170,000 watts of power, 120 tons of cooling
17,308,672 cpntrol/monitor bits

1,473,536 registers
24,83#2 FPGAS
256 Loards
16 Eacks

1 room



Behind Closed Doors

Operator’s Overview of the EVLA
WIDAR Correlator



Wideband Interferometric Digital ARchitecture

Concept began about 11 years ago (1998)

NRAQ’s Ray Escoffier was busy with ALMA’s correlator -
could not commit to EVLA’s also

Canada needed an ‘in’ into ALMA (a share in its use)

Rick Perley contacted Peter Dewdney of DRAOQ,
Penticton, BC, Canada; they go back to college days

Peter, after much effort, got funding ~S25M by the
Canadian Government to supply the correlator in

return for access to NRAO antennas including our share
in ALMA.

Primary architect of WIDAR is Brent Carlson of DRAO
Hardware was built in Canada

Software is being developed as a joint effort between
NRAO and DRAO.



WIDAR In a Nutshell

128 64 128 1

Station Boards Crossbar Boards Baseline Boards CBE Cluster
(Correlator Back End)

hmmm




Station
Board
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15” x 19” ¢ 28 layers ® 1km of traces ¢ 8,000 components
* 50,000 solder points ® $S20k ® x 128 boards
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Two Station Racks each with 4 Station Boards and 1 Crossbar Board
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Fully populated
Station Rack
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YBAR - 25121 - V1.1

64 Crossbar Boards route Station Boards Outputs to Baseline Board inputs
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8 Crossbar Boards reside in the ‘6U’ crate between the
Top and Bottom Station Board crates in each Station Rack.
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Baseline Board

e 15” x 19”, e 28-layers, ® 2km of traces, ® 11,000 components
* 100,000 solder joints, ® 32 Gbits of RAM, ¢ S30k ¢ 128 boards
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Two fully populated Baseline Racks
e Boards are identified by a unigue rack-crate-slot name.



128 64 128 1
Station XBar Baseline CBE

Boards Boards Boards Cluster

 The Station, Crossbar and Baseline Boards are
housed in 16 Racks

* Eight Station Racks numbered S001 — SO08
— Each containing 16 Station and 8 Crossbar boards

e Eight Baseline Racks numbered B101 — B108

— Each COntaining 16 Baseline Boards (no Crossbar Boards)



DX2

DX1

CW1 CW2
B101 B102
B108 S001 S002 SO03 S004 B103
B107 SO008 SO07 SO06 SO0O5 B104
B106 B105
-48V
P/S Battery
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The top of each rack houses 4 adjustable-speed squirrel-cage fans.



Breaker Panel

‘»ﬁibAn

rrelator M

4 ]

Bottom Subrack $/o

* Each rack contains a panel with a breaker for each Station/Baseline Board
* Each rack also contains an RPMIB (Rack Power Monitor/Control Interface Board) for
remote control and monitor by software.



Intra-rack cabling between Station
Boards and Crossbar Boards.

Inter-rack cabling between Station
Racks and Baseline Racks are
under the floor.

(some 30 miles of it)




- Blue: Monitor/Control data to/from CMIBs (100Mb/s)

- Red: Correlated Output Data from Baseline Boards to CBE (currently 1Gb/s)

- Green: Output Data for VLBI use

- The yellow channel houses fiber optic cable from Antennas to Station Boards
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* Two auxiliary racks house additional
equipment
— Correlator Backend (CBE) computer cluster
— Correlator Power Control Computers (CPCCs)
— Next Generation Archive Server (NGAS)
— Master Correlator Control Computer (MCCC)
— CMIB Bootservers



DX2

DX1

CW1 CW2
B101 || B102
B108 || SO01 || SO02 || SO03 || SO04 || B103
B107 || SO08 || SO07 || SO06 || SOO5 || B104
B106 || B105
-48V
P/S Battery
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W

NGAS

staging area file system (two views of same rack)

r, CBE nodes,

CBE Mase

I

I

CPCCs



* CBE (Correlator Back End)

— Assembles raw data from Baseline Boards - in the
proper order - into what is called the BDF (Binary
Data Format)

— The BDF is written to the Staging Area which is a
file system that temporarily holds the data until
the Archive System takes it.

e Each Baseline Board has a 1 Gbit/s Ethernet
link to the CBE (expandable to 10 Gbit/s)



e CPCCs are the Correlator Power Control
Computers.

