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Learn how to use SAM for retrieving and storing files
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The outline of this talk

Very brief introduction to SAM for those who don't know or 
who haven't wanted to know. Why is using SAM important?

Choose input files

Run jobs

Store output files into SAM

Construct dataset definitions

How to...
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SAM is DØʼs data handling system

Sequential data Access via Meta-data …
  You ask for and get your files one at a time
  You select the files based on a meta-data query

In practice, SAM…
   Is your only access to the tape system (Enstore)
   Catalogs DØʼs files
   Caches and delivers files to jobs (or to your desktop)
   Keeps track of file usage and job status

What can SAM do for you?
   Get files from and put files to tape
   Efficiently deliver files to your job
       (here efficiently means for the whole of DØ)
   Keeps track of your job status so you can recover lost output
   Backup and cache your important files
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How to use SAM

Command line:
setup sam
sam # see list of all commands
sam command without arguments # see options
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How to get SAM Information (DØ at work)
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Useful SAM information shown
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Why use SAM instead of doing your own data 
handling?

All data in SAM are backed up to tape!
   (Tapes are not cheap, but if you are sane you can't break the bank)

Data delivery is managed with a big cache, so you can...

   Save room on the project disks
   Project disks will be accessed less (faster for everyone)
   No need to clean/update skims on project disks
       (Popular files stay in the cache, unused files go away)
   SAM can handle lots of simultaneous access
   SAM keeps track of failed jobs - makes recovery easier

But SAM is intimidating - will hopefully show it is not as 
difficult as it looks
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Thereʼs lots going on behind the scenes

Total ~5 PB on tape; 640 TB big cache;  240 TB worker cache
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How to run jobs with SAM

1. Write/build/copy/steal analysis code

2. Choose or create a dataset definition* to run over

3. Config cafe to run with SAM (if necessary)

4. run_cafe (or run your group's scripts)

*dataset definition: A meta-data query that resolves to a list of files
                (hopefully you can use a predefined dataset)
                You typically set the dataset name in your job config.

*snapshot: The real list of files the query returned when your 
                    job started (typically hidden from you)
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Common Samples Group has lots of good info...

Physics Groups / 
Common Analysis
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Instructions for running jobs
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Selecting datasets

Best to use predefined dataset definitions than trying to roll
your own, if possible. 

If your group doesn't make dataset defs, ask them to (they can
ask us for help). 
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Running cafe

Follow instructions on http://www-d0.fnal.gov/Run2Physics/cs/caf/
There are lots of tutorials. 
There's also vjets_cafe…
 https://plone4.fnal.gov/P1/D0Wiki/physics/VplusJets/CAFtools/
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How to store files into SAM

1. Run your job to make output files AND construct 
meta-data

2. Declare meta-data to SAM database

3. Store files to tape

Metadata is the most mysterious part (but can be easy)

#2 & #3 can be done simultaneously

The tape system prefers "Large" files. 1 GB files are optimal
Enstore will not accept files < 100 MB  (a tape holds 800 GB)
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Have your jobs write as much meta-data as possible

You can construct meta-data after the job is done, but it is
MUCH easier if the job does it…

Cafe will write the metadata for you ONLY IF YOU SET ALL OF:
SAM.Family: xx
SAM.Application: yy
SAM.Version: zz
in your config file...

Application name, family, version specify the job you ran. 
You can make these things up, but they must be in the database.

family=analysis, application=cafe-bid, version=top-2006-v6
family=higgs2ww_lvlv, application=hwwmumu_skim, version=v3_mar2010

Send mail to d0sam-admin@fnal.gov to put yours in the DB
         (you need that done before you run your jobs)
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More about running jobs 

Be careful about using someone else's Application data. You may 
inadvertently add files to their datasets!

Example:
caf_tools/bin/runcafe -cabsrv1 
-def=CSG_CAF_EMinclusive_PASS2_p21.10.00 
-filecut=30 -jobs=15 -outfiles="*root *log *.e* *.o* *html *py" 
-outdir=/work/chimera-clued0/lyon/dzero/working-p21.18.00/results/ 
-- skim_data_EMinclusive.config
# In config file ...
############ SAVE SKIMMED TMBTree #######################
skim.File:                              skim_%f
skim.Disable:                           EMcnn 
skim.FilesPerOutput:                    5
SAM.Application:                        adamTest
SAM.Version:                            1
SAM.Family:                             adamTest
############ THE END ####################################

Now, obsess over the job progress...
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You can track your project easily with Station Monitoring

Your project is the collection of jobs running over the files
that satisfy the dataset defintion.  
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Here's the job I ran...

My job had very fast execution time. Doesn't give SAM time 
to keep up. Not very efficient for me - but no big deal
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Another example...

