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R.ltoh

Requirements:
- Katayama-san (and |) are now trying to collect requirements
to the framework starting from the use-case study.
- It is on the wiki:
http://wiki.kek.jp/display/sbelle/Use+cases

<¥) Use cases

Use case 1 - ltoh san

fERCE: HATAVENA wobuhike: FHFBSTH: LATAYAMS Nobubilio: FHEEHTH
Here we would like to write down e ceses of the frame worl, FEREE: KATAYAMA hobuhiko: Z#FSEE: EATAYAMA Nobuhiko: &HFEHRTH: Feb 24, 2008
[toh san is responsible for the DAD system for Belle, We use Basl for online dats taking
+ L —%3 [15) system. Just like tine stroams become big river, data from hurdreds of thousands of scnsors
|7 Jaraness wersion (incomelete and stepped as of Fehb, Z3) s .Eﬁthﬁrﬂd event by event and events are build and hign Ievel 3‘_‘“""'3"& Triggering s
[[7] Us2 pams | - Iteh san par formed, Soma events are thrown away and others are keet and written to storage system, The
[L] Usz cass 1 — Machauzhton san (shifoer) dag system is almost all automated.
L] Use casz 3 - Adachi san
[E] Us= cos= 4 — Mike Jones sar Funct ional requrements:
|o] Usz cass & - Dzaki san
|£] U=a casa B - Iwas:_y. san 1. parallel proecessing through cut the daq syetem
|E] Us= cass 7 - Nishida ean 2. synchronization of events during the event buildinz processes
5= ri; i:i; & jﬁ[;;?: can 3. software trizser to select events should be run
= ﬂé; &aé; Ao ScrUTrﬁr.san 4, results of software trigger should be sent to colleaguesinat just dewnstream)
| ==} ot = = ' n P
|7 Us= cass 11 nami szn 5. data should ke corrected for cal ibration due to electronics and other things
|7 Us= cas= 12 Wicht sen 6, must deal with wave form samzl ing data somewhere (usstream harcware?)
[E] Uss cass |3 - Kircehita sar 7. zero supsressicn and compression
1=l 8,

Use case 14 — lehara san need to monitor status of processes and sensors

begin rur/ end run processing: system resets, reload constants

w

10, output Tile size, change Tile

11. run changes should be instantaneous

12, the order of events are not too important, There could be more thon one cutput streoms
1% multiple streams for different types of events?



R.Itoh
1. Requirements to SB Framework

a) Modular structure = Software Bus

* Dynamic-linkable user-supplied analysis modules
* Flexible execution control of modules

b) Object I/0

* Capability to read/write C++ object.
* Independent of specific data models

c) Interface to distributed computing

* Parallel processing
* Data file access over WAN (i.e. GRID)

d) Input/Output file management
* Database interface

e) Integrated histogram/N-tuple management
f) Programmable script parser for the control
g) Dynamic configuration of framework components

h) Target Use: DAQ(readout/HLT), data production,

MC production, user analysis
* Unified framework for all cases is desired.

1) Backward compatibility
* Compatibility with Belle software/data



R.Itoh
3. Future direction and plan

- Framework provides the basis for various software development
at SuperKEKB
-> Need to decide as early as possible

- Practically speaking, realistic candidates are two:
1. "Marlin” offered by German group
2. “roobasf” being jointly developed by Belle and HSC
* GAUDI — no experts around here
* BASF — taken over by roobasf

- Decision should be made by considering the actual requirements
to the framework.

- We will focus on the discussion on the requirements and
make the decision by autumn at the latest.

> Same applies to data format!




_ R.Itoh
Personal pros and cons to candidates

a) Marlin

pros:
- It is actually being used for the SuperKEKB detector simulation.
- Basic required functions as a framework are already built-in.
- Nice scripting system based on XML.

CONs:
- Too heavy dependence on LC data model. If we decide to use Marlin, that
means SuperKEKB data model has to be constructed based on L C data model.
-> big issue which affects on the whole SuperKEKB software design.
- Marlin is basically the “old generation” framework to which
BASF belongs as well.
* Object /0O (LCIO) is old style (just like Panther/BASF).
- Worries on future support.
* Support for SIO (SLAC product) is already terminated.
* Development team is outside SuperKEKB.
* LC data model is not combat proven. It is basically developed for MC study.
* Not established even in ILD community. Merging with JSF is discussed.
- No parallel processing support
-> External parallel processing framework is necessary to be developed
for massive data production.
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Personal pros and cons to candidates

a) Marlin

pros:
- It is actually being used for the SuperKEKB detector simulation.
- Basic required functions as a framework are already built-in.
- Nice scripting system based on XML.