— Two of them run in parallel for redundancy
* Every command sent to one is mirrored to the other

— At least one CPCC must be running to keep power
applied to the correlator boards

* |f they both should ‘die’, power to all boards will be
removed at once (bad), all rack fans will go to high
speed and all 4 HVACs will be turned ON.

* One CPCC is powered by A/C mains via UPS
* The other is powered by -48VDC via inverter



CBE
nodes

CPCCs
CBE
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B101 | B102
B108 || SO01 || SO02 || SO03 || S004 || B103
B107 |} SO08 || SO07 || SO06 | SOO5 || B104
B106 || B105
-48V
P/S Battery

Temporary
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Two DX — Direct Exchange units. Have their own compressors and refrigerant.
Two CW — Chilled Water units. Work off the building’s chilled water loop.
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DX2

DX1

12/2/09 Operator's Meeting

CBE
nodes

CPCCs
CBE

Cw1 CwW2
B101 || B102
B108 /| SO01 /| SO02 || SO03 || SO04 || B103
B107 || SO08 || SO07 || SO06 || SO05 || B104
B106 || B105
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202,000 watts max, nominal 170,000
Battery backup rated for 5 minutes
-48VDC is what is used in the telephone industry for human safety
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So, how does it all work?

The correlator is ‘configured’ into one of many (many,
many) different modes of operation as specified by the
Observation Executor.

Each Station, Baseline and Crossbar board and the CBE
too, is sent a set of configuration instructions at the
beginning of the observation.

Presently this is done manually but will eventually be
accomplished by Sonja’s Configuration Mapper in
conjunction with the Obs Prep Tool.

Okay, so now how does a board ‘get configured’ ...



Correlator boards contain Field Programmable Gate Array (FPGA) devices*

17,308,672 control/monitor bits
1,473,556 registers
24,83&2 FPGAS
256 ilnaoards
16 :Eacks

1 room

12/2/09 Operator's Meeting

* The Correlator Chips themselves are actually ASICs
custom factory made for WIDAR

e The FPGAs are generic and get their ‘personalities’ loaded into

them at system startup. (Filters, recirculators, LTAs, Ethernet, etc. ...)
e They contain sets of registers that may be written to to configure

the chip (cause it to behave in a specific manner).
e At the beginning of an observation, thousands of registers are set

to cause the correlator to become configured as required by the

observation.
e Conversely, the registers may be read to obtain the state of the

system .
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e Each and every register of every FPGA/
ASIC is documented in a set of Requirements
and Functional Specifications (RFS).

e That can be found here:
https://mitr.drao.nrc.ca/widar/private/
Private.html

Access to these registers is through the CMIB

NRC-CNC RFS Document: A25082N0000 Rev: 2.4 32

5.4.4.1 Master Control/Status Register (MCSR); RIW Address=0x0

This register sets global chip configuration, and detects global status information such as
input synchronization errors, and overflow and overrun errors.

MCSR (R/W) Addr=0x0

7 6 5 4 3 2 1 0

XfY_DS SyncER TVER AOV OVR PhEN TVEN CEN

CEN (R/W) - Correlation ENable. If set (1), then the correlator chip is operational and
responds to dump commands. If reset (0), then the correlator chip does not respond to
dump commands and does not generate output data frames, although internally it is still
handling data in the normal fashion (i.e. power dissipation of the chip does not change

based on the setting of this bit). Other R/W bits in this register can only be changed
when this bit is reset (0). This restriction prevents indeterminate operation in the chip.

