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Today’s Topics

• Globus

– Getting the data between systems reliably

• BDBag

– Ensuring data integrity as it moves around
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Example: E3SM to CMIP6 Process

• Large Earth system models created on DOE leadership systems

• Archived on tape at NERSC

• Pulled from tape, distributed for re-gridding, convert units…

• Aggregated for publication

• We have been bitten by silent data corruption

• Yes, file systems eat data

• So do networks

• And all of our file systems are built on networks
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Motivating Example
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Fast and reliable data transfer, 

sharing, and platform services…

…directly from your own storage 

systems…

...via software-as-a-service using 

existing identities with the overarching 

goal of...

Globus Value Proposition



Our Bread & Butter: Reliably Copying Files
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By Default, Check the Data



BYO Checksum
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External Checksum: 

– User provided hash

– Source no longer

must be point of

truth

– Currently in API

– CLI next

...

"destination_path": "/Users/rpwagner/tmp/e3sm.sif",

"external_checksum": "542943b76193e8aae68b23db8c5969b2",

"checksum_algorithm": "MD5"

}



Example: E3SM Data Stager
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https://github.com/E3SM-Project/e3sm_to_cmip/blob/master/scripts/data_stager.py



Example: E3SM Data Stager

10

• Use E3SM archive tool (zstash)

• Pull files & checksums from HPSS

• Generate file manifest with checksum

• Submit transfer of data files & manifest

• Globus verifies files after transfer

• Manifest can be used to verify files later



Speaking of Manifests: BDBag
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Bio_data_bag/ 

|-- data 

| \-- genomic 

|   \-- 2a673.fastq

| -- manifest-md5.txt 

|     afbfa231324812378123bfa data/genomic/2a673.fasta

| -- bagit.txt

Contact-Name: John Smith

A packaging format for encapsulating
(The BagIt File Packaging Format (V1.0) draft-kunze-bagit-16)



BDBag

• A specification based on BagIt

• Manifest lists all content and checksums

• Available content contained in data directory

• Content may be  “missing”

– Missing content must be listed in fetch.txt

– Fetch entries list local name in data directory, and URL or digital identifier 

of where to fetch data

• Have created tool for creating, validating and materializing bags



Look in a BDBag
$ unzip my-bdbag.zip

$ cd my-bdbag/

$ ls -1

bag-info.txt

bagit.txt

fetch.txt

manifest-md5.txt

manifest-sha256.txt

tagmanifest-md5.txt

tagmanifest-sha256.txt

data/

$ head -5 manifest-md5.txt

8e83c43203830fda100c6c740957527a  data/training/cosmo-b10206348_dim512_full.npy

b6e462938e6e8d85ee9f7ab8cbe7e913  data/training/cosmo-b10667031_dim512_full.npy

83cba9deadd18c9a272926457264c294  data/training/cosmo-b10900642_dim512_full.npy

06141caaad1035e9717a37ac5a134b9e  data/training/cosmo-b11156005_dim512_full.npy

0522fb12a5e8ba6d98f8d242b338783d  data/training/cosmo-b11616045_dim512_full.npy

$ head -5 fetch.txt

https://example.org/18625370-33/cosmo-b10206348_dim512_full.npy  1073741952 data/training/cosmo-b10206348_dim512_full.npy

https://example.org/18625370-329/cosmo-b10667031_dim512_full.npy 1073741952 data/training/cosmo-b10667031_dim512_full.npy

https://example.org/18625370-170/cosmo-b10900642_dim512_full.npy 1073741952 data/training/cosmo-b10900642_dim512_full.npy

https://example.org/18625370-422/cosmo-b11156005_dim512_full.npy 1073741952 data/training/cosmo-b11156005_dim512_full.npy

https://example.org/18625370-448/cosmo-b11616045_dim512_full.npy 1073741952 data/training/cosmo-b11616045_dim512_full.npy



BDBag CLI



Validate & Materialize



Example: NIH Metadata Ingest
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