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Goals

. Introduce:SAM Team, Metadata Working Group
. Describe the Many Faces of Metadata
. Examine metadata HEP Use Cases

. Greater understanding: Benefits of multiple
experiment usage (sample)

. What SAM is and the SAM Schema

. Commonality with LHC expressed through use
cases

. Support structure for migration: it can be done
. Keyword/Value pairs as a first step in common
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Use Cases Summary:
i HEPCAL,CDF,BABAR,ATLAS
3 Categories
N Analysis

———

Dataset

Job Handling Handling
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Analysis

Run a physics simulation In Production
Select a subset of data For Production

Run an algorithm over an input dataset With Production
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. Help Want 21

Job Handling  "comeses meme
Monitor the

progress of

a Job
__Retrieve/Access
— the output of a
/A\ Recover
fallures in
a previous
job

... With | |
predefined Repeata
metadata previous job
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Dataset Handling |

Read metadata NSt 9 Update and/or Add
for datasets e = s =S5l  metadata for
Resr? I\s/iial Download a
AR gaé dataset to a
Specify a local disk
new ACCesS a
dataset Dataset

e Predefine metadata for
%EEE:L“”; OUtpUt dataset ﬁ LHCD
e o /

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



Dataset Handling I

Read all the visible = Merge dataset

= B2 -
3

metadata for a —
specified dataset

Publish a private dataset " Perform a transform
on a dataset

Search for datasets PrOL—
whose metadata .P“@"'t‘"s

match a user e
query =

"Surely you were aware when you accepted the position, Professor,
that it was publish or perish.”

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



| Outline

. Goals of the Presentation

. Use Cases

. SAM In light of use cases

. SAMfrom1to2,2toN- DO, CDF, MINOS, CMS
. Lessons from CDF merger

. Conclusions

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



i The SAM Paradigm

. A project runs on a station and requests

delivery of a dataset to one or more
consumer processes associated with that
station. Consumers perform a
transformation on the dataset and output
files to store with metadata. Services
control optimal delivery and storage.

. File delivery is stateful and a permanent

29 Sep 2004

record of data handling Is kept for a
project.

Metadata for the Common Physicist
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e D@, CDF, and MINOS use
the same DB Schema

e Relational

— Matches metadata
 Monolithic

— Efficient (>360 File/min)

e Flexible

— Schema updateable In a
controlled fashion

| Implemented on Relational Database
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| File Metadata

. SAM manages file storage (replica catalogs)

* ' . Data files are stored in tape systems at
| FNAL and elsewhere around the world
for fast access

. SAM manages file meta-data cataloging
. SAM DB holds meta-data for each file.
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Data Files Metadata
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| DATA_FILES_RUNS ‘

| APPLICATION FAMILY |

_______ = DataFiles: The heart of
- T S SamGrid i
* Fixed metadata ‘ i 4
s | ik (e mmenee — File name, size,crc
- A e ——— — Production group
PARAM VALUE / | T\/| — Data Tier (Raw, Reconstructed ...)
event camaioa | [DATA_FLE LoGATION | — Application, Locations
=== i [ —~ Det_ector, Runs,Event_info_
el — Project/Process, Luminosity
[ PROVECT FILE | DATA_STORAGE LOCATION _ Stream/Trigger
e Connection to free metadata
ST Sl Sumo2Zn (Params)
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Params (Free file metadata)'A common
element with ATL

.“'*:”{@: iéfs
CNIS LHCD
ot o n s
—  Fixed metadata allows
/5;:‘1359 easy and performant
o e 6 querying

* Free metadata for
.. / application specific items
i — Categories group

e A LY TS ———— N
-

. v i Predefine parameters
B [ metadata for ~ (pythia isajet, ...
\ output dataset Types are the keywords
ey — (decayfile, topmass, ...)
- — Values
) DaaFiles () MC Requests — Queries are more difficult
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. SAM mahages definitions of datasets based on metadata

- SAM DB stores definitions based on metadata by %roup and
user. These are resolved to lists of files satisfying those
definitions when a user chooses to run a gs=as

— “data_type physics and run_number 78904”

. SAM manages analysis bookkeeplng el S

. SAM remembers what files you ran over, what files you
processed successfully, what appllcatlons ou ran, when
you ran them and where. Hence it Is possible to recover
from errors and repeat runs. /A\

