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Outline

• Introduction to the BADC & BADC data
• Issues for digital preservation:

– Growth in users; growth in data volumes
– Taxonomy of Metadata

• Risk of WORN archives
– Archive environment: producers and consumers 

• Important potential of e-science to break down barriers

• Summary
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The BADC (part of NCAS)!

The Role: Key words: Curation and Facilitation!
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Data Sets
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Querying datasets
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Example: Met Office Products

21 
datasets
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BADC: Geographical Searching



British Atmospheric Data Centre (badc.nerc.ac.uk)

Different types of data returned: Wallingford

Digital preservation 
means always changing 
the output format …
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Calls cdms.open to 
open data file.CDAT

BADC/CDAT 
intercepts command 
and checks cache

BADC/CDAT
YES

Spectral file 
is converted 

on-the-fly 
and placed 
in cache.

NO

Cache unlocked. New 
cdms.open command 

sent to CDAT and cache 
file opened.

Cache also checks if enough room, 
deletes oldest files if necessary and 
checks against disk space limit.

Locks access to 
cache. Checks if 

regular gridded file is 
in cache list. 

localCache.py

18 TB virtual 
dataset

LAS

ERA-40
4 TB 

Spectral 
Archive

ERA-40 < 1TB
Grid Cache

Internet User

NetCDF file, plot or 
animations delivered 

to user.

Data object delivered 
to LAS.

Cache management in CDAT
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Typical datasets and usage (2001)

Dataset
Number 

Files
Size 
(MB)

Active 
Users 

Registered 
Users

ACSOE 2558 318 26 Public
MO assimilated data 62174 172692 109 221
ECMWF ERA15 109445 165436 80 327
ECMWF operational data 143437 240095 97 376
ECMWF trajectories 2000 772 51 284
Meteosat 71851 7963 42 Public
MST Radar 61460 33498 39 29
MO Radiosondes 1457695 44750 160 433
MO Surface data (MIDAS) 307738 41974 479 936
Ozone Climatology 723 335 7 Public
MO Unified Model 635 292 23 26
URGENT 2153 340 30 34

- over 1 TB of data delivered to users in the year!
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BADC

• Primarily digital data
– All data delivered via the Internet

• Security of data 
– Maintained using login ids where necessary

• >20 TB of data online, more near-line,  growing 
incredibly rapidly.
– Comprehensive archive for all NERC atmospheric data.
– Accessible archive of Met Office and ECMWF data
– UK Accessible archive of appropriate U.S. datasets

• Embedded in scientific community
– Head and research group actively involved
– Part of NCAS, part of NERC, part of CLRC
– Intimately involved in e-science
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BADC Storage Capacity

•Approx 50 TB (Nov02)

•Projected to double well 
within next couple of years 
given existing commitments

•Committed to keeping as 
much as possible on spinning 
disk

•Further backup and extra 
storage at national archival 
centre (ATLAS, PB soon)

GBit Ethernet

WebServerNAS Storage:
12.6TB

Tape Library
5 TB

Tape Library
30 TB

GB Switch

TapeServer

2.3 TB0.5 TB

GB Switch

Router

Router Router

ATLAS
0.5 PB

SAN SCSI

1 Gbit
1Gbit

622 Mbit

TapeServer

1GBit

1 Gbit

TVN

BADC in the RAL Network

2.5Gb
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BADC Data Storage
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Estimated data volumes (including backup). The key issue is 
growth. BADC not always “official archive of last resort”, but 
advent of “data publication” has and will change that.
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Usage Growth
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1151 distinct users from 12/01 until 11/02 downloaded 2.5 TB
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BADC Storage Planning

Predicted growth in data volumes 
including unknown datasets and high estimates
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Data Growth estimates (August 01) - slightly above where we are now, but 
GRAPE hasn’t started. No MSG included. No new Hadley Centre data. About to 
go horribly wrong.

- can predict about 1.5-2 years, no more!
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Climate in 20010 – A graphic Illustration

Figures from Gary Strand, NCAR, ESG website
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Future proof: open source and free software
- avoiding the hostage to fortune!

Data
• Nasa Ames
• GRIB
• BUFR
• NetCDF
• HDF

Relatively little “picture image” data: 
(.gif, .jpg …)

Database formats:
• Ingres, hopefully migrating to 

MySQL (licensing issue)

Documents
• HTML
• ASCI
• PDF

And then the problems:
• .doc, .ppt, and many others

Desirable aim: all data and all 
documentation in open source 
formats … we can’t afford the 
risk associated with predatory 
licensing policies …
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Easily catalogued, but successful preservation?

