A~

Early View

Readout
Digitizers 2.2 MB/s 66 MB/s
Crystal Pre-amplifier 18117

<>
4_
) llllll
A 4
)
'TFigger and Processing Farm
Timing Modules ® Network
Switch 75 dual Processors
28 Crystals f
pial'S <
< ® <
l ° 6.9 MB/s
Aux. Det, Trigger ° <€—»| Workstations, Servers
[
Aux. Det. Data —> 4—6—> Data Storage

2.3 MB/s + Aux. Data
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Event Processing e

BERKELEY LAB

Data frorn —| Segment events | 37 segments

Germanium per detector
\ 4

Detectors Crystal Event Builder

v
Crystal events

Goal: |
Processing 20,000 Signal Decomposition
Gamma rays /sec v
Interaction points 1-28 crystals
Data from v
Auxiliary * Global Event Builder
Detectors v
Global Events
v
Tracking

v

Analysis & Archiving
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)  GRETINA DAQ Processes T
Almost all DAQ programs both in the
|OCs and on the cluster are written, at
the top level, in SNL

The main control structures are states
and transition between states

syntax Is C-like and C code can be
embedded or called

Interface to EPICS PVs is integral to
language

a state program can have multiple
state sets, each a separate thread.

Each program has <name>.st,
<name>|F.c, and <name>IF.h

ST e,
QE T v
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The Basic DAO States ceeeery )
0

| S
TR

QE T v

* All the DAQ programs have these
same two basic states

—  Setup state

In setup, it is allowable to change
hardware and run parameters

— Run state

This is the state where data is acquired,
runtime-processed, and saved

* Transition between Setup and Run Is
controlled by PV Online_CS_ StartStop

* That PV Is served by the soft ioc
gretClust on dogs
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Processes and Communications eeeey]
f%

BERKELEY LAB
—®  Client-Server o
Run (Pipeline
GUI Control Hardware link Element)
— = Sender/Receiver
I (Process)
] EPICS channel access

.
Tracker W

Client

Global
Event
Builder

Auxiliary Online
Detector Monitor
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Digitizer Readout

N

,/’_‘\\1 A
LE‘_““\""‘

BERKELEY LAB

| Channel Access

AN

.__\l

SetupAndRuu\‘

A

cesort

Counted Output
Buffers Queue
— Internal IPC

21 September 2012

—  Queued Flow
e—» Data Read
+—» Client-Server
—= Data Send

GRETINA SWG
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Client
N 7
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N

Signal Decomposition ’%

BERKELEY LAB

P
SetupAndRun
s ™ s N ™ ~
Raw Data [ | GEB
Client > Preprocess H Signal Client
\ & J \- < - Decompositio
I| J,ff 8
II J,ff
II ff
|' / — Internal IPC
< —
Readout {DT:‘:IT D.a a Flow Global
0C ' Files e—»» File Read Eu_*ent
e +—» Client-Server ~ Builder -
— Data Send

21 September 2012 GRETINA SWG 8



Global Event Builder =

fFreeeee ‘ﬂ

| Channel Access

s ~

SelupAndiun \
- k -~ ~

 GEB r % Process

L ‘ Server
Thread

N 1 N ‘ Data Tap ‘ queue

bin heap Server

Output

S .

put

‘\. .;.

—— Internal IPC

/ _,-—“\ —» Queued Flow
GEB ‘ Data Tap e » File Read Disk
N L Client ) e —» Client-Server N /
—= Data Send
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Network

(280 MBISec fn)in Decamp

10 MBrsec total out

Decomposition

! ! Shwitch
i switch :
i 10 MBisecilink i 280 MBrSec
i i
i Crate 1-3 i 10 MBIS et Cluster 1
i ' Master
Eve_nt 1.3
all Decomp nodes to Build
Event Build nodes
GRETINA
Network

Main Switch switch

Tracking

1-4

Data moves over
netwark several times
hetween nodes on Main
Suitch

Data through Final Sart = Oﬂ”_ﬂE
to Storage nrage Monitor

i Compressed data from
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As-Designed Staging %