L'H._IH Ll
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APPLICATION

DATA_FILE

CONSUMED_FILE_STATUS P Projects run by a user in a

consumed_file_status

CONSUMER
# consumer_id

/

N\

create date

CONSUMED_FILE

group on a dataset
Snapshot with nodes from

\

# file_number

a SAMGrid station

PROCESS
# process_id
start_time
end_time
local_process_id

NODE l,—“,»—— STATION

AMNALYSIS PROJECT
# project_id
project_name
create date
start_time
end_time

project_status

AMALYSIS_PROJECT_STATUS

AN

e A Project has one or more
Consumers (usually one)

« A Consumer has one or

# proj_snap_id
proj_snap_name
proj_snap_version

PROJECT SMNAPSHOT more Processes

 AProcessisajobona

//E'—

|

PROJECT_DEFINITION_DIMENSION

PROJECT_DEFINITION
{Dataset Definition)
# proj_def_id
proj_def_name

node. Keeps track of
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) General

) Data Files

) Dimensions

| Station

consumed files
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| File Delivery

. SAM manages file delivery by
dataset

— Users at FNAL and remote sites
retrieve files out of file storage.
SAM handles caching or can
Interface to other cache systems
(See Rob Kennedy’s Talk)

—You don't care about file locations
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Station_Group_Admin

Create Date
Create User

Rule id

Station_Group_Rule

Kbyte_max_disk_space

Cache_Policy Type / Life_Cycle
Policy_type Status
Policy type description Life_Cycle
Station
Analysis_Project Station_id :
Station_name Data_File
Data_Disk y
Disk_id CachedFile
Station_Disk File id
> -
x Data_Storage Location
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File Delivery:Station and Cache

The project master, a
services to coordinate
delivery of files from a
storage element, runs on a
station.

A station uses CORBA for
communication

The station keeps track of
the files i1t has been
requested to send.

The station may manage a
cache or dispatch URL’s
to a cache
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| Outline

. Goals of the Presentation

. Use Cases

. SAM in light of use cases

. SAM from1to2, 2to N - DO,
CDF, MINQOS, CMS

. Lessons from CDF merger
. Conclusions
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SAM: from One Experiment: D@ ooo
& 40 active sites
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First:DBA Standards that made CDF

i adoption of SAM feasible

. Centralized Oracle Database at FNAL
. Three tier system ensures DB integrity

— Development - Newest schema with artificial or
special data. Used for testing

— Integration — Dress rehearsal for modifying schema
using a copy production data upon which a test
harnesss IS run.

— Production - The real thing
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Overview of Impact of CDF 38
Involvement

. CDF participation provided opportunity for

revisiting of the original DO Design including DO
experience derived from use in different phases:
MC, commissioning, stable running.

. An entirely new user community provided the

trigger for a second generation design, the need
for which was recognized by the original users.

. Boundries became more clearly defined and

natural separation into services occurred.

Metadata for the Common Physicist Rick St. Denis



Important Features of Schema
i Change

. Many runs in a file; separate luminosity bookkeeping

. Clean separation of file types: Generic, MC, processed

. Keep track of group responsible for file

. Require at DB Level: format, size, crc type/value, file
content status Id

. Not Required at DB Level: data tier, file partition,
process id, stream, event count, first/last event number
start/end times

. Removed: MC - min bias no. & type, physics process
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| Three Examples: Deeper Implications

. Process ID:

- Change In Paradigm
. Separate Luminosity bookkeeping:

— Hlustration of how to link different
database schemas

. File Type:
— Change In location of business rules
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| Process ID

. Sam Assumes

- A produces a file.
- You ALWAYS want a process for a file
— Therefore ProcessID is required

. Reality says

— Sometimes files are imported from users not running
with SAM to get input and keep track of files

The Process ID cannot be required

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



Linking Schema: Luminosity
i Bookkeeping

=

CDFLumi

LumBlocks Keeps a pointer L umBlocks
to the Lumi Info

AN

AN

——
| Datafiles . Jr—

L umblocks N /|
DataFiles i DOLumi

SAM

N\

/

Separate schemas
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File Type: Change of location of business
i rules - Implement Rules in APl
. physicsGeneric
- Must have: Data tier is unofficial reco (DO0)

. NonPhysicsGeneric

— Must have: File status of being imported or deleted
(CDF)

. Imported detector

— Must have: File status of available with Data tier of
raw and 17 characters.
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Conclusions

. Metadata: Workflow Processing, File/physics, Authorization,
Quota

. Greater understanding: Experimental Lifecycle maturation, need
for sharp boundaries, natural demarcation of services when
experiments join: benefits to both.

