Status of EVIO / LCIO integration

'@  HEAVY PHOTON
%54 gy SEARCH

0],

For the 17 Oct 2011
HPS Software Mtg.
@ JLAB

By
Homer NEAL (SLAC)



EVIO/LCIO Interface

 Raw data will be presented in EVIO format
* EVIO is the Hall B online existing and trusted format
* Reconstruction will use LCIO format

 Format used by LCSIM
e Random access
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Conversion — Need to know

* Are the data from all subsystems from a given
trigger presented as a single event?

 How to access specific data elements from the
EVIO blocks?

 What is contained in the headers?
e metadata
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Entangled Data Format
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associated only

with last event

single event mode, only
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Block Trailer
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Event Header 1

Raw Data 1 ...

Event Header M

Raw Data M ...

Block Trailer

> Module 1
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Disentangled Data Format

Window Raw Data (4) — raw ADC data samples for the
trigger window. The first word identifies the channel

ROC 1 ROC 2 Event 1 number and window width. Multiple continuation words
Raw Data Raw Data Raw Data contain two samples each. The earllier sample is storgd in
. the most significant half of the continuation word. Strict
Block Header | Block Header ROC 1 Bank Header | | time ordering of the samples is maintained in the order of

Module 2 Event Header

M Event Header M

Raw Data M ...

Event Header M

ROC 2 Bank Header

Module 1 Event Header

E'ﬁnl Header 1 f""'.E;Ent Header 1 Module 1 Event Header thet ]E:ontlnuatlon \INorde' A samlpletrr:otl Va:[“d ﬂagt n:jay be |
set1or any sample; ror example, tne last reported sampie

‘ - - - -

m L RPEL T e et il is tagged as not valid when the window consists of an

odd number of samples.

[ Event Header M Event Header M Raw data ... Word 1:
Raw DataM ... Raw DataM ... 231) =1 )
: . 30-27)=4
Block Trail Block Trail
asininle ol I 3 M Ve o i (26 — 23) = channel number (0 — 15)
j_'fc"”&ﬂfﬁf__ﬁ ﬂ__i'ﬁ“ i Raw Data ... (22 — 12) = reserved (read as 0)
A Event Header 1 { Event Header 1 Module K Event Header (11 — 0) = window width (in number of samples)
E‘*-..RE"_" Data1... 4 ~RawData 1... Raw Data ... Words 2 - N:

(31)=0
(30) = reserved (read as 0)
(29) = sample x not valid

Raw Data M ... Raw Data ... (28 — 16) = ADC sample x (includes overflow bit)

(15 — 14) = reserved (read as 0)

S (13) = sample x + 1 not valid _

i W (12 - 0) = ADC sample x + 1 (includes overflow bit)

e M biagkbank - Window Sum (5) — sum of the raw data samples for the
Data block bank 2 trigger window. Pedestal subtraction may be included.

»ROC 2

Block Trailer | | .| Block Trailer Module 2 Event Header

Entangled To Disentangled FADC 250 Raw Data

31)=1

(30-27)=5

(26 — 23) = channel number (0 — 15)
(22) = window sum overflow flag

(21 — 0) = window raw data sum
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An Event

FADC 250

01— block header

1 - block trailer

# — event header

3 — trigger time

4 — wind ow raw data
5 — wind ow sum

G- pulse raw data

Block Header Word Format

¥ —pulse integral

g~ pulse time

8 — streaming raw data

10 - 12 user defined

13 — event trailer (debug only)

14 — data not valid (empty module)

1% = filler (non-data) word

General Data Word Format

31* bit

1

Bits Usage

30 - 27

d-bit data type [see chart)

1

2B -0

Data tvpe dependent data payload

0

Data payload using last defined data type

Block Trailer Word Format

Bits Value Comment

21 1 This is a type defining word
20-27 1 Data type = block trailer
26— 22 | SlotID Set by WAEGD backplane

21-0

Total # of words in
bilock of events

Mumber of 32 bit words in
block

Event Header Word Format

Bits Value Comment

a1 1 This is a type defining word

=27 [ Data type = block header

26 —22 | Slot 1D et by VM EGA backplane

21 -14 | Event # Mumber of events in block

1312 | Module Type O=FADC2S50, etc.

11 -0 Event block # Lsed to align block when
building events

Bits Value Comment

31 1 This is a type defining word
30-27 . Data type = event header
26— 22 | Slot 1D Set by WVMEBA backplane
21-20 Wodule type D=FADCZS50, etc.

