab
BNL
Oerter
12
K$
For PC boards and parts

4.4
Procurement support
BNL
Oerter
1 
wk


4.5a
Acceptance testing
BNL
Tech
0.2 
wk
8 ea. X 1 hr

4.5b
Acceptance testing
BNL
Smith
1 
wk
1 wk S/W dev

5.
SNS event input module




Need 12 boards:  4 production units (which provides 64 event inputs total) + 6 for dev. systems + 2 spares.  We can use the dev. sys. units for spares or additional boards later.

5.1
Hardware design
BNL
Oerter
0 
wk
Assume we can use BNL V101 event input module with no changes.  (This in turn assumes all parts are still available). 

5.2
Software design
BNL
Smith
6 
wks


5.3
Fab costs
BNL
Oerter
12
K$
12 ea. X $1K

5.4
Procurement support
BNL
Oerter
1 
wk


5.5a
Acceptance testing
BNL
Tech
0.3
wk
12 X 1 hr

5.5b
Acceptance testing
BNL
Smith
1 
wk
1 wk S/W dev

6.
Event Sys P2 backplane PCB 




Make 10 boards:  1 production unit + 3 spares + 6 dev. sys.  (Dev. sys. could use ribbon cable instead since only 2 boards).

6.1
Hardware design
BNL
Oerter
0 
wks
Copy from RHIC; assume no redesign needed.  Assumes VME-64X doesn’t affect the design.

6.2
PCB fab costs
BNL
Oerter
1
K$
Just a PCB; no components.

6.3
Procurement support
BNL
Oerter
0.4
wk


6.4
VME crate modifications
BNL
Tech
0.2
wk


7.
SNS event decoder/delay module




Assume we need to commit money for 100 boards in FY01.

7.1
Hardware design / prototype testing
BNL
Oerter
17 
wks
[verify:] Modeled after BNL V102 decoder/delay module.  New PC board required due to changes in event receiver, etc.  Includes tech support.

7.2
Drafting
BNL
Drafter
4
K$


7.3
Software driver design
BNL
Smith
6
wks


7.4
Prototype hardware procurement
BNL
Oerter
5
K$
$3K for PC boards + $2K parts

7.5
Fab costs of production units
BNL
Oerter
200
K$
100 boards X $2K each

7.6
Procurement support
BNL
Oerter
2 
wks


7.7
Acceptance testing
BNL
Tech
2.5
wks
100 bds X 1 hr/board

7.7
Acceptance testing
BNL
Smith
1
wk
1 wk S/W

8. 
Event system – system test






8.1
Procurement
BNL
Smith
7
K$
VME crate, processor board, etc.  These can be used for the production unit after testing.

8.2
System testing
BNL
Oerter
6 
wks


9.
SNS RTDL encoder module




Need 8 boards: 1 production unit + one spare + 6 dev. sys. units

9.1
Hardware design
BNL
Oerter
12 
wks
Modeled after BNL V105 RTDL encoder module.  Assumes we can use modified version of V105. Keep design substantially the same, except have data transmission triggered via pulse instead of event link.  Make new PCB to accommodate this change. 

9.2
Software design
BNL
Smith
6 
wks


9.3
Procurement (Fab boards)
BNL
Oerter
12
K$


9.4
Procurement support
BNL
Oerter
2 
wks


9.5a
Acceptance testing
BNL
Tech
0.2
wk
8 bds X 1 hr/board 

9.5b
Acceptance testing
BNL
Smith
1
wk
1 wk S/W dev.

10.
SNS RTDL input board




Need 16 boards:  8 for final system (16 parameters total) + 6 for dev. sys. + 2 spares

10.1
Hardware design
BNL
Oerter
4 
wks
Model after BNL V106 RTDL input board.  We don’t need the F/O inputs that the BNL version has, so eliminate them. (Requires change to front panel).  Also look at: adding checksum and having more than two parameter registers per input board. 

10.2
Software design
BNL
Smith
6 
wks


10.3
Fabricate boards
BNL
Oerter
16
K$
16 bds X $1000 per

10.4
Procurement support
BNL
Oerter
2
wks


10.5
Acceptance testing
BNL
Tech
0.4
wks
16 bds X 1 hr/board

10.5
Acceptance testing
BNL
Smith
1
wk
1 wk S/W dev.

11.
RTDL Sys P2 backplane




Make 10 boards:  1 production unit + 3 spares + 6 dev. sys.  (Dev. sys. could use ribbon cable instead since only 2 boards).