. SAM is a system of data handling and work flow services
described by metadata modelled on a relational database

. SAM implements the HEPCAL Metadata use cases.

. Migration of schema with running experiments Is inevitable and
can be accomplished

. Detailed schema and APl implementations can be shared across
HEP experiments.
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Extra Slides
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| Interfacing

. Interfaces:

— Batch system interaction
— Experiment-specific metadata
— Storage and use of external caching
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Valid Data Groups:Workflow-Data handling
i Interaction
b e ViErge dataset

: orkﬂowStep T
Transition Perform a transform

on a dataset
To Be Processed Processed

. File operations

atomic InFile 1 InFile 1 OutFile 1
. Metadata for pang: :EE:E g

workflow InFile 4 o OutFile 2
. Bornof CDF/D0 o ° ~

Joint Effort Eile N OutFile M
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| Sam In Operation

. Looking at SAM In operation -

— Currently created from log files

— Version in development is created from MIS
database, filled by new MIS server
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CDF SAM Deployment

SAM Stations:
Monitor Level: Critical Host Version Up Since
@ cdf-zam fcdfdatalle. fnal. gov w4 2 1 69 19 Jul Z004 13:34:189
Monitor Level: High Host Version Up Since
@ cdf-cnaf cdfsam. cnaf. infn. 1t w4 2 1 63  ZZ May 2004 07:19:01
@ cdf-fzkka cdf. fzk.de 4 2 1 T2 23 Jul 2004 10:55:27
@  cdf-knn clustereT. krw ac ke wd 2 1 72 13 Jul 2004 03:38:41
@ cdf-oxford matriz. physics. ox. ac.uk w4 2 1 71 20 Jul 2004 11.34:.23
@ cdf-rutgers hexsam. rutgers. edu wd 2 1 63 06 Jul 2004 18:16:06
@ cdf-sdsc tZdsam0l. sdsc.edu w4 2 1 T2 2 Jul 2004 14:21:40
@ cdf-taiwan ascaf. sinica. edu tw wd 2 1 T2 20 Jul Z004 09:43:33
@ cdf-toronto bigmac-cdfl3. physics. uktoronto.ca w4 2 1 63 14 Jun 2004 10:57:44
@ cdf-trieste pocdfi. s, infn. 1t wd 2 1 63 19 Jul 2004 13:31:03
@ cdf-ttu pantheon. cs. ttu. edu wd 2 1 63 23 Jul 2004 08:.58:07
; z;;:z:inm cdfa.rl.ac.uk wd 2 1 63 08 Jul 2004 09:34:33
@ cdf-rdk-fnal-1
@ cdf-sam2
) cdf-scotgrid
) cdf-scotgrid-2
@ cdf-taiwan?
@ cdf-test cdfpch. fnal gow =4 2 1 72 20 Jul 2004 01.01.02
@ cdf-ttu-hpec
@ cdf-ttu-phys castor. phys. thtu.edu w4 2 1 72 19 Jul 2004 22:36:10
@ cdf-tufts
@ cdf-ucsd
@  sznadsms samadams. fnal . gow w4 _2 1 63 21 Jun 2004 16:Z0:32
@  samgfarm samgfarml. fnal gov w4 2 1 64 16 Jul 2004 17:08:40
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e e e

Disk

CAF + DCAF July 2004 Disk July 04

o FNAL o FNAL

Jul =
y 0 Taiwen 0 Taiwan

0 Korea 0O Korea

m UCSD m UCSD
04 B Rutgers B Rutgers
@ Canada @ Canada

Dec 2004 DCAFHIIM Disk - Dec 4

m Gidka m GidKa

o FNAL m FNAL

OINFN OINFN

D e C 0 Taiven 0 Taiwen
m Korea | Korea

g UCSD mUCSD
04 =
0 Caneca 0 Canada

m Japen u Japan

aMT aMT

oW o WK

See http://cdfkits.fnal.gov/DIST/doc/DCAF/
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CDF Global
i Task Submission & Execution

