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» Athenaeum allows to access

(remote) Athena from (local) JAS.
»Any (Athena) Python script can be

Local Client
LN Local Client

send directly from JAS.
» Results (usually in XML) are send
Java / xMB back and can be processed within C++/xGB
(runs everywhere) JAS. (runs only on Ixplus) :-'L\" e
:.Cl’k » Special Python scripts are provided
2V to present Athena data (Cool, etc.) , Ta®
TAT p , OlC. J.Hrivnac

= 4\‘5 within JAS. DevDur, Dec'05



g Java Analysis Studi

File Edit Yiew Tuple Loop Windo enaeum Help
?_ﬁtree’c' #® Athenaeum - Athena JAS3 Plugin g’ & B[ uple
B n120F = iFlat fGauss fFlat B
¥ h1dG 4 -0.030450825 068158458 -
¥ hldl * Athenaeum - Athena JASB Plugin 10 1.5152388 0.015196621 =
By bzl 1 - =iz -1.2673693 053082275 c,)
< ¢ 47 tuple [tupleLabel] il -0.274412% 05291154 ~
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ikt TG auss : ® How to Use [4S 1 import hep.aida.™; = 10221152 0.5871475 ©
[H fFlat i Rl () import java util. Random; 1.2230748 027729005 “~
1 | 7 -1.2411752 0.38542134 QD
4 public class Fit -0.323711454 0.9737252 b
® How to Work with Rernote Scrigf 514 1.09570%98 07815878
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Tree Of ObjeCtS :Wm L) lanalksisFactony anaksisFactory = LanaksisFactony created; 3 —0:096552275 0-_‘ 35187
HISTIIE HIES: j:; greeFactor\/ . treeFtacto;vt: anal\,vsitngctorv.createTreeFactDr\/O; 0317224 0. 8NI044 (' )
ree ree = treefFactory.create; 014300768 081N 7784
OIAnfO‘ Eejample proxy) 12 IPlotter plotter = analysisFactory. createPlotterFactory. create{'Fit. java Plot"); ) ?1382625 o 51?;12?6 c,)
.‘ IHistogramFactory histogramFactory = analysisFactory createHistogramFactongiree); = = (U
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Integrated Help Wlth : IFunctionFactory functionFactory = analysisFactory createFunctionFactangtree); C1.1803523 o 51602‘93 \
from java. util import Random 15 itFactary fitFactory = analysisFactory createFitFactary; - -
— -1.02159808 0 026455‘64
Executable Examples | == meor i P e v S g
p / IHistogram 1D hl = histogramFaciory.createHistogram 10{"Histogram 10°,50,-3,3); Mea\: -5 9443E-4 O
= af = lanalysisFactory createg); 149 RS 1.016C
I o #tree = af createTreeFactony). cr ; 1% Randorm r = new Randorm; QutRange 1 N
7 hf = af createHistogramE, tree); 20 o _ _ Q
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T
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see http

== print "Hello"

Hellco
T <

Python/PNuts Command Line Graphical/Textual Object Representation




1 & Open Connection to

u-MmE_

Athena

File Edit Yiew Tuple Loop Window Athenaeum Help

Al &

N\

§F shena@atidbdevol cern.ch: 48966 ‘ |r( ® Welcome x|

§|’Welcome to JAS3!

http:/ fatldbdevDl.cern.ch:48966 w | |iIlg

1? Athena Server URL ¢thttp:/ /< server=:<port=)

Ok Cancel

=z

On Client
(Any platform with JAS + Athenaeum Plugin)

/—\A

$ athena.py -i -s jobOptions.py /

XML-RPC server 'atldbdev01.cern.ch:48966' created
method 'process()' registered
Waiting for requests...

