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• Terminology
• History – CSIRO – the start of on-line storage
• History – CSIRO – succession of services
• History – issues for today

• (Similar stories for other organisations)
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• Transfer of data between primary and secondary media
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Terminology
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Process 'Disc' 'Tape'

Backup data and metadata remain copy of data and metadata 
made

Archive data and metadata 
removed

copy of data and metadata 
made

Migration (HSM) data removed, metadata 
remains

copy of data made (and 
sometimes metadata)



From Barbara Ainsworth:
Pearcey and CSIRAC
Pearcey’s centenary this year

• Pearcey proposed a project in 1946 
for CSIR to develop a digital general 
purpose computer. 

• He worked with Maston Beard and 
their team to build CSIR Mk1 (later 
called CSIRAC); the first successful 
sequence of operations under 
program control achieved in 
November 1949.
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Dinosaurs from 1949
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From Barbara Ainsworth:
Pearcey and CSIRONET

• Pearcey proposed that the CSIRO should have a network 
of computers of varying levels of computer capability with 
a set of CDC computers at CSIRO research laboratories. 

• Project commenced 1963 with a CDC 3600 in Canberra 
and CDC 3200s in Sydney, Melbourne and Adelaide. 

• All the machines had a FORTRAN facility to ensure the 
uniformity of programming language by users. Each local 
installation could receive tasks expressed in a common 
language. Information transferred physically and then 
electronically from 1966.
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CSIRO Film  - Classifying by Computer 1966



History: CSIRO’s Computing Services

• In 1962, a proposal from Trevor Pearcey with the support of E.A. Cornish from DMS for 
the establishment of a 'network' of computing facilities was approved by the CSIRO 
Executive and a �3 million grant (about $88M in 2019 values) was provided by the 
Commonwealth for the establishment of a Computing Research Section within the CSIRO 
(Pearcey 1988). 

• CSIRO Computing Research Section – 1 January 1963 in Canberra

• Tenders for supply of equipment:

• CDC 3600 in Canberra, satellite CDC 3200 systems in Sydney, Melbourne, Adelaide

• Remote batch processing – cards and printouts – air freighted tapes

• “The Scientific Computing Network”
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• Focus on computing power: initial systems had cards or paper tape 
for input, line printers for output, and intermediate storage on 
magnetic tape – even compilers, loaders, subroutine libraries were 
on tape only.
• Intent was to acquire a disc, but a drum unit was instead acquired 

first and arrived in March 1966.
• 4 units, each holding 500,000 48-bit words, for a total of 12 Mbyte
• Transfer speed of 1.5 Mbyte/s (not clear whether that is per unit 

or total).  So time to read entire contents was either 2 seconds or 
8 seconds (c.f. half a day to read the entire contents of a modern 
disc).
• Needed new OS

• Drums And Display (DAD) written by CSIRO and CDA staff.
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History – on-line storage
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Example Magnetic Drum
http://forpresentation12.blogspot.com/2015/01/magnetic-drum.html
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• DAD – Document Region
• First on-line storage for CSIRO
• Used primarily for systems and libraries, small amount for users.
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History – on-line storage
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DAD 
March 
1967
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Charging: set in advance: $108 per hour for compute, 
$7.50/Mbyte/day. 
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Disc: October 1967
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• Drum was unreliable – crashes and preventative maintenance
• Flushing arises!  A continuing problem.
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Managing on-line storage for users
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March 1968
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August 1968
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Feb 1969 – flushing
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• Dealing with filling filesystems
• Files sorted by date of last access, and older files discarded.
• Retention period not defined – depends on activity – right 

solution, rather fixed age currently still practised.
• July 1969
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Flushing
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Feb 1970
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Feb 1970
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• Files in active use were not charged.
• The ‘touch’ command was disabled!
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Sep 1970
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Over-flushing done!
Two month maximum age – then flushing to reach threshold
Can still make card decks!
Later – two days grace period – allowing for delayed airline flights
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March 1971 - Turnaround
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March 1971
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The beginnings of an HSM!
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May 1971
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• Three levels of persistent storage:
• Drum, disc, tape
• Commands to audit files and to move/copy files between the 

levels.

