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Complete & Partial System Migrations
Seth Shaw, Digital Library Software Developer




Replacing system components, all or in part, with new components.

Retaining (potentially) (mostly):

Migrations

1. Content: metadata, documents, images, audio/video

2. Business Rules: intentional system constraints; e.g. permissions, data
standards, and workflows.

3. Fundamental User Experience: e.g. search and view item with
metadata



Complete System Migrations: Moving house

System Component “Major” Upgrades: Remodeling the
kitchen




Generalized Steps:

Exporting content

Metadata mapping and remediation
Software localization

Hardware infrastructure provisioning
Implement loading mechanisms

Examples:

e University of Nevada, Las Vegas: CONTENTdm—lIslandora
e Arizona State University: Home-grown Django

Repository—lslandora
e Fedora 3—Fedora 4/5




System Component
“Major” Upgrades

“Major”: some aspect of the component is not backwards-
compatible with the existing version

Reduced scale version of the complete system migration.

Examples:

o« Fedora 4/5—6: Changed the storage layer from modeshape to the
Oxford Common Filesystem Layout (OCFL) + SQL-based index
e Hardware infrastructure
o UNLV: split-server—redundant single-server

o ASU: Ansible + AWS Elastic Compute Cloud—Docker + AWS
Elastic Container Services



Continuity of Service

When migrating between systems (or major system components)
you can either:

e take the system/component offline during the update or
e switch to a redundant copy you created before-hand.

This question grows in significance with the size of your content
corpus.
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Migration Goals

Primarily System/Feature
Oriented

e Existing system feels “old”
and “clunky”
e Improved interface design
e Feature enhancements
o llIF implementation
o Mirador book viewer
o Additional content

types

uments les plus authentiques de peinture et de sculpt




Frequently Object Oriented

e Metadata
o No standard metadata schema
o No controlled vocabularies
o Inconsistent field usage
o Missing fields
o Data formatting (eg. dates)

e File management

O
O
O

Missing master files
Duplicate and outdated files
Mismatched page and object
counts

Potential reintroduction of
redacted files

Metadata

Browse
All Documents > H. John Heinz Ill > Legislative Directors' Files -- 1977-1991 (1979-1981,
1987-1990) > >browse3_ss:"Civil Rights"'>Civil Rights > >browse3_ss:"Civil
Rights">>browse5_ss:"Civil Rights Act of 1990 -- JH Working Files">Civil Rights Act of
1990 -- JH Working Files
Title
-- 1991 (bundled) (Civil Rights -- Civil Rights Act of 1990 -- JH Working Files -- 1990)
Collection
H. John Heinz Il
Series
Legislative Directors' Files -- 1977-1991 (1979-1981, 1987-1990)
Archival Topic
Civil Rights
Folder Title
Civil Rights Act of 1990 -- JH Working Files
Identifier
\Heinz\box00326\fld00006\bdI0007\doc0002\Heinz_box00326_fld00006_bdl0007_doc0002.¢
Rights
Legislative Records -- 1970-1991 (1977-1991)
Type
pdf
Thumbnail
\Heinz\box00326\fld00006\bdI0007\doc0002\THUMBNAIL\Heinz_box00326_fld00006_bdI00
Document ID
734887



Technical Debt

Collection - .

Management Decisions Technical Debt Consequences
Existing archival ... require making ... result in varying Debt accrual costs you in
functions . . . decisions. different types and different ways, impacting

Decision styles: degrees of TD. execution of ongoing

archival functions.

 Description »

* Access ) ) .

« Preserving context Actlve/DeFlberate . Non-ztandarmzed
(relationships & * Strategic metadata

structure) * Tactical * Poor UX * Resource impact
* Preservation * Weak _ e Value impact
access Passive/Inadvertent \c,i\?u:(mentatéon e Quality impact
. L]
* System design ¢ Incremental LSl

& functional :Norkﬂow;['
. o
e naccessi .| ity
e Preservation loss/

risk

Déirdre Joyce, Laurel McPhee, Rita Johnston, Julia
Corrin, Rebecca Hirsch; Toward a Conceptual
Framework for Technical Debt in Archives. The
American Archivist 1 March 2022; 85 (1): 104-125.
doi: https://doi.org/10.17723/2327-9702-85.1.104