19-0 Trigger number ADC processing chip #




Examples from Class12 Event
Display

import cnuphys.jevio.BaseStructureHeader;
import cnuphys.jevio.EventParser;

import cnuphys.jevio.EvioEvent;

import cnuphys.jevio.lEvioListener;

import cnuphys.jevio.lEvioStructure;

/**
* This is the manager for CLAS specific events. This is where we

put the data into convenient arrays.
* @author heddle
*

*/
public class EventManager implements IEvioListener {

//small number check
private static final double TINY = 1.0e-10;

/**

* Maximum number of events we will allow for
accumulation

*/

public static final int MAXACCUMULATIONCOUNT =
10000;

/Il singleton
private static EventManager instance;

/I flag that set set to <code>true</code> if we are
accumulating events
private boolean accumulating = false;

/**

* Got a structure from the event source. This is where we look for
structures of interest and put

* them in conveniently accessible arrays.

* @param evioEvent the actual event.

* @param the structure received.

*/

@Override

public void gotStructure(EvioEvent evioEvent, IEvioStructure
structure) {

//grab the structures I'm interested in
BaseStructureHeader header = structure.getHeader();
int tag = header.getTag();

int num = header.getNumber();

// tag 500 has a lot of DC data
if (tag == 500) {
switch (num) {

case 1:
_dcGEMCArrayEdep = structure.getDoubleData();
break;

case 2:
_dcGEMCArrayGlobalX =
structure.getDoubleData();
break;

I list of accumulated events EVIO/LCIO conversi
private ArrayList<EvioEvent> _accumulatedEvents;
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JIEVIO] Explorer

5 Jevio Event Tree E]@E 5 Jevio Event Tree E]@ET
File View Event File View Event
event source /mydat/neal/hps/cedExport/data/dves 5 _500.ev event# 1 event source /mydat/neal/hps/cedExport/data/dves 5 500 ev event# 1
dictionary num events 148 dictionary || num events 148
Array Data # [ <Bvent> len (ints): 13565 tag: 1 num: 0 2 Array Data Tree representation of the EVIO event
{gzl} :i;;gggg?giig:gi I g;ﬂt 2: IBTNEESS hlaenn(‘(:]r:ts?lzs?tatg;llrltém: lFJaIalen (kytes): 4 .<#chi|dren:.0> . 01 1 o O <Bvents len (nts): 13565 tag: 1 num: 0
[03] B.09282072794e400 SHRE 4 ; urea Fﬂatalen UNERB2E f#chlldren.. 1 ) e D BAMK of INT325 len (ints): 2 tag: 1 num: 1 datalen (bytes): 4 <#childran: 0
[04] 8722438369366+ 00 ¢~ T BANK of BANKS len (ints): 155 tag: 10 num: 200 datalen (bvtes): 616 <#childran: 7> i h ‘ . el
(05] 156852878456e+01 [} BANK of DOUBLEG4s len nts): 21 tag: 10 num: 10 catalen (bytes): 80 <#children: 0> | | - LI BANK of BANKS len (ints): 157 tag: 10 num:  daralen (oyes): 624 sliar
[ BANK of DOUBLES4s len dnts): 21 tag: 10 num: 20 datalen (ytes): 80 <&children: 0> I a0 Kl en il 53l S 0 talen: ey BT sASH arensil
{gg} ;ggéégg?g?gjg:g} D BANIK of DOUBLEE4s len (ints): 21 tag: 10 num: 30 datalen (bytes): 80 <#children: 0= %Eﬂi O0LA s 1o qu): 5 Iag: L num: ik (WES): & <#chf\dren: >
(08] 2492230000926+ 01 [ BANK of DOUBLES4s len dnts): 21 tag: 10 num: 40 datalen (aytes): 80 <&children: 0> LHALB:E e e L S A0 DEe AR Bl et el
[} BANK of DOUBLEG4s len Gnts): 21 tag: 10 num: 50 datalen (bytes): 80 <#children: 0> [ BANK of DOUBLEG4s len (ints): 21 tag: 10 rum: 30 datalen (oytes): 80 <#chidren: 0>
[ BANK of DOUBLES4s len (nts): 21 tag: 10 num: 60 catalen (aytes): 80 <#children: 0> [ BaNK of DOUBLEE 45 fen (nts): 21 tag: 10 num: 40 datalen (bytes): 80 <chidren: 0>
[ BANK of DOUBLES4s len (ints): 21 tag: 10 num: 70 datalen (bytes): 80 <#children: 0> [ BANK of DOUBLEG4s len (ts): 21 tag: 10 num: 50 datalen (byes): 80 <ciren: 0>
o CIBANK of BANKS len (ints): 341 tag 400 num; O datalen (byies): 1360 <#children; 2> D BAMK of DOUBLES4s len (ints): 21 tag: 10 num: &0 datalen (bytes): 80 <#children: 0>
9 ] BANK of BANKS len (ints): 31 tag: 400 num: 100 datalen (bytes): 120 <#children: 3> D BAMNK of DOUBLEE4s len (ints): 21 tag: 10 num: 70 datalen (oyvtes): 80 <#children; 0=
D BAMK of INT32s len (ints): 9 tag: 400 num: 20 datalen (bytes): 32 <#children: 0> 7 [ BANK of BANKs len (ints): 341 tag: 400 num: 0 datalen (bytes): 1360 <#children; 23
D BAMIK of INT325 len (ints): 9 tag: 400 num: 21 datalen (bytes): 32 <#children: 0> o= T3 BANK of BANKs len (ints): 31 tag: 400 num; 100 datalen (bytes); 120 <#children: 3>
[ BANK of INT325 len (ints): 9 tag: 400 num: 22 datalen (oytes): 32 <#children: 0> & [Z] BANK of BANKS len (ins): 307 tag: 400 nurm: 200 datalen (ytes): 1224 <#children: 175
¢ T BANK of BANKs len (ims): 307 tag: 400 num: 200 datalen (bytes); 1224 <#children; 17> o= CBANK of BANKS len (ints): 146 tag: 50 num: O datalen (oytesy: 580 <#children: 2>
[ BANK of DOUBLEG4s len (nts): 17 tag: 400 nurm: 1 datalen (oytes): 64 <#children; 0> ¢~ LI BANK of BANKS len (ints): 8025 tag: 500 num: O datalen (aytes) 32096 <#children: 2>
[ BANK of DOUBLES4s len (ints): 17 tag: 400 num; 2 datalen (oytes): 64 <#children: 0> ¢ [ BANK of BANKS len (ints): 4211 tag: 300 num: 0 datalen (oytes) 16840 <#children 2>
[ BANK of DOUBLEG4s lan fints): 17 tag: 400 num: 3 datalen (oytes): 64 <#children: 0> ¢ ] BANK of BANKs len (ints): 171 tag: 60 num: O datalen (bytes): 680 <#children: 2>
[T} 3ANK of DOUBLEBA4s len ints): 17 tag: 400 num: 4 datalen (bytes): 54 <#children: 0> ¢ I BANK of BANKs len (ints): 251 tag: 70 num: 0 datalen (bytes): 1000 <#chilcren: 2>
[ BANK of DOUBLES4s len (nts): 17 tag: 400 num: S datalen (oytes): 64 <#children: 05 & [ BANK of BANKs len (ints): 251 tag: 80 num: 0 datalen (bytes): 1000 <#chilcren: 2>
D BAMK of DOUBLEE4s len {ints): 17 tag: 400 num: & datalen (bytes): 64 <#children: 0>
[ BANK of DOUBLES4s len (ints): 17 tag: 400 num; 7 datalen (oytes): 64 <#children: 0>
D BAMK of DOUBLEE4s len (ints): 17 tag: 400 num: & datalen (ytes): 64 <#children: 0
[ BANK of DOUBLES4s len (ints): 17 tag: 400 num; 9 datalen (oytes): 64 <#children: 0>
D BANK of DOUBLES4s len (ints): 17 tag: 400 num: 10 datalen (ytes); 64 <#children; 0> |
- [™ BANK of DOUBLEG4s lan Gints), 1 Ililu' 400 num; 11 datalen (hvtes): 64 <#childran 0 | | l|:
progress i 1T 1T
structure  BANK | 1ag 400 | length 68 bytes
= progress