See this in text with
sam get project summary --project=…

Note the failed job. All of the output from that job is lost. 
Recovery is much easier now...
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Recovering from job failures
> sam generate strict recovery project \
--project=naosman_28163_20100323111244 --print-query

(snapshot_id 1927304 minus (consumer_id 4170379 and 
consumed_status consumed)) 
or (consumer_id 4170379 and cf_pid 36986046)

To make a dataset…
> sam generate strict recovery project \
--project=naosman_28163_20100323111244 \
--recoDefName=myRecoveryDefinitionName

Now run the job again with the recovery dataset definition

Don't forget the strict keyword!!
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Back to the metadata…
Cafe produced filename.metadata.py for me!  Way easy!
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Metadata notes
Getting file type correct is important:

> sam get registered file types

nonPhysicsGeneric  # Good for log files
physicsGeneric     # Good for histogram/tree files
importedDetector   # Raw data
derivedDetector    # Descendants of raw data
importedSimulated  # Simulated data
derivedSimulated   # Descendants of raw data
unknown

You NEVER use importedDetector or importedSimulated

The minimum required metadata depends on the file type
If storing CAF trees w/o metadata from job, can use physicsGeneric
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Required Metadata
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Required Metadata

For data-tier, you would most likely choose…

root-tree-bygroup   # Your CAF trees (you don't have to use derivedDetector)
root-bygroup # Other Root files

You must ONLY use a -bygroup data-tier, to indicate unofficial 
production
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Discover metadata
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Example metadata file for a tar file

from SamFile.SamDataFile import *
TheFile = NonPhysicsGenericFile({
  'fileName': 'WGamma-20100212-out.tgz',
  'fileType': 'nonPhysicsGeneric',
  'fileFormat': 'gzipped-tar',
  'fileSize': SamSize('123.3MB'), # stat -L -c %s <filename>
  'fileContentStatus': 'good',
  'group': 'dzero',
  'params': Params({'global': CaseInsensitiveDictionary(
                   {'description': '"My Stuff"'})}), #optional
})

Check your metadata with... 
sam verify metadata --descriptionFile=...

Note that only verifies the python, not the metadata content nor
does it check for missing items
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How to store a FEW files into SAM...

Create the ...metadata.py files 

On clued0, move files to /work/jetsam-clued0/<you> or 
/work/lagan-clued0/<you> and log into machine

On d0mino, move files to a /prj_root/3nnn or
/prj_root/5nnn disk  (Bluearc NFS - faster)

[Be sure to clean up files when done!]

For each file, issue...
sam store --station=<station> --sourceFile=/path/fileToStore 
          --descriptionFile=<metadataFile.py>

For synchronous, add --waitForCompletion
<station> = fnal-cabsrv2 if on d0mino, otherwise clued0
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Notes on file stores
Storing files may take many minutes. Instead of blocking, issue 
store command and periodically poll for status…
sam get file transfer request status --station=<station>
     --transferIdentifier=<fileNameToStore>

If something goes wrong, can store again. But if metadata was 
accepted, then you cannot specify the metadata again; instead use
sam store --resubmit --station=... --sourceFile=…

To check that your file made it to tape, 
sam locate <fileName>
A location starting with /pnfs is tape
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How to store a LOT of files 
We don't have a generic solution, as each situation has 
different requirements (but maybe we can help make 
something usable by most)

Some existing good examples: 
  Amnon/Adam scripts: I archived to,

wget http://d0dbweb.fnal.gov/rexipedia/lyon/
samStoreExampleScript/storeData.py

wget http://d0dbweb.fnal.gov/rexipedia/lyon/
samStoreExampleScript/countEvents.C

Python script is specialized and cannot be used as-is, but shows:
   Running asynchronous stores in parallel, forming metadata,
   checking the store results
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More examples

vjets_cafe/skimming/store_files.sh [CVS]
   Shell scripts for parallel stores with lots of error handling

csg_skimming/python/store_skims.py [CVS]
   Simple script, but little error checking

These scripts assume that metadata already exist. 

Forming metadata from scratch is doable, but may need 
external tools or tricks to fill in all the items (e.g. countEvents.C, 
looking at parent file metadata)
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Once the files are stored, how do you retrieve 
them?

Best way is to make a dataset definition using the application
name and version that you set in your job. (Try not to use file
names directly). 

sam create definition --defName="my_vjets" --group=dzero
  --dim="APPL_NAME vjets_skim and VERSION v00.04.00
         and FILE_NAME vjets-recaffed-ejets-fall2008%_p17.09%"

Or use the dataset definition editor

Now you can share that definition with your group. 
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How to copy files in SAM to your local disk
Sometimes you want files locally to experiment with (try your code)

The easiest way to get files to your clued0 disk is with the 
sam get dataset command.

setup sam ; setup fcp  # Don't forget fcp
cd somewhereWithSpace
# Get specific files
sam get dataset --fileList=file1,file2,file3

# Get all files in a dataset (BE CAREFUL!)
sam get dataset --defname=datasetName

It will get files from CAB if they are cached there, otherwise
will copy from tape.
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Notes for sam get dataset

Will retrieve an entire dataset. To get just a few files, do
  sam translate constraints --dim="dataset_def_name <dataset>"
   (or --dim="__set__ <dataset>" if above returns nothing),
   pick out the files you want, and retrieve by file names.

The command can take minutes, especially if retrieving from tape.

You can check if a file is cached on CAB with, e.g.
> sam locate \
CAF-CSGv1-CSskim-EMinclusive-20070209-210519-4517025_p21.03.00_112414_p21.10.00.root

['cchpssd0.in2p3.fr:/hpss/in2p3.fr/group/d0/upload'
'd0srv054.fnal.gov:/sam/cache7//boo'
'/pnfs/sam/dzero/db5/derivedDetector/csg-p21.10.00-p20.07.01-p20.08.xx/dzero/root-
tree-bygroup/eminclusive/0003,299@psf262']

/pnfs/… are tape
cchpssd0… is the tape system at Lyon, France
d0srv… is CAB cache!!!
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What you've learned

Using SAM is to your, and your experiment's, advantage

Choose input files

Run jobs

Store output files into SAM

Construct dataset definitions

How to...

Need SAM help? Send mail to d0sam-admin@fnal.gov 
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