On Server
(Linux with Athena)

execfile (“InteractiveServer.py”)
server = InteractiveServer
server.start()

Server script written
by Atlantis team



Interact with Athena

§F snena@aidodevol cemn ch-azass » Execute a Python script on
REMOLe S Athena Server, get results back
Record Source
Disconnect
>

Cool - | Steer Athena Event Loop from

;‘:;2' \\ JAS
‘\
> Access Cool data \

Sorting ...

» Access Particle data (prototype)

» Get Information about Athena

Server environment (loaded
Registered Proxies implementing concrete handling of \\ dictionaries, paths,...) /

connection to specific (Athena) functionality: /
- Athena Python script to extract data from Athena

- JAS wrapper to present/handle data inside JAS

- XML schema to describe data

When implementing pre-defined interfaces from Athenaeum,

those Proxies will make themselves automatically

available inside JAS system in an organic way.




12 Execute Python on Athena

[ AT —

File Edit Yiew Tuple Loop Window Athenaeum Help

!m:;

B %
T éMhena@lxplusmicern.ch:48966 2
g Result_1 %, Athena@lxplus003.cern.ch:48966

Script to be executed
on remote Athena

¥ 1 print self

Script Result

Conmecting te httpe: [/ lagplus=003 . cem. ch: 43%548

Cm hittpe: / lxplusd03 . cerm. ch: 4859646 executing:

print self /
=

< mzin__ . InterzctivelServer ilnstance szt QxkTF208300>

classpath:/org/freehep/jas/weh/,relnotes.html




Tg Steer Athena Event Loop

File Edit ¥Yiew Tuple Loop Window Athenaeum Help

.

B Athena@ixplus003.cern.ch:48966 3

e

- Next Event,...

o g Arhena@|xplus0oz cern. ch: 48966 A

? ﬁ Diatahets
B Athena@xplus002 cern.ch 48966

D,
Athena interpreted
as a set of Records

& ———
- |/ # Athenaeum - Athena JAS3 Plugin |/ [#] EventLoop.java * |

kl

iy

1ty

import org.freehep.record. loop. event. Eecordadapter;
2 impaort org.freehep.record. loop. event. Record>uppliedBEwvent;

4 import net hep.atlas. Care. Athenaeum. JAS3 Plugin. Athenaclient;
# public class BEventLoop extends EecordAdapter {

& public wvoid recordSupplied(FecordsuppliedBEvent ewvent) {
8 AthenacClient athena = {&thenacClient)event. getRecard(;

1] Swtem.Dut.println{athena.E}{En:ut

affd2 1

A1z catch (Exception g §

114 Swetem.err. printlniel;
o | B e printstackTraced;

MNis }

\

Python script
executed
on each Event

thedpp.initizglizel)

Output Console
|

classpath:/net/hep/atlas, Core/ Athenaeum/ JAS3Plugin/ doc-files/EventLoop.java

ME




' - "\
f Interact with Cool TAY

File Edit Yiew Tuple Loop Tools Window Athenaeum JAS + Athenaeum

iel-Ea |8 Client o

o= £ Arthena@lxplusdes cern.chi 48366
v L Cool Connzgtion.

i\yk Server; (oracle:) fdevdbld |w \ -,
= 4\1‘2 Database: TESTCOOL -

X

Schema: [ATLAS_COOLTEST |+ | . Cool DB
User: [ATLAS_COOLTEST | w Server
Password: (pwddcool -

» Open connection to Cool DB

DK, e » Interpret data (as AIDA NTuples)
» Show data as HTML
» Show data as XML

pr

e z,&Iheré@lxplusmz.n:ern.n:h:48966£/
I:f. Copl@oeaciodmolind AITECT TG, ATLAS COCLTES