CONs:
- Too heavy dependence on LC data model. If we decide to use Marlin, that
means SuperKEKB data model has to be constructed based on L C data model.
-> big issue which affects on the whole SuperKEKB software design.
- Marlin is basically the “old generation” framework to which
BASF belongs as well.
* Object /0O (LCIO) is old style (just like Panther/BASF). Open for
- Worries on future support. collaboration
* Support for SIO (SLAC product) is already terminated.
* Development team is outside SuperKEKB.
* LC data model is not combat proven. It is basically develop/ for MC study.
* Not established even in ILD community. Merging with JSF | /discussed.
- No parallel processing support
-> External parallel processing framework is necessary to be developed
for massive data production.




b) roobasf

R.ltoh

Pros:
- All basic functions are built in the prototype already
- Smooth extrapolation from existing BASF/Belle software
- Independent of the choice of data model
- New generation framework with true object I/O support by ROOT IO,
to which GAUDI belongs as well.
- Built-in parallel processing support
-> unified framework for DAQ, production and user analyses
(as well as BASF).
- Being developed/supported inside SuperKEKB collab.

cons:
- Not yet used in SuperKEKB study although prototype is ready and
being used for HSC.
- Scripting system of the prototype is poor. It will be replaced with
Python-based system.




Z.Drasal

ILC Software Framework — Scheme

Simulation Reconstruction

1O (persistency data model)

Pythia

Generator

GEAR (XML)
Geometry information

17th-19th March 2009 2nd Open Meeting of SuperKEKB Collaboration



e Implemented tracker:
- Pixel layers (VXD)
— Strip layers (VXD)
- CDC

Z.Drasa

Clustering

* Tracking
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Framework Discussion

« Continue to collect/refine requirements
 Easy to use

e Fast

> “Competition” of frameworks beneficial

« Can check different approaches against requirements
 Take best solution for each feature

- Aim for convergence on framework in autumn




G.lwali

Grid at KEK

. Services: OSRM

_________________
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Central Services for Belle

« Resources: 62 CPUs, 8 TB disk, tape




SAGA

G.lwali

« A Simple API for Grid Appllcatlons

> Virtualization
of middleware

/ SAGA-Engine
Today’s topic for ﬁ;\dpt

Applications

Adpt || SAGA adaptors
SAGA-NAREGI A
GIN/PGI: Mul}{'— iddleware Layer
SRB NN LRMS
~
iRODS | NVAREC! gL'tj/z: oud \) | LSF/PBS/SGE/ ..

CPUs
Fairsharl—r-eéeuk 5-.aMmon

T.Hara, T.Kuhr

SuperBelle General Meeting, 19.03.2009

page 17



H.Nakazawa

Belle MC Production on the Grid

Belle VO sites

e e o™ One Week Statistics

Ljubjana |80 |
Stop due
Unavailal

Krakow |90

FEAIME  WRERE ETY) WERD PF(D ALTH

0 Melbourne KISTI Karlsruhe Krakow Ljubljana 0

T.Hara, T.Kuhr SuperBelle General Meeting, 19.03.2009 page 18



H.Nakazawa

= Storage, HSM busy

Stays inside B system and shared with Belle users

Access to HSM sometimes concentrate on one of
four server

= Job processing time exceed limits

e‘e — B°B?, B'B’

Keep
concept

48 hours

of one file
per run?

200

nent

Mar17, 2009 Belle MC with Grid b



Ganga MC Production ""<““

JPTIE) WEE] #|WTO) WHFRT) 21 AR

e Grid job management
frontend used by
D Atlas and LHCb

= Configuration and Job submission tool
“Ganga’ tried.

Easy to see what we're doing
Good to unified interface
No convenience about functionality




S5 THE UNIVERSITY OF T.Fifield

%), MELBOURNE | Previous Work

 Have Belle MC Analysis working on EC?2

 “cloud computing ... will provide extra
resources on top of the baseline (grid)
resources in case we are in urgent need
of CPU power.”