Run a physics simulation

In Production

For Produciion
Select a subset of data| DCAF Gui/CLI With Productjon
Runfan algorithm @
over|an input Analvsi
nalysis program

dataset @

DCAF: 200GHz DCAF Sam services on

farm head node

. S - I
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Millions of Events

CDF Events Transferred per Month

40 Karlsruhe: 5-10M Evt/Da

= n
|
03-Jan —E
=

27-Dec
10-Jan
17-Jan
24-Jan

Date

Station
cdf-fzkka s cdf-glasgow = cof-cnaf e
cdf-sam = caf-ekpka
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CDF Files In a Month

4000

3500 -

3000 - =

2500 - &

Files

2000 - i

1500 — i

1000 + B

B0 &

27-Dec
03-Jan
10-Jan
17-Jan
24-Jan
31-Jan

D ate
Station

cdffzkka e cdf-sam s cof-ekpka cdf-cnaf e
cdf-glasgow = - ford cdf-test
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Files

350000

300000

250000

200000

150000

100000

50000

0

All CDF Files Moved by SAM

1<
D |
300K Files
DO: 2.5M files |
| | | I ! I I | | |
o o o o (o] o o] ~t ~
[ [ = [ = [ [ [ [
— — e | — e | — [ — —
™ ol o S by o by ™ ol
& = = = 5 = B = 5
=T E! o | =T Ex o = =T
Date
Station
cdf-sam e cdf-oxford e cdf-glasgow = i-trieste
cdffzkka e I:df-BIaE.chw-fnal =
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Q: What 1s SAM?

A:Data handling system for Run Il
D@, CDF and MINOS

. Distributable sam_client provides access to:

- VO storage service (sam store command, uses sam_cp)
- VO metadata service (sam translate constraints)

— VO replica location service (sam get next file)

— Process bookkeeping service

Designed for PETABYTE (10%°) sized
experiment datasets
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SAM goes from One Experiment: D@ooo

ooy Files delivered by month Heavily Used since 2002
120000 4 1999 2000 2001 2002 2003
100000 sdussnannsssssssannnnnnnnnnnns encnnnnnnnnnnnnnnnnnannnnnnnnnnnnnaf|dl dennnngannnns
S
3
BO00O0 S <
8 Q
60000 - I £
Q
40000 Q'? |“ ‘ II||I :
e
l ] II|I_I-| Uil | :
D T 0 T _-_-_.TI;_:_!;J_-I_._-L i g_!J_._._I_.I_._ _._ _.\_I_. _____ | R T e e | s IJ_
& & = = S S = S a o S
s ¢ § § § § § § § § §
Date
Data Tier
reconstructed simulated = thumbnail e
ravy = generated

D@ -40 active sites, 9@FNAL

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



250

Usage Statistics for DO

Sum = 2.1 PB; 50B evts BAM

/0K

DO ALL GB/month

30K
{1 | DO Farm ¢&B/month

Jan-200d —————

o
3ep-2003 - e—

Nay-2000 ——
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Usage Statistics for CDF
¢ Sum = 1.5 PB; 12B evts BAJ\/I

250K
g b e S - | | CDF-ALL GB/month

O II I| T o T 1 I l [ | II || I I d 'I
3 S b py b= b bt o) o) ) ® < < < < < < <
T8 88§ §§ §& 3
5 2 5 g L ;s 2 - 3 3 :
Dat o z = i < b= E < o
Dat
Statio
CDF-SAM GB/day CDF-ALL GB/day
0ol 1 |‘|H | ‘HL@J L. IIJHHlI‘ ‘Jm aalllh,
;i m o § 3 0- i
3 i : 2 4 s g 5 5
— [aY] Date o o — = 3 = b 9 @
= o o o =] —
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Current Resources

Cluster Name and
Home Page

Original FNAL CAF

FNAL CondorCAF
(Fermilab)

CNAFCAF (Bologna,

Italy)

(San Diego)

HEXCAF (Rutgers)

TORCAF2 (Toronto
CDF)

L , . . Disk space
Monitoring and Direct Information Links CPU (GHz) (TBytes)
queues, user history, ganglia, sam station, 1200 200
consumption
gueues, user history, analyze, ganglia, sam ~(shared

; : 2000
station, consum w/CAF)

7.5

1.8 of 5.0 THz 1S now
offsite

con

gqueues, ganadlia, disk status, sam station,
: 576 10
datasets, consumption

JPCAF (Tsukuba, gueues, user history, sam station, datasets, 152 5.0
Japan) consumption ;
Current Totals: 5012 234
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To a second experiment: CDF ooo