BERKELEY LAB

1 =126 < 15
<2 2,27
{3> 328 <37
A 425 48 Mode 1
g ‘- = DOGS Mode 1 data
T 74 0 711 Computing has interaction
{8 > ~8,12 Cluster positions anﬂ

energies wit
.6 3.13 , ; interaction order
10> wlOi» @oil@» | 500 “decomps’/sec/node f Ki
11> ~11,8 11,15 (output of tracking)
12> ~125 12,16
13> 13,10 13,17 10 MB/sec
14> -14,11 14,18
<15 15,12 15,19 —P-—D.—P-
16> 16,9 16,20
Global Track Disk

<18 -18,15 18,22 Builder  (1rack)
20> 20,13 20,24 (GESend) ,
21> 21,18 2125 1 2 3 4
(22> 22,19 22,26 |
23> ©23,20 2327 5 6 7 8
@} - - 9 10 11 12
Readout 251 13 14 15 16
Computers 26> <«26i28» «262» Z ;g ;g ;g
10 MB/sec % = .. 25 26 27 28
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<
O
o
(D
N

f(eeeeeer ‘ﬂ

_

1
D
&> . Mode 2
0 DOGS Mode 2 data
’ Computing has interaction
Cluster positions and
energies (output
of signal

500 “decomps”/sec/node decomposition)

<5
<6
b,
8>
<9
10>
11>
12>
14> 10 MB/sec
I5: e~
6> Global .
AT> Disk
Event

%)) Builder
20> (GESave)
21> /

1 2 3 4
22> |
23> 5 6 7 8
24> 9 10 11 12
Readout 13 14 15 16
Computers 282 21 22 23 24
10 MB/sec 585 25 26 27 28
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- - ~

A
Mode 3

<1

a4 Mode 3

DOGS :l'VIod:a 3 saves only
6 Computing raw” data
(8> Cluster

<) 56

{105 78

A1) 9,10

A3 ~13,14

145 15,16

5> 1718 ————>-am»—»| | GlbaRawdat
16> 19,20 Global ~40 MB/sec
a7 21,22 Event

% — Builder

205 = (GESave)

% Raw data GEB senders

23> (sendRaw)

24>

Readout 25>

Computers <26>
10 MB/sec 21

28>
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Mode 2 and 3

A~

A
recccec| |

‘

Mode 2/3
DOGS Outputs both Mode
Computing 2 and Mode 3 data
Cluster

500 “decomps”/sec/node

Global.dat

~40 MB/sec
GlobalRaw.dat

4’

7

Global
Event
Builder

Signal Decomposition
nodes (Decomp)

25>
<26

21 September 2012

(GESave)

6 7 8
10 11 12
14 15 16
18 19 20
22 23 24
26 27 28
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3t0?2 /\”Q‘

Mode 3-to-2

I
save off! 9 10 11 12

<15
26
< 3,7
-~ 48
<59™>
610 DOGS
- 7.11 Computing
- 8,12 Cluster
Mode 3 1
;_a W data «0iI#» | 500 “decomps”/sec/node
lle 11,15
12,16
~13,17
~14,18 - Mode 2 data
~40 MB/ 16,20 file
sec Global Disk
» 1721 Event
= Builder
Raw data ~20,24 (GESave)
reader and 21,25 1 2 3 4
distributor 2226 . |
(RS3t02) 2327 Warning: turn raw 5 6 7 8
24,28
<25,1>
26,2
27,3
284
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EPICS CA Universes _— m

* Itis possible to run several copies of
an EPICS iInstallation on the same
network without the identically-named
Pvs in each copy talking to each other.

* This

IS done by setting two

environment variables that control IP

ports

° InG
the c

and t
3to?2.

EPICS uses.

RETINA, this allows running half
uster with a DAQ acquiring data,

ne other half with a DAQ running
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#7) GRETINA DAQ Code Layout e :
@y CTETNADRY Tore ravoll =
* Code units are <appname>/
structured as configure
EPICS <appname>App/
applications Db/
directories aro/f
* EPICS . /
applications locBoot
support multiple- st.cmd
architecture include/
builds and bin/
straightforward
linkage between <archl>
| <arch2>

multiple “apps”
21
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#7)  Revision Control and releases e :

* CVS s used for version control

* Releases are independent of version
control tags, and include several Apps

* Separate releases may be used for
IOC boots and for cluster; currently the
former is in release 10-5 and the latter
11-1.

* Essential Apps in a release: gretClust,
Track, Decomp, gretVME, tcDig, tcDet

* Releases are directories in the
/global/devel/gretTop directory
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