• Feb 1972
• Unified Document Storage
• ”automatic archival and retrieval of documents to magnetic tape 

will be implemented”
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May 1971
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Feb 1972
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• Unified Document System in production

• Further developments/refinements
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Apr 1972
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May 1973
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May 1973
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Brilliant control: charge up-front by size and retention period!
(Terrible for users? But they could specify a short retention period, and 
extend when needed.)
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May 1973
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• Automatic Archive
• done weekly, with two copies if the retention period was long enough
• Maximum of 99 days retention
• Automatic Retrieval

• Pre-scan of job, and job-start deferred while retrieving specified documents
• Retrieval requests “batched at hourly intervals so as to improve the efficiency 

of retrievals from a number of requests to the same archive tape.  The user’s 
job is run after his document has been retrieved.”

• Not extended to interactive access
• User Retrieval

• Access to the archive directory containing all attributes of the document and 
the tape name and serial number.

• RETRIEVE statement to restore document to the document region
• Operator-mounted tapes – HSM without tape automation
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Jul 1973
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• July 1973
• Cyber 76 installed, taking over main compute role from 3600

• Oct 1973
• Command to suppress automatic retrieval

• June 1974
• High priority execution queue for retrievals

• Nov 1975
• Phase out of 3600 and DR starts
• Utility to copy files to Cyber 76

• Jul 1976
• DR charges increase by 80%

• Dec 1976
• 3600 phase-out begins

• May 1977
• 3600 service ceased, and document region/HSM died
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Dec 1977
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• Dec 1977
• “Perhaps the only answer to the problem of providing a file service lies in an 

automated archive system.  The Division is currently investigating the utility 
of such devices.”

• Aug 1979
• First mention of Calcomp Automated Tape library installation
• Aug 1980

• Article on Braegen ATL (first in Australia), and pictures
• Facom M190 host
• XYTEX software to intercept operator mount requests
• STK round tape drives
• Robotic tape library
• NSC Hyperchannel network
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ATL
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ATL
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• Feb 1984
• CSIRO/FACOM developed TFS in production after long development period
• Archive system
• Commands to send and retrieve files, audit, change metadata
• Hierarchical file structure
• Tape automation without HSM

• 1987-1988 – Csironet sold
• 1990 – CSIRO ceased using Csironet
• 1990 – CSIRO HPC restart – Joint Supercomputer Facility – Cray Y-MP
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ATL/Terabit File Store
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JSF
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• 1990 JSF

• Cray Y-MP turned a compute-bound problem into an i/o and storage problem

• 1991 JSF

• Searching for solutions for users

– Interim – users were given access to tapes, ran jobs to tar up files.

• Information on DMF at CUG

• Acquisition of STK Cartridge tape drives

• 14 November – Data Migration Facility started on CSIRO /home area

• HSM without tape automation

• 1992 August: CSF

• Replacement Cray Y-MP at Uni of Melbourne

• 1993 June: CSF

• Automation – STK 4400 tape library

• HSM with tape automation for the first time in CSIRO’s history
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CSIRO DMF history
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• Data Store:
• 5 sites
• 7 hosts
• 11 tape technologies
• 4 principal systems administrators
• about 7 disc generations
• Other DMF instances in CSIRO since about 2012

Scratch and flush |  Robert C. Bell

CSIRO DMF history
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• Issues arose from the start of on-line storage, and 

continue

• Sharing, quotas, flushing, file numbers, expiry, charging, archiving, backup, 

HSM

• CSIRO built its own HSM from the mid-1960s to mid-1970s

• virtual storage system

• CSIRO started DMF in 1991, with automation in 1993

• History – issues for today

• much the same!
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Conclusion
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