TVEN (R/W) — Test Vector ENable. If set (1), then the X, Y input test vector receivers
are invoked and the correlator chip does not respond to any X, Y inputs (section 4.1) in
the normal way. If reset (0), then the X and Y interfaces are active and operate as
normal. If this bit is set at the same time as the CEN bit is set, then the CEN bit is reset
(0) internally.

PhEN (R/W) - Phase rotation ENable. If set (1), phase rotation in all CCCs is enabled.
If reset (0), phase rotation in all CCCs is disabled (i.e. all phases are set to zero, but the
fringe rotators still operate on “zero phase™). This bit is normally set, but could be reset
in cases where phase rotation is unnecessary (such as auto-correlation). If the TVEN bit
is set (1), then internally, this bit is reset to prevent fast-changing phase bits from
propagating through the chip and consuming extra power.

OVR (R)- Overrun status bit. If set (1), then at least one CCC has had a buffer overrun
where a dump request occurred, but the data had to be discarded because the output
storage buffers were still full. Cleared on read. Clearing this bit does not affect any
current CCC overrun status bit that is transmitted in an output data frame.

AOV (R) - Accumulator overflow status bit. If'set (1), at least one accumulator in one
CCC has had an accumulator overflow, a result of integrating for too long. Cleared on
read. Clearing this bit does not affect any current CCC overrun status bit that is
transmitted in an output data frame.

TvER (R) - Test vector receiver error. If set (1), then one or more X or Y inputs is
reporting a test vector receiver error. This bit can only be set if TVEN is set. Cleared
when the XSTATUS or YSTATUS register causing the error condition is cleared.
SyncER (R) — Input synchronization error. If set (1), one or more X or Y inputs that
affects an output data frame is reporting an input synchronization error: data, phase, data

Brent Carlson, February 15, 2005
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Baseline Board CMIB Station Board CMIB

Correlator Module Interface Board
EVLA Antenna MIB on steroids

e The CMIB is a single board computer in the PC-104 form factor
- COTS (Commercial Off The Shelf), ~ $300/ea
* |t contains an Intel/AMD type processor with % Gbyte of RAM
e Runs regular Linux, Java, C, and scripting languages
e [t interfaces to the board hardware via a Monitor/Control Bus (MCB)
e And to the ‘outside’ via Ethernet
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0000000 fe ed fa ce 00 00 00 12 00 00 00 00 00 00 00 02
0000010 00 00 00 0Oa 00 00 05 00 00 00 00 85 00 00 00 O1
0000020 00 00 00 38 5f 5f 50 41 47 45 5a 45 52 4f 00 00
0000030 00 00 00 00 00O 0O OO 0O 00 00 10 00 00 00 00 OO
0000040 00 00 00 00 00 0O OO 0O 00 00 00 00 00 00 0O OO
0000050 00 00 00 04 00 00 00 01 00 00 01 8c 5f 5f 54 45
0000060 58 54 00 00 00 00O OO 00O 00 00 00O 00 00 00 10 OO
0000070 00 00 10 00 00 0O OO 00O 00 00 10 00 00 00 0O 07
0000080 00 00 00 05 00 00 00 05 00 00 00 00 5f 5f 74 65
0000090 78 74 00 00 00 0O OO0 00 00 00 00 00 5f 5f 54 45
00000a0 58 54 00 00 00 00O OO 00 00 00 00 00 00 00 19 20
00000b0 00 00 04 e4 00 00 09 20 00 00 00 02 00 00 00 0O
00000c0O 00 00 00 00 80 00O 04 00 00 00 00 00 00 00 00 OO
00000d0 5f 5f 70 69 63 73 79 6d 62 6f 6¢c 5f 73 74 75 62

e CMIBs speak binary to the FPGAs. It reads and writes to its registers.

