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Our solution:
SAM from Tevatron Run Il

Improving the solution:
SAMWeb and SAMfs

The problem:
No data management

The Fermilab Intensity Use a comprehensive : SAMWeb (prototype in use):
Frontier Experiments: Data Management & Improving integration with
Delivery System (SAM): : experiment’s framework

* Exiremely successful at Tevatron
Run Il Experiments (CDF & DO)

* In constant use for past 10 years

 Metadata catalog, datasets

* Replica catalog

* Delivers data on demand from
archival storage to caches world
wide

* Automatically manages caches

* Closely integrates with Fermilab
archive system (enstore)

e Closely integrates with dCache,
SRM, gridFTP

e Client-server model with CLI,
python client & C++ client

* Enables remote data processing

SAM Delivery Capabilities

Experiment Framework

Generic Data
Handling
Code

SAM python | _Python
Client

http

SAMWeb
Server

Framework communicates to SAM
client with http protocol via

SAMWeb

* No SAM code in the framework
so no coupling

e SAMWeb server at Fermilab

* Can scale up with more servers

e Client only deployed as SAMWeb
backend

* No client needed at remote sites

* Easy integration, Easy running
batch onsite or remote

Total data delivered to projects

#4 "1 SAM Weekly Delivery Rates to DO jobs (PB/wk
227 | Feb 2011 — May 2012
*?"1 Routinely delivers 300 TB/day/experiment

Make Interaction easier:
Want to open a few files locally
for testing or debugging

# To list files satisfying query
sam translate constraints --dim \
“run_number 155945 and data_tier reconstructed”
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* Neither intuitive nor easy for users
* Moving files to local disk is hard

SAMfs (in early design):
Make SAM behave like a file
system with FUSE

* Navigate metadata as directories

1s -F /samfs/run
ERROR-supply-a-run-number-1ike-200000@

> 1s -F /samfs/run/268211 # will 1ist sub-runs
111/ 112/ 113/

> 1s —-F /samfs/run/268211/111 # will 1list data-tiers
raw/ reconstructed/

> 1s -F /samfs/run/268211/111/raw # will 1list files
raw_nu_268211_111_1.root* raw_nu_268211_111 2.root*
raw_nu_268211_111_3.root*
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* Use Bluearc as cache

* Allows for running jobs offsite

* All advantages of a full data
management system

* Navigate pre-defined datasets

> 1s -F /samfs/dataset
ERROR-supply-a-user-name@

> 1s -F /samfs/dataset/lyon # list my datasets
my-special-run-15593/ oscillated-nu-bars-5/
bad-tracking-examples/

> 1s -F /samfs/dataset/lyon/my-special-run-15593/
reconstructed_nubar_15593_112_4.root*
reconstructed_nubar_15593_112_5.root*

Current storage model:
KEEP MOST DATA ON DISK!
* Large Bluearc Network Storage
* Widely mounted on lab systems
* Accessible to FermiGrid workers

 100,000s of files

Make Integration Easier:
Integration into DO and CDF
frameworks was difficult and time
consuming

* Load file to cache with “get”

> 1s -F /samfs/run/268211/111/raw
raw_nu_268211_111 1.root* raw_nu_268211 111 2.root*
raw_nu_268211_111 3.root*

> 1s -F /samfs/get/run/268211/111/raw # prohibit 1s with get
ERROR-trying-to-list-directory-with-a-GET-patha@

> cat /samfs/get/run/268211/111/raw/raw_nu_268211_111_2.root
# binary output here

> root # Open file directly in root

TFile* f = new TFile(*/samfs/get/run/268211/111/raw
268211_111_2.root”)

# ... back to shell

\ SAM C++ API Experiment Framework

¢ Only OI‘gCInlzed by dlreCTOI‘y free SAM C++ Calls Data > 1s —-F /samfs/run/268211/111/raw # @ == soft link == cached
Client = Handling raw_nu_268211_111_1.root* raw_nu_268211_111_2.root@
Code raw_nu_268211_111_3.root*

* No user-tools for archive storage
and retrieval

* Inaccessible to offsite resources

* Notice “Just in Time” capacity
planning in plots below

NOvA Data Disk Usage

—

SAM, SAMWeb & SAMfs:

A comprehensive data
management system easy to
integrate and easy to use and
ready for the Intensity Frontier

DB
Server

* Required many experts

e Coupled framework to SAM client

* Each job needs a SAM client
instance — changes are hard to
deploy

Minerva Data Disk Usage
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