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Would You Like To Save Your Game?
A Case Study

David Gibson, Amanda May, and Laura Drake Davis




Project Background/Metadata
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Video Game Collection At A Glance

~7000 video game titles

2000 CD-ROMs
5000 console titles
~100 magnetic media (e.g. floppy disk, cassette based)

~3000 strategy guides
~1100 periodicals

30 gaming platforms
Advertising materials
Source code excerpts




Two primary modes of acquisition

Copyright deposit
Private donation
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In 2006, 1,857 games were transferred
to Moving Image section from the
Machine Readable Reading Room...




Games Transferred From Machine Readable Reading Room
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Bound Strategy Guides

TYLER

vauve
vauve
VINVYW3d
4311

PRIMA'S
OFFICIAL
GUIDE 10
DUNGEON
KEEPER

GOLD

W3ILINYIN NVA

400831LLvE WOO0d
yo0g31L1va Wood
S90441n4

g
>
]
-
®
=

o
=
-
2
s
™
7]
-<
e
—
=

43d33) N
0INY WIAI440 Fn L

de WINNN 3¥na

GV

1469
25 GV

Dg3s 1469 OV 1469

nvLIBRARY
llnnn OF CONGRESS



Gift Collections

—

*

z/—,;/
!
| B ETAD
| it B RETW
| o THhEl

| CAR BUILDER

CAR BUILDER

; g 1

) 1) \§
oz

(T

OF CONGRESS



Periodicals
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Note on Project Scope

The scope of this project includes:

Development of an overall workflow for describing and processing video games
Development of cooperative relationship with the Preservation Reformatting
Division

Development of cataloging workflows

Development of preservation reformatting workflows

Development of an initial access strategy for video games

Development of ingest workflows

The scope of this project does not include emulation

The scope of the current project provides the groundwork for future projects
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Challenges To Cataloging Video Games

One title ported to many platforms
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Challenges To Cataloging Video Games

Foreign language titles
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Challenges To Cataloging Video Games

DVDs and VHS of game play/documentation
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Challenges To Cataloging Video Games

Source code excerpts
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Best Practices for
Cataloging

Video Games
Using RDA and MARC21

Version 1.0
June 2015

Online Audiovisual Catalogers. (2015). Best Practices for Cataloging Video Games Using RDA and
MARC21 Version 1.0 [PDF file].

Retrieved from https://olacinc.org/sites/capc_files/GameBestPractices.pdf
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General Characteristics of Video Games

Platforms and formats
250 field

Editions and expansions
250 field

Content type
336 field

Media type
337 field

Carrier type
338 field

Systems requirements
538 field

Online Audiovisual Catalogers. (2015). Best Practices for Cataloging Video Games Using RDA
and MARC21 Version 1.0 [PDFile].

Retrieved from https://olacinc.org/sites/capc_files/GameBestPractices.pdf
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Advantages of Using RDA

Abllity to describe resource more granularly
Ability to describe resource’s relationships

Discrete elements allow for better machine
manipulation and re-purposing of the data

(for linked data purposes)

Online Audiovisual Catalogers. (2015). Best Practices for Cataloging Video Games Using RDA and
MARC?21 Version 1.0 [PDF file].

Retrieved from https://olacinc.org/sites/capc_files/GameBestPractices.pdf
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Prioritizing For Preservation

W hat materials are most at risk?

What do we have the capability to preserve with
the tools available?

W hat might we be able to readily provide access
to in the future?
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Prioritizing For Preservation

Focus on CD-ROMs

2004 study of Longevity of CD Media by LOC
Preservation Research and Testing Division

Increasing Block Error Rate (BLER) over 7 year testing period
Three consistent failure types:

Spots appearing on media

Disappearance of metal layer

Peeling or flaking of metal layer

Shahani, Chandru J., Basil Manns, Michele Youket, “Longevity of CD Media: Research at the
Library of Congress”, Preservation Research and Testing Division, Washington, DC.
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Chop Suey (1995, Magnet Interactive Studios)
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Chop Suey ILS Record