Integrated Gbytes Consumed per Month on All Stations
As of 14-Jun-2004
(CDF Production)

1.2e+0B

e 2002 2003 2004

800000

E00000 1 PB

400000 -
D0:700TB

2000 1 CDF Files delivered ‘ ‘ | -

Gbytes

[}

|
|
|
|
|
|
|

] | | ] B
o oy o o o o o = = =
[ [ Lo ] = ] Lo ] [ [ L
] ] [} ] ] ] [ [ ] ] L]
& o ™ ™ £ o o & & o
ot = G = 5 S = = 5 =
=T i o ] < -3 o ] =T -
Date
Station
cdf-sam cdf-oxford e cof-int -
cdf-fzkka cdf-ekpka

Sam Deployed Later to CDF: 25 active sites (2 @ FNAL)
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| SAM Terms

. Station: Permanent and transient services that monitor file

consumption and make requests to storage resources for more
files.

. Project: Delivers files to processes and keeps permanent record:
sam get project summary

. Dataset Defintion: “data_type physics and run_number 78904”

. Consumer: User application that consumes and produces
data(one or many exe instances)
Examples: script to copy files; reconstruction job

29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



SAM Statistics - Operations Data

Wait Time for File Delivery (truncated)
| 0 1|0 2|0 3|0 4|0 5|0 6.0

fnal-cabsrv1 -
enstore
dOmino-cache -
cluedO

cab -

fnal-cabsrv1 -
enstore
dOmino-cache -
cluedO

cab -

29 Sep 2004

Time between
Request Next File and
Open File

For CAB and CABSRV1

- 50% of enstore transfers occur
within 10 minutes.

—  75% within 20 minutes
- 95% within 1 hour

FOr CENTRAL-ANALYSIS and CLUEDO

—  95% of enstore transfers within

éentlral—énallysils cluedO
% | Emw o L Ree] QW
#
ﬂ:-_mo.@moootm@ Leleli s Lo
4
cab cabsrv1
+ $] -
NI S —_— e
R £1-

‘ e I S
E’»——: EI»—— : oD IR CeQ O @
0 10 20 30 40 50 60

Minutes

10 minutes
Station CAB CABSRV1 CLUEDO CA
% no 30% 40% 38% 18%
wait
Rick St. Denis

Metadata for the Common Physicist



| The Grid part of SAMGrid: JIM

. JIM components provide:

— Job submission service via Globus Job Manager,
augmented by some VO requirements

— Job monitoring service from remote infrastructure

— Authentication services
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| SAM Statistics - Operations Data

File Analyze Time

cluedO -

central-analysis -

cabsrv1 -

cab -

Lok rbeges - 3

Hi
-

s3] L ] -
mo\

S

0 200 400 600 800 1000 1200 1400
Minutes / File

Cached Files delivered first and fast

29 Sep 2004
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Files from tape

come later
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CPU from GridKa
Biggest present off-site SAM user)

Cluster not CDF-exclusive -

. May 1-6: 650 Need Grid to make this
resource available
. May 7-17:704 to full CDF collaboration!

. May 18-27:604

. May 28-31:710

. May total 492,860 cpu hrs, 1THz roughly

. June 1-7: 740, 8-14 780, 15 power out, 16-30 700
. June total 507,360 cpuhrs, 1THz roughly
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CDF Data Handling: Dcache on CAF

CDF Reads 25
TB/Day on CAF

NonGrid Running

Bytes

Bytes Read (Plotted: FriJul 23 1229:41 COT 2004

dCache
Enstare -

04-07-10

04-07-17 04-07-24 04-07-31
Date (Year-month-day)
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Analysis Farm: caf

W Specify SAM dataset? 3
Process Type: sho

Initial Command: .fsimple.\sQ

Original Directory: fcdffhnmeﬁ%enis

fcdfthead1 .fnal .gov:6000

Dataset ID: jbotOh

Ouput File Location: \icaftemp.tyz \

W Email? Email Address: Xdenis@fnal.goy

I Submit | Quit |

p2004-01-3% 12:29:30) Specifying of SBM datasest abled

~.|
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29 Sep 2004

Analysis Farm: toronto |

fcdfhead1 .fhal.gov:G000

W Specify S3AM dataset? S Dataset |ID: jhotOh
Process Type: sho

Initial Command: .fsimme.\sQ \

Original Directory: fcdffhnmefsﬁ@nis \
Ouput File Location: |icaftemp tyz \ \
W Email? Email Address: |5 Enis@fnal.gm\