11.1
Hardware design
BNL
Oerter
0
wks
Copy from RHIC; assume no redesign needed.  Assumes VME-64X doesn’t affect the design.

11.2
PCB fab costs
BNL
Oerter
1
K$
Just a PCB; no components.

11.3
Procurement support
BNL
Oerter
0.4
wks


11.4
VME crate modifications
BNL
Tech
0.2
wks


12. 
RTDL system – system test






12.1
Procurement
BNL
Smith
7
K$
VME crate, processor board, etc.  These can be used for the production unit after testing.

12.2
System testing
BNL
Smith
5
wks


13.
Signal distribution hardware (F/O Tx & Rx; copper fanouts; fiber fanouts, etc.)




Omit from funding package until PCR is approved.   Assume we are using BNL units. 

13.1
Get and review BNL documentation at ORNL.  Verify availability of parts.
ORNL
?

wk
(Fiber optic cable design covered under 1.9.2.1)

13.2
Investigate standardizing on SC connectors
ORNL
?

wk
BNL units have ST F/O connectors

13.3
Procurement
ORNL
?

K$
[? Need to count them up.]  TSM = $1,200.  RCV = $250.  See Brian’s spreadsheet from review.

13.4
Procurement support
ORNL
?

wks


13.4
Consulting support
BNL
?

wk


13.5
Acceptance testing
ORNL
?

wk
[? req’d in FY01?]  1 hour per board

14.
Design IRIG - RTDL interface for time stamping




Omit from funding package until PCR is approved.

14.1
Hardware design
BNL
Smith


2 wks

14.2
Software design
BNL
Smith


6 wks

14.3
Buy GPS  and VME IRIG input board
BNL
Smith


$10K:   VME card = $2.5K; GPS = $7K

15.
Design SNS event monitor




Omit from funding package until PCR is approved.  Put off until FY02.  (Brian may have more resources then).  Need to wait for PCR for funding anyway.  An IOC might be able to handle this function temporarily for a subset of events.

15.1
Hardware design
BNL
Oerter




15.2
Software design
BNL
Smith




15.3
Prototype Hardware?  Fab costs?
BNL
Oerter




15.4
Procurement support?
BNL
Oerter




16.
SNS utility module




Assume 100 boards with option for more.  Based on BNL V108 module.  Brian Oerter recommends adding (a) readback of reset address, (b) readback of power supply voltages.  Other planned changes include: (a) reset via RTDL link, (b) watchdog timer, and (c) (maybe) power reset

16.1
Hardware design


0
wks
Handle via design/build contract (e.g. as was done for PSC/PSI boards).  Assume design costs are rolled into procurement cost.

16.2
Software design
BNL
Smith
6
wks


16.3
Procurement
ORNL
Engr
200
K$
100 boards X $2K each

16.4
Procurement support
ORNL
Engr
4 
wks
Write procurement spec; bid evaluation; design reviews; etc.

16.5a
Acceptance testing
ORNL
Tech
2.5
wks
(in FY01?)  100 bds X 1 hr/board + 1 wk S/W dev.

16.5b
Acceptance testing
ORNL
Engr
1
wk
(in FY01?)  100 bds X 1 hr/board + 1 wk S/W dev.

17.
Misc.







Manage event list
ORNL
Engr
1 
wk



Design review support (final, DOE, etc.)
BNL
Oerter
1 
wk



Design review support (final, DOE, etc.)
ORNL
Engr
1 
wk



Reliability analysis?


0

Assume not required


Procure hardware for testing (F.O. cable spool, crimp tools, connectors, etc.)
BNL
Oerter
5
K$



Procure hardware for testing (F.O. cable spool, crimp tools, connectors, etc.)
ORNL
Engr
5
K$



DM2K diagnostic screens
BNL

0

Assume included in system tests


Travel, ORNL
ORNL
Travel
6
K$
4 trips


Travel, BNL
BNL
Travel
12
K$
8 trips









18.
Task Leader
BNL
Oerter
4 
wks
Not clear Brian will have the time.

11