Process Result
Show HTML
Show Result
Show Script

» Show Python script used to get data

Rename




t

R TS -

File Edit Yiew Tuple i_unp Tools Window Athenaeum Help

5 &

Work with Cool

¢ g,amena@mplusmascern.ch:48966
Yy Cool
? ﬁtree—o
¢ & Cool@oracle: cevdb 10[TESTCOOL, ATLAS COOLTEST]
¢ & 1ovDnTest
o [0 10vDhTestaAMDECarrection
o 0 10WDhTestAttrList
[ﬁl since
|ﬁ[ until
ikl okject
il channel
ikt clzy
||$ marnth
wEar
il hourl AS
[ﬁ[ minute
[ﬁl zecond
ikl =Position
it ict
[&[ narme
o [ 10vDhTestMDTEleMap
o [ 10¥DhTestMDTEIeMapnCall
¢ & ndet
- ﬁﬁ\lign
o [ TRT_DF_ED
o [J TRT_DF._E1
e [ TRT_DF_BZ

o Bl calib

| % Cool Proxy for Athenaeum * [ Cool Result = | 10¥DbTestAttrList = |

: since until  fokij..jcha.. | dav|monthyear hourl] minute second xPosition id narme

gi rund e runc s e, (8 0 21 |4 20018 |46 28 25.0 7 TestartrList
§§ runE e runcd e (14 [0 31 |4 20018 |46 51 25.0 o TestartrList
§§ runcd e jrum21. |13 [0 21 |5 2018 |46 5. 2510 T Testbttrlist

V4

»Data can be represented as
» XML
» Objects
> (AIDA) NTuples
» HTML
»and accessed
> via GUI
» using scripting interface (Java, Python, Pnuts)
> using API (Java, Python)




L Cool XML X 0K

/10VDbTest /IOVDbTestAthlist]1326]

B tree-0

ek B Bl an Cool@oracle: devdb 1O[TESTCOOL, ATLAS_COOLTEST]
FOLDER _10VTABLENAME: TESTCOOL_F1326_10WVS E oY Db Test
FOLDER_TAGTABLENAME: TESTCOOL_F1326_TAGS ) ] 10vDBTestAMDECorraction
FOLDER _I10V2TAGTABLENAME: TESTCOOL _F1326_IOVZ2TAG HTM L VIeW r’- 10 DT estArtrlist
Channels: 0, |'T IO DETestMDTEleM ap
TypeName: AthenaAttributeList - [} 10¥DBTestMDTEleMap Coll

I Inclet
TimeStamp: rur-evernt .

: Align

il 8ao | Objects/NTuples
S iceT: 4 71 )

B LarCalarimeter
Clid: 40774348 B LarTests ‘\
periodl object channel insert xPosition [ float] id [ int] name [ string]
runl: 0 event: 0 run: = event: 2 g (0] 24/10j2005 at 5:0:17 25.0 i TestAttrList J
run: 3 event: 3 run: 4 event: 3 14 (0] 24/10/2005 at 5:0:41 25.0 T TestAttrList ava
run:4 event:3 run: 2147483647 event: 4294967295 13 0 24/10/2005 at 5:0:41 25.0 i TestAttrList

<folder name='/I0OVDbTest/IOVDbTestMDTEleMapColl’

B id="1331' day="24' month="10' year='2005' hour='5' minute="2" second='36" >

Inserted: 24/10/2005 at 4:58:46 <attributes>

FOLDER_[OVTABLENAME: TESTCOOL_F1327_10VS <attribute name='FOLDER_|IOVTABLENAME' value="TESTCOOL_ F1331_IOVS'/>
FOLDER_TAGTABLENAME: TESTCOOL _F1327_TAGS <attribute name='FOLDER_TAGTABLENAME' value="TESTCOOL_F1331_TAGS'/>

FOLDER 10V 2TAGTABLENAME: TESTCOOL F1327_IOV2TAG <attribute name='FOLDER_IOV2TAGTABLENAME' value="TESTCOOL F1331_IOV2TAG'/>
Channels: 186, 26, 36, 46, 56, </attributes>