Submit | Quit |

2004-01-29 12:29:30) Specifving of ShM dataset
1 2004-01-29 12:531:58) toronto analyveis farm select

Metadata for the Common Physicist
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Analysis Farm: jim fcdfthead1 .fhal.gov 8000
W Specify S5AM dataset? 5

Process Type:

Dataset ID: jhotdh

AN

Initial Command: | /simple\sh \ |

Original Directory: |/Ccdffhomelstdenis

Ouput File Location: |icaftemp.tyz \
W Email? Email Address\ stdenisi@fhal sy
I submit | Quit |

1 2004-01-29 12:353:539) jim analvsis farm selecked
2004-01-29 12:33:44) Specifving of ShM datase

|
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* Screen Shot of Web page
ATA_INFO/sam_data/

CDF Datasets on SAM stations

—
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http://hexfml.rutgers.edu/DATA _INFO/sam_data/

Datasets Stored Locally on cdf-cnaf: Locked
(Still testing dynamic movement of files)

29 Sep 2004
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DATASET D GBYTES EVENTS FILES| CACHED LOCKED
xbhd0s - 408( 1% 325( 1%)
DL T70)”  109( 1%)

e 51(1%) .  351( 1%)

JbotOh 649.09 3240403 690 1) none
gmbs09 1224.65 7676037 1330  1MNL%)R™  17(1%)
bpelOd : all
gpijo8 1(1%) - A(1%)
XpmmO( all all
xpmmOc 1601954 al Y all
jpmmo8 575.70 27928 1l none

Rick St. Denis



Summer 2004 Goal: Expand Resources, More
Efficient Operations

v'SAM on (D)CAFs
* Reduce DH operations load: EMAIL/Fair Tape Share
v'Pin Datasets Remotely via SAM

v"MC Data Import:

» Automate to reduce workload
* Replace DFC with SAM

- 04 Goal was >25% offsite computing load

- Met this goal (35% of CDF collaboration-wide cpu
capacity Is now available offsite)
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2004 Goals: Achievements So Far

MC Data Import: will be in 5.3.4
SAM on (D)CAF:

— stress testing/fix bugs: need Beta Testers to do real analysis: used 20% of
CAF reading golden Datasets (20TB/Day)

- V6 schema adopted, product depoyment now underway

Datasets Pinned and available

DCAF utilization: few high-intensity users so far but no
problems in principle

— Provided useful cpu capacity for summer conferences

— Now need next phase of data handling and grid submission
29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



| CDF Grid Strategy:
tlook-and Goals

. Currently 35% of CDF collaboration-wide open

computing capacity from external resources.

— Utilizes only resources fully controlled by CDF so far:
Kerberos/fbsng/CDF Condor dCAF

— SAM used and available on ALL resources

. December 15, 2004: JIM/Grid3-OSG/LCG comparison

ends (Mainly MC)

. By end of 2005: 50% of computing resources from

29 Sep 2004

external sources, broader use of Grid
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| Conclusions

. CDF making good progress toward providing increased

off-site computing and DH capacity.

. Can capture many more resources using Grid to achieve

physics mission.

. SAM is working now for CDF and will reduce

operational loads, Improve user experience.

. To make progress, add new software tools and move to

29 Sep 2004

capabilities like those supported for/by the LHC and
other global grid efforts.
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AM: The work plan for the next 2 years

. Evaluate technology changes/upgrades

- Improvements for installation/config management
- CORBA to Web Services

— XML based logging

— Distributed database

— Merge SAM catalog w/ other replica schemas

— Working with SRM

— Interaction of tools with data handling: Workflow, local and global
job management

— VO Organisation/security: file transfer
29 Sep 2004 Metadata for the Common Physicist Rick St. Denis



Problems
i Encountered/Solved/Unresolved

. CDF Contentious design issues Sep 03 — Sep 04

— Installation difficulties

— file name as GUID

— Interface into experiment framework
— communication with dcache

— use of dimensions and parameters

— process bookkeeping

. MINOS - file delivery ordering & grouping
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