* Processes in the CMIB run continuously to monitor/control the FPGAs.
- All real-time processing is done in the CMIB eliminating the need for
attempting it over the network.
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e The ‘other side’ of the CMIB speaks to the outside world via Ethernet.

e The binary register data is abstracted by processes in the CMIB into
human (almost) readable XML.

e Higher level Java processes in the CMIB present this XML via a standard
World Wide Web interface using HTTP and URLs.
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WIDAR contains some 260 Web Servers!
(Every CMIB and the CBE/CPCCs/MCCC)

®00o http://b101-t-4.evla.nrao.edu:8080/

¢ [ Qr Google

Corrélateur
%NIDJAR
Correlator i
e Each CMIB has three i
network addresses: Correlator Board CMIB
- location name (b101-t-4)
- serial number (bb2010) baselineBoard: b101-t-4, bb2010, 10.80.211.132, 10.80.211.104
- IP address (10.80.211.104)
Board Status
Temperatures | Voltages |
Op State working || heatsink_T : 209 C | nom_48_0v : 5317V
10802 1 1 104 ErrorCode O board_UL : 129C|| nom_5_0v:497V
Power @ ||board_UR: 217C|| nom_3_3v:331V
t FPGA @ | board LL: 169C| nom_2_5v:248V
Signals @ |[board_LR: 173C| nom_1_5v:149V
100 — 107 top crate, slots0 -7 nom_1_2v:119V

200 — 207 bottom crate, slots 0 - 7

System Page Ul

201 — 208: station racks SO01 — S008
211 -218: baseline racks B101 — B108

https://mitr.drao.nrc.ca/widar/private/Memos/NRC_EVLA Memo030_ MappingNames_Locations_IP_May19-07.pdf
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® O O http:_[ /b101-t-4.evla.nrao.edu/mah?¥%3Crecirculator¥%20id ="x0'%3E%3 Cstate¥%2 OinputStreamConfig="/%3E%3C/recirculator¥%3E

<component time='2009-11-24T16:38:52.939"' type='baselineBoard' boardId='0x2010' lock='off'

errorCode='0"' opState='working' ledPower='green' ledFpga='green' rackId='101' crateId='0"
slotId='4"' ledSignals='green'>
<recirculator time="2009-11-24T16:38:52.940" id="x0" numRecircStreams="8" blockSize="128"
blockStart="0" blockEnd="0" blockTotal="1" dumpStation="X" activate="disable" inputDecode="enable"
hmLockEnable="on" timeCodeSource="hm_0" timeCode="2009-11-24T16:38:52.800" outputRate="256M"
autocorrMask="0x00" pllLockStatus="locked" ledInput="green" ledDevice="green">

<inputStreamConfig id="0" stationId="50" subBandId="2" baseBandId="0"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="1" stationId="50" subBandId="2" baseBandId="1"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="2" stationId="51" subBandId="2" baseBandId="0"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="3" stationId="51" subBandId="2" baseBandId="1"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="4" stationId="52" subBandId="2" baseBandId="0"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="5" stationId="52" subBandId="2" baseBandId="1"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="6" stationId="53" subBandId="2" baseBandId="0"
sampleSize="4b"></inputStreamConfig>

<inputStreamConfig id="7" stationId="53" subBandId="2" baseBandId="1"
sampleSize="4b"></inputStreamConfig>
</recirculator>
</component>

* We can use regular ol’ URLs to obtain information from them:
http://b101-t-4.evla.nrao.edu/mah?<recirculator id='x0’><state inputStreamConfig="/></recirculator>

e But that is still rather painful for all but the most trivial things; so we made GUIs ...
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Screen FPGA

Screen Not Locked

e GUI's send XML back and forth to the CMIBs (still using URLs like a web browser).