datatype DOUBLEG4 number 3 . description 777

structure  BANK tag 1 length 8 bytes

datatype [NT3Z2 number 1 description /77




Summary

* Thanks to Sergey and Maurik we now have a
general data description, example code for

accessing evio event elements and sample evio
data.

* Next step get an EVIO block available in LCIO

* Then, demonstrate that we can access specific
values in the blocks

* Develop set of access primitives for all elements
and do consistency tests
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3 Event Building Scheme

# 8 Added by Homer Neal, lest edited by Homer Neal on Oct 1 011 fwiew change

1 attached event building scheme as it is presented by JLAB
DAGQ group at present time. it describes how data will travel
through DAGQ components up to ET (Event Transport) system. In
the beginning of ET we can run some kind of translator to convert
all data into more convenient format if needed.

So far our 10 package (called EVIO) can handle banks with
the same format (all shorts orall ints etc), but new version
of EVIO will be able to have mixed-format banks described by
user in FORTRAN style, like:

1,3F 65, 7(L,F)
and even have variable rows, for example format

L2F,NS
means that the number of shorts in the end of data will be taken
from data itself, o for given example you have to write data
in following order:

125({int), 1.1(float), 2.2(float), 2(int), 22{short), 33 short)
where 2 is the number of following shorts.
1 also attached outdated EVIO manual, new one is not ready.

Regards, Semey
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