TypeName: CondAttrListCollection <channels>

TimeStamp: run-event <channel>0</channel>

Symlinks: </channels>

ServiceType: 71 <description>

Clid: AN LosiEn <timeStamp>run-event</timeStamp>

<addrHeader><address_header service type="71" clid="155887251" /></addrHeader>
XSLT <typeName>IOVDbTestMDTEleMapColl</typeName>
</description>
<signature> i
<item name='PoolRef" type=' string'/> XML View
</signature>

7 <payload since='"run:0 event:0' until="run:2147483647 event:4294967295'
Python object="1' channel='0" day="'24"' month="10" year="2005' hour='5" minute='3' second='6"' >
XML Schema <entry name='PoolRef' value="...]'/>

</payload>
</folder>




» Within CERN AFS:

How To Start

» . [afs/cern.ch/sw/java/share/bin/setjdk sun 1.5.0 02

» [afs/cern.ch/atlas/offline/external/JAS/jas3/jas3

> Elsewhere (any platform):

» Get Java 1.5

» Get JAS from http://jas.freehep.org/jas3 (Linux, MS, MacOSX,...)

i v B e e ———————————

o= Al0A Preferences: Plugin Manager

o= Zeneral

o= Java
Mawigation Tree
Flugin Manager
Sawve/Festore
SimpleEditor
Spreadsheet
TupleExplarer [] Check for updated plugins at startup
ueb Browser  |URL: [kttp: f fhorne. cern.chfhrivhad fcgi-binfplugins. ol

| Restore Defaults

1] I I

| Ok || Apply || Cancel |

/_\ » Set Plugin Server (View - Preferences.
> Get Plugin (View — Plugin Manager...)

O PlgiEnager ) E]

")/\\

Available Plugins
¢ [ atlas

o [ database

¢ [Jrore

== Athenaeurm

o [Jhep
o= html
o=[Tin
o= grid

Installed 22y Available ¢19) |

Plugin Info
Mame: Athenaeum
Author: LHrivhac
Yersion: 1.2.0.3
Description:

Wrhena Plugin, uses XML-FEFC 10 connect 1o Athena
http: ffhome. cern.chfhrivmac fActivities fPackages fAthena
eurmn build:, 09 /Mow 2005 at 12:22:48 CET

@ Install in user extensions directory ¢ mntj diskC;home/hrivnac/.JAS3/ extensions)
) Install in group extensions directory
) Install in system extensions directory ¢ mnt/ diskC/opt/jas3-0.8.3/extensions)

| Install selected plugins |

]




How To Write New Proxy

AthenaObject

encapsulates the result of
the Python script run on

the Athena Server.

Proxwdsdapter provides an
interactive functionality of
Athenalbject in JAS3
Tree.

DefaultFTreeModeAdapter

ArthenaObject

+ askAthenaTxTiathena : AthenaClient) : 5tringTokenizer
+ askéthenaxMLiathena ; AthenaClient, contextPath ; String) @ CObject

Proxwadapter

AL

[ R =Tl S

o ciecute on Athena Server

Pywthion 5

P

o askAthena

+ pljectiathena ; AthenaClienty : AthenaQbject

M0

bject

Green classes should
be implemented for
each Athena entity

represented in [A53.

Pyvthion script
Ccommunicate TXT or XML
to AthenaCbject. XML is
represented by |AxXE
maodel.

AN

MyObjectAdapter

Athenasdapter

+ register{adapter ; Proxyéadapter, clazz ;- Class) : woid

Al Athenadbjects with their Ohjectadapters should be
registered in Athenaddapter.

]




I&ia XML Schema Representations

JAXB Model

JAN

instantiate

Java Objects

generate

(un)marshal

&eate
N

XML Schema

XML Fragment

7

XML-RPC

£

/7

instantiate

7

generate

/"\

-_— .~

N _

BN

A

-

(un)marshal

/
Application

XSD Model

o

| instantiate

C++ Objects

4




Distributed Interactive
Environment Architecture

(hierarchical)

virtual servers i . E

R |
]
mm
i
’,= i

Ca

clients

servers

T

Lo

!