« Automating it was the next step.
* Followed by a production MC run

Amazon Elastic Cloud Computing:
Commercial Resource Provider




T.Fifield

THE UNIVERSITY OF

MELBOURNE ‘ Architecture

Monitor queues and starts and
stops instances as necessary

-+ Pool Manager

CloudMG |
CloudMC
CloudVIG - ,

| _seript”
[ .
= Retrieval
Ingestor - /
: ) N Users o/ : : .
User submits 2 basf scripts,  scripts filts  User retrieves determines which
one for generation, one for n{ =’ / files to retrieve and uses script
simulation T : fo downlioad them from S3



? THE UNIVERSITY OF ) T.Fifield

Reservation IO Instance 1D AMI State Fublic DMS Private DNS Key | Twpe | Local Launch Time | Tag | /|
fddeclyd I-ma flafcT ami-7735d... terminstad fifia ot cl.ularge 2009-03-1% 14:22:32
fodecled -2l 7lefce ami-F735d... terminated fifie it cl.xlarge 20089-03-13 14:22:32
-28d0cTED 116778 ami-7735d... terminsted fifie it clxlarge 2009-03-13 16:16:03
-2alde7c3 EslYui=iial aml-F735c... running ec2-174-120-116-137.campL... |p-10-250-163-222 acZ.internal fifleldt cl.xlarge 20089-03-13 16:19:23
-8ad0c7cd =t ami-¥¥350... running er?-75-101-243-21.caompute- . p-10-250-43-159.acZ intarnal  fifleldt cl.¥large 2009-03-1% 16:19:23
-2ad0c7c3 i-=EAS7rl ami-F735d... running er?-75-101-226-223 comput... Ip-10-250-94-207 . ecZ internal  fifieldt clylarge ZO09-03-15 16:19:23
-a2ad0c7el i-eh&sf7ez ami-F735d... running ec?-A7-202-3B-36.compute-L... ip-10-250-222-239 ecZinternal  fifieldt cl.xlarge 2009-03-15 16:19:23
-=adlc7c3 i-=a ASf7C3 ami-F735d... running ec?-174-128-114-8%9 comput... ip-10-251-63-239.ec? internal  fifieldt cl.xlarge Z009-03-1316:19:23
AadlcTci i-=CGof7ch ami-F735%d,., running ec?-77-44-33-1 90, compute-1,., ip-10-250-230-255 ec?.internal  fifieldt cl.xlarge 2009-03-1516:19:23
-2ad0c7c3 i-=faafTcq ami-F735d... running ec?-174-128-153-24Z. compu.., ip-10-250-7T1-63 =cZ.intermal fifie dt cl.xlarge Z009-03-1316:19:23
-aad0c7cd i-eeGofrcT ami-7735%d... running ec2-75-101-205-44, compute-., ip-10-250-198-239 ec2.internal fifieldt cl.xlarge 2009-03-1516:19:23
-3adlc7cd i-2]1 G5f7cE ami-7735d... running ec?-G7-202-1-207. compute-l... ip-10-250-145-223 ecZ.internal fifieldt cl.xlarge Z009-03-1516:19:23
-aad0c7cd i-edGefrod ami-7735d,.. terminsted fifie ot cl.xlarge 2009-03-1516:19:23
ST4fcE3e i-2766fE4 e ami-7735d... running ac2-174-120-156-115.compu... ip-10-250-211-79.ec2.internal  fifieldt cl.xlarge 2009-03-1% 16:29:20
-164fce7f i-doGEfEbS ami-773%d... pending fifie gt cl.xlarge 2009-03-1% 16:35:35
-164fcE7t i-cS5aGEfBac ami-7735d... running ec2-75-101-216-251. comput... ip-10-250-21L0-175 ec2internal fifieldt cl.xlarge 2009-03-1% 16:35:35
-leafocglf -cdsefgad ami-773%d,.. running Qc2-73-101-217-173 comput... p-10-250-35-L75.ec2intarnal  fifigldt cl.ularge 2009-02-13 16:35:35
-leafcaif -c/BGEfBae ami-7735d... running ac2-F2-44.36.91, compute-1.... Ip-10-250-24-47 ecZ.intermal fifia ot clularge 2009-03-1% 16:35:35
-1&4fcglf -haEsfEh0 ami-7735%d... running Qc2-174-120-192-245,campu.,. 1p-10-250-187-207 acd.intarnal  fifigldt cl.ularge 2009-02-13 16:35:35
-16afcg7f I-dEeEfEh L ami-7F¥35d.. running ec2-73-101-243-89.compute-., p-10-250-30-139.ecZ internal  fifleldt clxlarge Z009-03-1F 16:35:35
-1&afce7f I-dhasfah 2 aml-F735c.. running 2c2-73-101-181-136 comput... |p-10-250-127-142 acZ.internal fifleldt cl.xlarge 20089-03-13 16:35:35
-16afce7f I-casEfEh 3 ami-7¥¥35d.. running 2r2-174-128-178-T5 comput... (p-10-250-63-239.ec2 internal  fifleldt clylarge 2009-03-1% 16:35:35
-16afcE7f i-drdGafEh 4 ami-F735d... running er?-G7-202-16-241.compute- . ip-10-250-218-85.ecZ internal  fifieldt clxlarge Z0O09-03-15 16:35:35
-164fcB7f i-cARGMRal ami-7735d... terminated fifie ot cl.xlarge 2009-03-15 16:35:35