HM Gbps Rx DumpTrig TimeCode GUI
Accum: 2342 sec Clr Trigger ID Errors Clr UT Time: 2009-11-23722:41:07.090 Regs
Errors
Off Toggle CRcErrors off s Sync Test Frames Clr
BB-0 0 0 yes Tc 0 D 22 Dump Counts: PhaseMod
BB-1 0 0 ves Y BB-0 230779 BB-0| 230779 BB-0 230779 BB-4 230779
BB-2 0 0 yes i L il yes B8-2 230779 BB-2 230779 - BB-1 230779 BB-5 230779
BB-3 0 0| yes oT 0 0/ yes BB-1 230779 BB-1 230779 BB-2 230779 BB-6 230779
BB-4 0 0 yes PEC_1 0 0 yes BB-3 230779 BB-3 230779 BB-3 230779 BB-7 230779
BB-5 0 0 yes PE2 3 0 0 vyes i = 3
BB-6 0 0 vyes PE4_S 0 0 vyes HM Gbps DPA Receivers:  Control Input Source:  PLL Stream / Line / Bit
- @ O O O o =
BB-7 0 0 yes  PE67 0 0/ yes | | []Enable o “‘j o (5] = : EI
“ Test
off forced
Vector
[] same == ==
BB-0 =50 | 0 | 2 —ab |0 = 2sem ™ >0 BB-OL
1 J
BB-1 =50 | 1 |2 =4 | ]2 m2s6M & — > 1 BB-2L
BB-2 <51 |0 [ 2 b l". ."I 1 — 256M - — »2 BB-1L
1/
BB=3 =51 | 1| 2 =4b xxn 3 — 256M - e[l >3 BB-3L
BB-4 ~ 52 0 2 —4b I\ 0 - 256M « -~ D » 4 BB-0OL
|
BB-5 <52 [ 1] 2 Hab [\ |2 H2s6m & — > 5 BB-2L
J 1
BB-6 = 53 |0 [ 2 =4 [ |2 = 2s6m ~—-[1 » 6 BB-1L
J \
BB-7 45 [ 1 ]2 Ha ||| 3 256M - —_— (] f—pt—tf—p7 BB-3L
SID BBID SBID 4/7 BB 57{;‘&'9 Nibble Auto
From Station Board Quad Corr To Correlator Chips
BB Source O.L O'L [).L O.L O‘L [).L O.L D.L
Data/Phase D |D /D DD |D|D|D
RC Stream D| 1| ZI 3I 4| S| 6' 7|
Note: Changes to Stream Configuration Circuit [] Recirculation active?
do not take affect until sent via ‘Screen’ menu 2 |
or with ‘Set Hardware' button at right. 1
Out Sample Rate 256M 2
XlYStationI X 3
8l F:c_tor 1:2l8 : Screen Refresh Squelch
ocksize
.
Register Acces:v o o 6 @sec[j m P‘:‘ps
rite + Rea
EndBlock 0 7 Server/C
Register: Write || Read TotalBlocks |1 T
T — Recirculation
)

e The XML is translated into something better understood by a human.
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GUIs give us a picture
of what’s going on
inside an FPGA.

From Station Board Quad

Note: Changes to Stream Configuration Circuit
do not take affect until sent via ‘Screen’ menu
or with ‘Set Hardware' button at right.

Register Access

Register
0x00

BB Source
Data/Phase

RC Stream 0

oL|oLi{OL|OLiOL|OL!OL|OL

D DD D DD DD

1| 2| 3| 4| 5| 6

Recirculation active?