https://doi.org/10.17723/2327-9702-85.1.104

Object Based Technical Debt

Non-standard
metadata

Incorrectly
oriented

pages

First Migration
200,000 objects

Non-standard metadata

Incorrectly oriented pages &
duplicate scans

Incorrectly mapped
metadata fields

Second Migration
300,000 objects

Non-standard metadata,
inconsistent between collections

Incorrectly oriented pages &
duplicate scans

Missing master scans
Incorrectly mapped metadata fields

Missing metadata fields

Third Migration
400,000 objects



~400,000

Metadata
Records

2.75+ million

Pages Total

1,040

Number of pages

Shakespeare’s
3rd folio

7

Average
number of
pages per
document




e Can’'trely onlegacy system exports as a guide
o Vended repository “ate” documents
o Metadata exports did not include all items
o Some items never made it from Diva (1999-2011) to ArchivalWare (2011-2021)
m  And when were items removed on purpose???
e Can’'tuse existing repository files as service copies
o Previous repository relied on web optimized PDF-A for service copies
o Quality of existing service copies is degraded due to compression
o llIF supports using TIFFs/JPEGs as service copies
e Can’'tlocate and/or can’t identify the master files
o 25+ years of master files on tape back ups
o No voting system across back ups
o  Original scans and rescans present for some documents
m Eg. Scanned microfilm and scanned original for newspapers
e Can’t define completeness
o Pages in PDFs don't match the number of JPEGs found




* subject change
Object Oriented TeChnicaI Debt Remediation 920 choices Sort by: name count
Allegheny (Pa.) 2 [
. . Anderson, James, 1785-1861 --
([ ] Masters and derivatives are now both Monuments; Anderson, James, 1785-1861 --
. . Statues; Public sculpture -- Pennsylvania --
managed via the repOSItory Allegheny (Pa.); Public libraries -- Design and
. . . . construction; Carnegie libraries --
@) Still Worklng to eliminate rescanned Pennsl;lvlania - Eas: Lilberk); (Pittsburgh,
Pa.); Public libraries -- Pennsylvania -- East
content Liberty (Pittsburgh, Pa.) 1
e Internally consistent metadata schema Anderson, James, 1785-1861
. VA Mgﬂqmgnts, Anderson, James,
o Some custom metadata fields 1785-1861 A A¢A%: Statues; Public
. . sculpture -- Pennsylvania A A;A%z Allegheny
were St||| reqL“red (Pa.); Construction contracts -- Pennsylvania
. . -- Pittsburgh (Pa.); Carnegie libraries --
@) EDTF date Implementatlon Pennsylvania -- Hazelwood (Pittsburgh, Pa.);
. . . . Public libraries -- Pennsylvania -- Hazelwood
® Authorlty file |mp|ementat|0n and URI (Pittsburgh, Pa.); Carnegie libraries --
. . Pennsylvania -- Mt. Washington (Pittsburgh,
inclusion Pa.); Public libraries -- Pennsylvania - Mt.
. Washington (Pittsburgh, Pa.) 1
e Reversion to TIFF and JPEG masters Aoeron, e, 176516
_ 1 1 1 " A; A% Monuments; Anderson, James,
o PDF-A copies still available as a 76 1061 Ry At Sataces puble
H i sculpture - Pennsylvania A”A; A% Allegheny
derl\_/atlve’ bUt nOt IOnger Used as (Pa.); Pennsylvania -- Pittsburgh (Pa.) --
service master Appropriations and expenditures; Carnegie
Library of Pittsburgh; Public libraries --
Pennsylvania -- Pittsburgh (Pa.) --
Endowments 1
Arbitration, International; Peace;
Peace Treaties 1
D
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How It Started

UMD'’s Digital Collections
launched in Fedora 2 in 2005
Digital programs expanded to
include large-scale
audiovisual digitization
projects in the following
decade

Digital A/V content was stored
in a vendor-based streaming
media service (Sharestream)
and accessed via Fedora 2
metadata records

How It (Was) Going

Sharestream/Fedora 2
process was inefficient and
user-hostile

UMD Libraries brought up our
Fedora 4-based repository in
2016, and we re-engaged with
the Fedora community
Fedora 2 badly needed to be
sunset as our primary
repository

Began a year-long Avalon
pilot, implemented in 2019
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STAGE OWNER Q12020 Q2 2020 Q32020 Q4 2020

Analyze existing AN workflows

Define and document new workflows

Policy (Joanne)

Identify user roles and application permissions

Review BCMP features @)

Product (Kate) Public interface research [ ]

Report product requirements .
Policy (Joanne)

Planning

(Configure [avalon-test] with Avalon 7. @
=
[}
2
;
[ |
Product (Kate)
| Tech(Ben)

2
E Product (Kate)
-
£
:

This is a quarter of our project
plan, which definitely went as
expected.




MVP Launch

Strategy: Bring up minimum
viable instance to meet
deadlines in a large grant
funded project, use to stress
test the application prior to
full migration

Prepared initial ingest of
1,199 videos from the Liz
Lerman Dance Exchance
project.

