Vint Cerf discussions on Digital Preservation
Read first 300 pages of David Giaretta’s book, Advanced Digital Preservation (http://www.springer.com/us/book/9783642168086).
Has some knowledge of our ISO work with OAIS Reference Model, Trustworthy Digital Repositories, Audit and Certification of TDRs, etc.
Believes we need to demonstrate multiple trustworthy digital repositories that can interoperate to move the adoption of the standards forward.
Acknowledges that emulation is only one tool at best.
“Digital Vellum” focused primarily on relatively simple electronic documents, software, and games. 
Compound digital objects present special problems.
Mashing up emulated data with current data problematic.
Digital Vellum presentation:
(https://ecolloq.gsfc.nasa.gov/Current/announce.cerf.html)
Similar presentation at: https://www.youtube.com/watch?v=STeLOogWqWk
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No suggestions for a business model for keeping the data usable for as long as it is needed.
[bookmark: _GoBack]Google in collaboration with the Computer History Museum are collecting software much like the NIST NSRL.
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Pack up and carry the entire environment with you
including the OS.
transitive closure of everything you need

Central idea of a (hardware) virtual machine (VM)

But VMs are huge
many GB to tens of GB
waiting to download — long launch delay

inspiration from YouTube: stream instead of downloading
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Access to VM image is not linear
Reference pattern depends on many runtime factors,
- data dependencies
- human interaction
- spatial and tompora localty (program behavior)

Our approach
+ demand paging
intercept missing VM pioces and fetch over Internet
+ prefetching

mask stalls due to demand misses.
it are good)
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Cloud Execution of Olive ...
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Wo are afong way from being “done”1
Soaing and performance lesuss

* VMs keep getting bigger, networks are never fast enough
+ clever prefetching techniques

Precise emulation of hardware

+ even x86 extonded memory modes not quite right in QEMU
(can' oot Windows 95 n KVMWOEMY)

xotic hardware platiorms
+ host compatibility (e.g. CPU flags in x86) vs performance
+ hardware performance accelerators (¢.g. GPUS)

Multi-VM ensembles (e.g. HPC environments)

Tools for easy building of VMs (physical to virtual?)

Archiving entire cloud services
many others
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« The Internet Archive — Brewster Kahle et al

+ Library of Alexandria backup among others

+ Digital content, books, software

+ The Computer History Museum

+ Software and computing artifacts

+ Google Book Scans and Cultural Institute
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22nd Century
Doris Kearns Goodwin
A Team of Rivals (Lincoln)
+ How did she reconstruct the dialog??

+ 100 Libraries and repositories w/physical
correspondence

“What will the 22 C. Doris Kearns Goodwin find?
“What will the National Archives be able to offer?

“What will our descendants know of our 21st Century?

+ Correspondence, entertainment, advertising,
education, jobs, family life,...
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Ability to precisely reproduce execution

Many moving parts
+ hardware

+ operating system

+ dynamically linked libraries.
- configuration parameters
+ language settings

- time zone settings.

Inspiration: “Digital X-Ray" of the hardware and operating software

Very diffcult to achieve and then maintain