MARC | Systern | History |

[v' Suppress from OPAC

Leader | [02872cmm 222004697 4500 00
005 [20190128111029.0 007 ||cocgalli |

008 | [170511 1995 _ cau ___co_g_____ eng_d

Tag | 1112 Subfield Data

906 ta 7 tb cbe tc copycat 1d 4 fe ncip f 19 tg y-gencompf
925 0  faacquire tb 1 shelf copy 1x policy default
955 ta vb26 09-24-97 fc vb30 2002-10-11 (rev vb27 2002-10-24) $d vb27 2002-10-24 Fe vb30 2002-11-13 to BCCD $i qm03 2017-05-11 DO NOT MODIFY THIS RECORD

010 }a tes2017602101
020 a 0793997089
024 1 $a 086162970887

035 1a (OCoLC)ocm35244444
040 $a OMI $c OMI 1d OCL #d OCLCQ 3d DLC
042 ta lecopycat

090 1a GV1469.27

245 0 0 fa Chop Suey / fc developed by Magnet Interactive Studios.
250 ta Macintosh CD-ROM.

264 1 fa[Canoga Park, CA] : b Magnet Interactive Studios, fc [1995]
264 4 fc ©1995

300 ta 1 computer disc : $b sd., col. ; $¢ 4 3/4 in. + e 1 user's guide (16 pages : color illustrations ; 17 cm)
336 ta two-dimensional moving image 12 rdacontent
336 ta computer program 12 rdacontent
337 ta computer 32 rdamedia
> 338 ‘ta computer disc 12 rdacarrier
344 ta digital £b optical 12 rda
380 ta Adventure video game.

511 0  taNarrated by David Sedaris.

538 ta System requirements: 68030 CPU (68040 CPU recommended); 8MB RAM (4MB free) or greater; System 7.0 or greater; Apple Quicktime (supplied); Apple multimedia runner (supplied); Apple
sound manager (supplied); 13" monitor w/256 color; double-speed CD-ROM drive.

538 ta Disc characteristics: CD-ROM.
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Preservation Reformatting
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Preservation Reformatting Division

Digital:
Digitization of brittle books and foreign newspapers
Microfilm digitization
External media reformatting
Microfilm
Custody, preservation, duplication

23 staff
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W hat is External Media?
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Scope

Machine Readable Collection (MRC): ~55,000 items
Geography and Maps (GMD): ~75,000 items
MBRS: 7,000 videogames

Technical Reports Section: 5,000 items

Many, many more:
International Collections (European, Asian, AMED, Hispanic)
Manuscript
American Folklife Center, Veterans History Project
Congressional Research Service
Law Library
Music Division

External Media Surveys: 2009, 2013, 2020
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Collection Examples
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Bit-Level Preservation

Make a copy, keep it safe.
Description

Verification

Hardware independence
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Combined Interests and Methods
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Preservation Reformatting Division
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Recovery Methods

Hardware
Ripstations
FREDs
KryoFlux
FC5025
Zip, Bernoulli drives

Software
FTK Imager

Forensic Toolkit
BitCurator
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Ripstation
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Forensic Recovery of Evidence Device (FRED)
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Franken-Station
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FC5025

Disk Image and Bro ' Disk Image and Brow e

[ Source Drive-

[ Source Drive- | {
€5025 Floppy Controller (bus-0/\\libusb0-0001—0x16c0-0x06d5): a l | FCS025 Floppy Controller (bus-0A\\libusb0-0001—-0x16c0-0x06d6); ¥ I

Disk Type 1 [Disk Type

| Apple DOS 3.2 (13-sector)
Apple ProDOS Contents
Commodore 1541

TH99/4A 90k

TH99/4A 180k

TI-99/4A 360k

Atari 810

MS-DOS 1200k

MS-DOS 360k

North Star MDS-A-D 175k

North Star MDS-A-D 350k

Kaypro 2 CP/M 2.2

Kaypro 4 CP/M 2.2

CalComp Vistagraphics 4500

PMC MicroMate

Tandy Color Computer Disk BASIC
Motorola VersaDOS

Browse Disk Contents

Output Image Directory
C:\Users\fred\Documents

Output Image Filename-
!’diskoum dsk

Capture Disk Image File

Quit

WinDIB version 1309
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KryoFlux
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KryoFlux