17



Sg® THE UNIVERSITY OF T.Fifield

(%), MELBOURNE | Costs

e Sorry, we only managed to do 752,233
events in time for the presentation

e CPU cost: $80
— 20 Instances, 4 hours 57minutes

« Storage cost: $0.20

— Storage on S3: Addbg 3.1Gb, pgen 0.5Gb,
results 37Gb, $6.08/month or $0.20/day

e Transfer cost: $6.65
— Addbg, pgen in: $0.36, mdst out: $6.29

 Total Cost: $86.85 Mm.sevior (previous estimate):
Comparable to cost of cluster -

18




T.Fifield

aise=@ THE UNIVERSITY OF

s MELBOURNE

‘ End of Stage 1

a i\
Where's the input data? LFC Metadata
> job asks project server catalog

(AMGA?)

Project
Server

LFN3

metadata
query

project ID

CE

< @
-

Thomas Kuhr, 2009-02-17




Sagss THE UNIVERSITY OF

S MELBOURNE

gLite Components - Stage 1

T.Fifield

Have to O
Central LFC| | AGMA voms ', know name of
“Tier 0” collaboration
KEK to request
new VO
TopBDII SE g
Possible to simulate in ~12 gLite
services across 2 virtual sites (12 CPUSs, _
12GB Ram, 200Gb disk) [production Site BDII DSs
needs a |lot more!]
— Use virtual machines = low to zero cost
|
|
“Tier 1”
Ul TopBDII SE
Germany,
Korea,
Site BDII DS
Aus etc &




THE UNIVERSITY OF T.Fifield

MELBOURNE | Progress

« \WWorking on defining requirements
« Use cases from Katayama san

« Data Handling
—  The system must allow individual users access to raw data (Use Case #4)
—  The system must support returning histograms and other information (Use Case #4, Use Case #9)

—  The system must facilitate the access of another users data, within permission restrictions (Use Case #7)

—  The system must interface with the QAM System [Use Case #13)

« Job Handling 4 students
—  The system must support masses of parallel Jobs to a fine grain (Use Case #3)
—  The system must support different run lengths for jobs (Use Case #3) fro m Kra kOW

—  The system must minimize idle CPU time between jobs (Use Case #3) WI I I JO | n

—  The system should support the ability to re-run with certain modules only (Use Case #3)

—  The system must allow for priority to be given to certain short-running jobs (Use Case #4)

—  The system must allow for automatic determination of CPU and Storage resources to use, where the user does not specify
them (Use Case #4)

—  The system must allow similar jobs to be run with minimal changes (i.e. parameterised jobs) (Use Case #5)
—  The system must provide an appropriate level of debugging information (Use Case #5)

—  The system must provide an interface that allows users to manage their jobs (Use Case #7)

—  The system must allow computation to be run on a selected number of events (lUse Case #7)

— The system must nin on an enfire data sef with the shartest elapsed fime possible (llse Case #7)

34 —  The system must allow the use of geantd (Use Case #8)




Code Management

Code repository
 Decided to use subversion (svn)
> Need volunteer to take care of code repository

Discussion on language

« Agreement on C++ as first language
(although very complicated, but HEP standard)

« Want to keep complexity of software as low as possible

> Always use C++ by default for official code, except for
specific cases where second language is obviously better

> Have only one second language




Code Management

Coding recommendations:
« first draft
> Try to keep your code as simple as possible!

Wiki (confluence) at KEK
« http://wiki.kek.jp/display/sbelle/SuperBelle+Wiki+Home
« World readable, individual registration via paper form

twiki at EKP
« http://www-ekp.physik.uni-karlsruhe.de/~twiki/bin/view/SuperBelle

« Accessible by group account
> Want to have twiki at KEK

> Need volunteer for web/twiki page



http://www-ekp.physik.uni-karlsruhe.de/~twiki/bin/view/SuperBelle

Summary

Y

Evaluation of framework options progressing
> Uses cases/requirements help to focus discussion

Support of grid services from KEK is essential
Belle MC production on the grid works well

Cloud computing proved to be a realistic option
In case supplemental resources are needed

Concept for data access in distributed environment exists
> Work on implementation is starting

Code repository and first language decided

Still many possibilities to contribute:
code management, web/twiki page, database
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