Launched Avalon in

production mode on May 4,
2021

NOW WITNESS THE FIREPOWER

OF THIS FULLY ARMED AND
OPERATIONAL MEDIA REPOSITORY

makeameme.org




..And Finding Out

e At our media repository scale, we could not use Avalon to store and deliver
preservation files as we had initially hoped.

e Asset transcoding at scale would require weeks of buffer time for collection
ingests

e Group access control management and roles for Avalon would not work as
planned with our Grouper configuration

e Would need to build much more sophisticated file download and request
fulfillment features to work with Aeon and various departments.

e Target collection mapping proved to be one of the most time-consuming
initial activities

e No single “source of truth” for location of assets and relevant access control
rules







incing

Listen to Conv

Home Browse Collections Playlists

& isanes Digital Collections

s Selected Items (2)

Manage

n katedohe@umd.edu | Sign out

Fraggle Rock: Preachification of Convincing John

m Unpublish ~ Delete

Create Timeline & Download «$ Share

Request from Special Collections
Details

Date
1983

Summary
After watching how hard the Doozers work, Mokey
decides that Fraggles should no longer eat Doozer
buildings. Initially facing resistance to her idea, Mokey
sets out to find Convincing John, who convinces all
the Fraggles to take an oath never to eat Doozer
constructions again. Soon Fraggle Rock is overrun
with Doozer constructions and Mokey leams that the
Doozers may have to leave Fraggle Rock because
there is nowhere left to build. Seeing the error of her
ways, Mokey releases all of the Fraggles from their
solemn oath.

Contributors
Clarke, Tim; Harms, Marianne; McNamara, Maria; Van
Gilder, Amy; Kenworthy, Duncan; Henson, Jim; Juhl,
Jerry; Parkes, Gerard; Nelson, Jerry, 1934-; Goelz,
Dave; Whitmire, Steve, 1959-; Mullen, Kathryn; Prell,
Karen; Hunt, Richard, d. 1992; Leeper, Patricia;
Robertson, Gordon, 1917-; Mills, Robert; Fried, Myra;
Armstrong, Lee; Stutt, Bob; Gosley, Tim; Wagner,

Given those
challenges, argued
for “Cleared Decks”
levels of focus for
the central migration
team for ~6 straight
months.



With the Product Access Tokens

Showing active tokens. Filter by status:
Bu | It a n exte rn a I I P M a n a ge r ID Status  Target Token Streaming? Download? Expires

S e rvi C e a n d t 0 ke n _ U R L b a S e d 8 ﬁve ;J::.nﬂl‘);nver & the Muppets: A Christmas _ Yes -25):02(;12-13 23:59:59

. (1 day from now)
Request Fulfillment feature y

With the Content

F2/Sharestream Migration Summary

Re-generated, manually G T Rl ww
downloaded, and pulled access g 0 0% v  we| s o
files from hard drives (but o 0ss ee « % % o
avoided the binder Of CDS!) Films@UM Qo @16 132 e 1237 1237 d%?ss}l%ki’n

items pending

With the Metadata

‘ Public Broadcasting - National Federation ... &% Lisa Shiota Mar 16, 2022 =
Cross-walked custom
Public Broadcasting - NPBA Film and Vide.. &% Lisa Shiota -

descriptive metadata schema
to Avalon’s ingest format; fully

]

Public Broadcasting - Robert Sherman coll.. &%  Lisa Shiota -

Public Broadcasting =% Lisa Shiota -
re -m a p p e d S O u rC e C o I I e Cti 0 n S Public Broadcasting - Maryland Public Tel.. &% Lisa Shiota 144 KB




Migrations are...

Technical Labor

Variable custom development
required

Binary and metadata
management always presents
new surprises

New workflows need to be
developed, stress-tested, and
documented by stakeholders
Grappling with decades of
technical debt and evolving
standards (ask me about
legacy filenames!) is an
unavoidable headache

Emotional Labor

Software, systems, and
workflows have emotional
effects on participants
Change leadership is
challenging

Communication plans must be
empathetic but keep
participants well informed
Team leads have to listen,
hype, coach, troubleshoot, and
occasionally debate

High turnover rates affect the
team



ted the rest of our
s out of Fedora 2
oblems at all.







Questions?

Seth Shaw - seth.e.shaw@asu.edu

Julia Corrin - jcorrin@andrew.cmu.edu

Kate Dohe - katedohe@umd.edu

Arran Griffith - arran.griffith@lyrasis.org
Mellon 18] 56

Fedora

University
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