1

Out Sample Rate  256M 2

X/Y Station X 3

Factor 1 -

Blocksize 128 5

StartBlock | 0 6

EndBlock | 0 7

TotalBlocks 1

Recirculation

To Correlator Chips

SET

Screen Refresh

| 10[sec Refresh L

— L Popups

Server/Comm -
10.80.211.104 View

000 RC-X0 Baseline Board : Q1 BLBPO2 (sb02) : b101-t-4 : bb2010 : 10.80.211.104 : GUI V.20091120-1530
Screen FPGA Screen Not Locked
HM Gbps Rx . DumpTrig TimeCode ﬂ,,\}
Accum 2342 sec Clr | Trigger ID Errors Clr | UT Time:  2009-11-23T22:41:07.090 Regs
Errors : - e A
RC off Toggle RC[,,O,S o o Sync Test Frames Clr
BB-0 0 0!/ yes TC o i ‘gg Dump Counts: PhaseMod
BB-1 0 0| ves : L YeS BB-0 230779 BB-0 230779 BB-0| 230779 BB-4| 230779
BB-2 0 0| ves i E Ciltyes BB-2 230779 BB-2 230779 [ BB-1 230779 B8-5 230779 [
BB-3 0 0| yes DT 0 0 yes BB-1 230779 BB-1 230779 BB-2 230779 BB-6 230779
88-4 0 ol yes PED_1 0 0 yes BB-3 230779 BB-3 230779 BB-3 230779 BB-7 230779
BB-5 0 0 ves PE2 3 0 0 vyes i : e
BB-6 0 0| ves PE4S 0 ol yes HM Gbps DPA Beccwtrs. c:mm Input Source: PLL r\Sg;lz:m‘ / Line / Bit
BB-7 0 0 yes  PE67 0 0 yes ¥|Enable | Restart (5] : SET
Test 2
s of force0
| same bidsy = = =
BB-0 =50 | 0 | 2 =4b } 0 S6M I i —~— | » 0 BB-OL
BB-1 =50 [ 2 | 2 j=4b | 2 = 256M i S S e T S SR —— | »1 BB-2L
BB-2 s1 [0 |2 =4 1 — 256M N B G5 B A0 B O B = l »> BB-1L
BB-3 =51 | 1 | 2 =abl= 3 256M TG [ B - — = \ >3  BB-3L
BB-4 =52 [0 | 2 (=4b { 0 = 256M e e e s e B e e B b = l | >4 BB-OL
BB-S =52 [ 1 | 2 j=i4b 2 = 256M SN R SN T TN T, S - R S | »5  BB-2L
BB-6 =53 |0 | 2 k=4b 1 — 256M e B B B e B e B BB W B S \ »6 BB-1L
_ 3 2 b 3 — 256M - - R A R
BB-7 53 1 2 b | 3 _4 6 o ‘\ | »7 BB-3L
SID BBID SBID 4/7 BB Sample Nibble Auto
o Corr

WIDAR Cor

e CMIBs translate register data to XML, GUlIs
translate XML to a picture

e GUIs can also translate a picture to XML ...




 GUIs can also read and write XML from and to
files that can then be used by the CMIB to
make a configuration.

— This is an important feature. The whole correlator
may be configured by loading files of XML into the
CMIBs (as opposed to configuring them manually
from the various GUIs).