Phaistos Disk, 1700BC

One could argue that the writers of these documents did a 
brilliant job of preserving the bits-and-bytes of their time …

And yes they’ve both been translated … many times, it’s a shame 
the meanings are different …
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What is metadata for?

The answer depends on 
who you are!

Firstly:  information to help 
one use one’s own data: e.g. 

calibration data (A)
Internet User

Metadata can help one 
find other people’s data

… and then help one 
obtain and use it.  (C)

Metadata can be used to 
enable the preservation of 
data for posterity (all of 

ABCD)

It is information 
passed with the data to 
enable someone else to 
use it.  It describes the 

data. (B)
Metadata can be used to 

enable automatic software to 
manipulate data. (D)
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Types of Metadata

1. Discovery Metadata
– “dataset” descriptions … “high-level”.

2. Syntactic Metadata
– the “format” of the data.

3. Semantic Metadata
– what the data means.

4. Referential Metadata
– metadata which refers to ancillary metadata.

5. Ancillary Metadata
– Tables of “codes”, thesauri, … ontologies.
– Publications, “Grey Matter”

No one metadata “standard” applies to all of these! The lower down the 
hierarchy, the less a standard will be widely applicable.
- ALL data activities need to consider all of these from the beginning!
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NDG: Required “Data” Metadata

Metadata

XML

A
XML

B

A:  Usage metadata generated
from (or about) the data.

Normally generated directly
from internal metadata

XML

C
XML

D

XML

Q
Q: Schema which
defines supported

queries upon
A,B,C,D

Relationships

B:  Generic complete
metadata, semantic , syntactic

(A), not including discipline
specfic (E).

C: Metadata generated to
describe both documentations

and annotations (as opposed to
binary data).

D:  Discovery metadata
suitable for harvesting.

Probably based on Dublin core
& GEO. Subset of B and C.

Definitions

XML

D

XML

C

XML

B
XML

E

XML
E

XML
S

E: Extra metadata,
discipline specific.

S: Summary metadata
(overlap between A&D)

XML

A
S
?

XML

D

Need a tool 
to generate 

B!
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Where does the data come from?

Consider a hierarchy of data users beginning with an individual scientist,
who may herself be part of a research group, itself part of a community 
sharing resources, lying in the wider internet …
To be well integrated 
the metadata should 
have a role at each 
level!

Wider Internet

Research 
Group

Satellite

SuperComputer

Shared 
Resources

DB

Research 
Group

Research 
Group

(The data portal client 
and server interface may 
be different at each 
level).
At each level “extra” 
metadata will be required,  
probably produced by 
dedicated staff at the 
research group, or data 
centre. 
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Metadata: the most important part of data 
archiving

The world is full of WORM drives 
(Write Once Read Many).

• It is also full of WORN archives (and databases)
– (Write Once Read Never)

• Little or No metadata leads to WORN archives!
– Metadata is key to preserving data for posterity!
– It’s also a key to making use of the data now!

• It is possible to spend an infinite sum of money on metadata 
without doing the job right!

• How do you know what to do? 
– Start with a sensible expandable database schema!
– Be involved in the use of the data and try and identify and preserve 

institutional wisdom.
– Accept the extra labour overheads will exist for the data producer as well 

as archiver!
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The OAIS Archive Model

Open Archival Information System:

• the producers and the consumers are a key part of the structure!!
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BADC and e-science
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The Data Use Chain

Discovery

Authentication

Authorisation

Extraction

Sub-
Sampling

Regridding

Processing Display

Delivery

Formatting

Time-line

The NERC
DataGrid
TheThe NERCNERC
DataGridDataGrid
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The NERC Data Grid & the NERC Metadata Gateway

Wider Internet
NERC Grid
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A google for data; the metadata carrot!
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Data Environment

• Exponential growth in input data
– Not just volume, variety …

• Linear growth in users
• Exponential growth in data transfers

• Moore’s Law is both our sword and our saviour – storage cost of 
old data is essentially free.
– Must leverage off community tool development
– Can’t rely on increasing software license budget, must innovate and rely 

on free solutions …
– Must stay with the community: key issues are interdisciplinarity and 

annotation. 
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Summary

• BADC: ~ 4000 users, data volumes growing rapidly.
• Embedded in the research community.
• Depending on open source software and formats.
• Relying on rapidly evolving metadata standards to both obtain 

data and deliver data.
• Looking to the e-science future to minimise barriers between data 

producers and consumers
– Long time preservation of archived data will depend on this; we can’t rely 

on the wider community still having the tools and knowledge to “read” 
scientific data.

– Hoping that “ontology” will become more than a buzzword …
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