I
- e

» Athenaeum

> Only user code + access layer in clients » SQLTuple/ColMan
> Data access and standard processing in servers » Sequoia
» Orchestration and optimization in virtual servers » EJB

> Passed data described by common (XML) Schema » (CMS) Clarens



Ba Architecture Advantages
»Light local client

»Running on any platform, any release

» Fully interactive GUI, scripting and APl in several
languages

» Easily extensible by modular plugins

»Server on a powerful machine, close to data,
replicated and hierarchised when useful

» Standard communication protocols

» XML-RPC for the Control Flow and small data

» Eventually performant protocols (JDBC, xrootd,...)
for big data




%

Problems
» PyAthena (Python API to Athena)

» Incomplete (only a subset of C++ API is available via Python)

» Undocumented (C++ Doxygen is not enough for documentation
of its Python API; it is not easy to guess the meaning of weakly-
typed methods; code fragments on Web/Wiky are often out-of-
date)

» Unstable (too many things change too often)
» Data

» No abstract data definition is available, the actual data model
is hidden very deep in the C++ header files forest

»Athenaeum XSD Schema has been written for data passed
around; XML, Java, Python and C++ incarnations can be created

from them



To Do Next

» Lazy & Compressed data transport (to speed up)

» Generic XML GUI

» User-customizable XSLT

» More Proxies (Analysis objects, Generic StoreGate access, ...)

» Athenaeum

» Athena startable from Athenaeum (remotely)
» Deployment of Athena Servers
» Merge of the Server script changes back to Atlantis script

» Cool Browser

> Interpretation of Tokens & AttributeLists
» Query with Tags & Time Intervals

» Merge XSD & XSLT with Shaun Roe

» Better Graphics

» Possibility to write/update Cool DB
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> http://home.cern.ch/hrivhac/Activities/Packages/Athenaeum

» https://uimon.cern.ch/twiki/bin/view/Atlas/HowToUseJAS S

> JAS integrated Help (with executable examples)

i k File Edit eww Tuple Loop Window Athenaeum Help

4 Athenaeum - Athena JAS3 Plugin * |

5; A
& Athenaeum - Athena JAS3 Plugin ::rtr:f:

® How to Use 145
ar f:. i ® How To Start Athena Python Server
/ti.. : ® How To Connect to Athena Python Server i

® How to Work with Local Scripts
H ® How to Work with Remote Scripts i

¢ ® How to Loop over Events
‘ 4 ® How to Work with Proxies of Athena Objects

::L E ® How to Write Proxies of Athena Objects (for experts) ar -F.
® Existing Proxies 11\
af "F olnfo (example proxy)

O Analysis
o Cool

@ Where to Find More

55 4
[How to Use JAS :i -L:

The JASS documentation is available JASS also contains its integrated help system with executable examples ar T -F:
How To Start Athena Python Server

»® How to Use in & Standalone Envircniment

\Athena XKML-REPC Server can be started using simple Python SCript (this seript has been developped by the Atlantis team): ¢
i k ® Place the script into you run dirrectory i k
i ® Put following lines at the end of your joboptions. py SCript:

gl # initialise Athena and go the first Event
ar I ‘: # (following two commands can be omitted here W— I !:

# and called remotely once the Server is started)
theApp.initialize ()

thedpp.nextEvent()

# load the Server ¢
execfile ("InteractiveServer.py") i k
# instantiate the Server

¢ server = InteractiveServer()
# start the Server ar ‘:
server.start() 41\

® Call Athena using following command

ar 1F athena.py -1 jobOptions.py -s

® The message with the Server URL will be printed out. It should be used for the connection from JAS

How To Connect to Athena Python Server



http://home.cern.ch/hrivnac/Activities/Packages/Athenaeum
https://uimon.cern.ch/twiki/bin/view/Atlas/HowToUseJAS