Board

Baseline Board Top-level GUI

! NS
Screen
0.97v r 0.93v 0.98v 0.93v 0.96v r 0.98v 0.95v r 0.95v PWQrSUpphes BoardTemps c
CCHLTA |« CCHLTAl« [ o 54 CCHLTAl« CCHLTAl« CCHLTA |« CCHLTAl« CCHLTAl« RC Y7 -48vdc -53.7 1882
7 _bf 778 b § s7 o 5 s7d o 4if® 8 47JM g H 7] 2
A A A A A A A A 5.0v 4.9 1881
h 4 v h 4 h 4 h 4 h 4 h 4 33
0.96v r 1.00v 0.98v 0.94v 0.99%v r 0.95v 0.97v r 1.00v 3V 32
tTale | CCHLtale cCRtale | cCRltale | cCRltale | CCRlTale | CCRLTAl« RC Y6 25v 2.4 PCMC
7 7 3 3 s od s 4 asi g L 18vE B
A A A A A A A A
A 4 ) v v v N h 4 A 4 15v 14
IR 0.95v d.ov ™| 0.99v 2.0 J W | 1.00v T.o0v | ™ | 0.94v Map
ale | ccuale | coima ccluale | cclimale | ccllmale | ccllmale | ccRuale RC YSs lLav 11
7 75iH b5 35 _I%s 5 s a5 4 45 gs| H 3 (3]
A A A A A A A A
h 4 h 4 h 4 b h £ h 4 h 4 h 4
1.02v r 1.01v 1.01v r 0.96v 0.94v r 0.98v 0.98v r 0.94v [ s;:;(r‘;p } { cE‘:raorfaS" }
LTA |4 LTA |4 LTA C LTA 4 CCHLTAl CCHLTA |4 CCHLTAl« CCHLTA | RC Y4
7 7. [ 5 saf o 4. a4 g. H R T -
- v - v B v - v B v - v - v - v 11/23 14:06 widar - connected. [
1.01v r 0.98v 0.98v r 0.96v 1.00v r 1.00v 0.98v r 0.98v 11/23 1408 \V!dar 3 CI.eared a" eIrors
(TA J4 (TA |4 LTA ale | ccllumfe | cclimfe | ccmle | ccmle Re 3| 11/23 14:08 widar - disconnected.
704 bl 73f b3 sofd o s3fd a3 1 K s 93 4 g 43 g3 %) ﬂgz g;; I;ryan K gpnneneg d ;
- - -3 - -3 -1 - - :29 kryan - disconnected. +
L 4 7 7 L 4 7 v 7 L 4 11/24 14:06 kryan - connected.
1.02v 1.02v r 0.97v r 0.95v r 0.94v r 0.97v 0.98v 0.95v Update
LTA |« LTA |4 LTA |4 LTA |4 CCHLTA|e LTA |4 CCHLTAle RC Y2
7 7247 b2 & 52k a2 s o s2f 92 4 a2f g2 o up: 11d 5h 43m
A 4 A 4 A 4 A A Lock State| |
v A 4 ) 4 v h 4 N h 4 v
0.98v 0.99v r 0.99v r 0.94v r 0.94v r 0.97v 0.95v 0.95v MCB Register Access
LTA | LTA LTA LTA LTA CCHLTA CCHLTA|« CCHLTAl« RC Write + Read
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GUIs were designed to be hierarchical — this shows all the FPGAs at once
- With much higher-level summary info about each
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Screen Board Control

FPCA GUI
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A Rack’s worth of even higher-level board status

0 1 2 3 4 5 6 7
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Room-level GUI

And, finally the highest-level status of all boards in the room.
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 This last GUI will be the first one delivered for
Operator use.

 This GUlI communicates with the CPCCs for room
status information.

e Continually running processes in the CPCC obtain
monitor information from various sources:

— CMIBs for board temperatures/voltages
— RPMIBs for rack power and fan control
— HVACs for power/alarm

— Smoke Detection System

— Power Plant



CPCCs will attempt to protect the system
without the need for human intervention

— Reduce board thermal cycling (temperature
swings) by controlling rack fans and HVAC

— Prevent spikes by staging power to the boards
(when turning the whole system both on or off)

— Reduce power consumption while running on
battery backup to preserve battery

— Remove power to boards at 3" stage of smoke
detection (before all power is removed to the
room and fire suppressant dumped).



When the operator does need to be alerted,
the CPCCs will do so via the present EVLA alert
system.

These alerts and associated operator actions
have not yet been defined.

Likewise, many of the correlator’s interfaces to
the EVLA are still under development.

The correlator is in its infancy and is still not
even fully populated with all its boards.

— So expect growing pains as the EVLA and WIDAR
become integrated.



* NRAO People of Possible Interest to Operators
— Mike Revnell

* Fiber optic receiver module (FORM)
— Kerry Shores/Ray Ferraro
e Correlator H/W Maintenance
— Kevin Ryan
* GUIs/Web, Inter-process comm s/w, CPCC system

— Bruce Rowen
e CMIB software

— Martin Pokorny

* Correlator Backend system software
— Michael Rupen/Ken Sowinski

e Correlator Operation