—
- v Manage
File View Drive Help Home Share View Drive Tools
mr \ T New item
0123456783 0123456789 ! ‘ £ Easy acces
(o] 2 1 0 e A I A 2 Pin to Quick Delete Rename  New
A [ | 1 o X access v folder
2 (el et 2 el el el el i c Gan \
SO 3 Clipboard Organize New
4 (il ae| [ i & M wa > ThisPC 5 Caishen (F9)
5 (|| || S i
B e M ————
. : e S -
7 EEEERE e 7 ErEE e e
8 8 HE T
s Quick access Name e
Side 0 Side 1 | Track l Histogram | Scatter —
Desktop test 4
| ¥4 Downloads K& testimg 44
| i 4
@ WMotor test “| Documents - testlog
| test-idbt 4/
‘Stream = ‘ Start J kryoflux_2.51_windows Ht — A/4/2019 1
KryoFlux stream files, preservation v I;LESE=H bl
@cmor (K p A = Caishen (F:)
168 Tracks: 0 good, 168 unknown = Hestia (E)
Desktop
= O X

BN Select CAWINDOWS\system32\Cmd.exe

:\kryoflux_2.51 windows\dtc>dtc -c2
ontrol command rejected by the device
M: maxtrack=0

.51_windows\dtc>dtc

51_windows\dtc>dtc :\te kee.0.raw -i@ -fF:\test.i :\test-i4.

est-i4.t>

.51_windows\dtc>dtc -fF: > cke0.0.raw -i® -fF est.i

:\kryoflux_2.51 windows\dtc>dtc -fF:\test\tracke®.®.raw -i® -fF:\test.i :\test-i7.t

:\kryoflux_2.

:\kryoflux_2.

51_windows\dtc>dtc

51_windows\dtc>

:\test\trackee.

e.

raw -ie -fF

\test.i

:\test-i4.t
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KryoFlux

9] Data FTK Imager £2.0.13 - o X
M file View Mode Help
%o & d - <
Evidence Tree e List
= [ testmg Type
T NONAME [FAT12]
Regular File
Reguler File
WPHELP.FIL Regular File
WPHELP.FIL FileSlack
7 WPHELP2.FIL 11/15/1988 4:5
WPHELP2.FIL FileSlack
,,: WPIUS.THS 354 Regular File
. WP{WPJUS. THS FileSl... 1 File Slack
Cursor pos =0; cus = 50; log s=
NUMJ[

For User Guide, press F1

"B AccessData FTK

vrorScreensnors

7Titems

7 items (Disk free space: 4!

@ KyoFix

Select CAWINDOW.

Manage
Drive Tools

poe icons & Lar

Bico

| icons -

Details s
ayout

hen (F:

test
& kryofiujpg
® kryofiuc-streamijpg

& testimg

testlog
test-id bt
test-i7 bt

@ oyofizcstreamipg...

d columns ~

columns to fit

Item check boxes
V' File name extens

V' Hidden items

131 MB

B Computer
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Forensic Toolkit (FTK)

localhost Case: CFDI-345-case - iF==E
Fle Edit View Evidence Fiter Tools Manage Help
v Filter;  -unfiltered - - Filter Manager... ' @ @ f:
&' Overview ‘Eﬂ; Graphics ! Wﬂ; Li Vﬂ'ﬂt' 7iBookmm7 marks wm*sn@*ﬁdex Search |Volatie | 1 b
Evidence Items | QDY File Content
() CompatTel » | Hex
[T CompatTelRunner.exe 0000000 |72 65 67 66 6A 11 00 00-69 11 00 00 AF 22 AS FD|regfj---i--- "¥§ -
[T CompMgmtiauncher.exe | 0000010 |35 BD CE 01 01 00 00 00-05 00 00 00 00 00 00 00| ML -------vnnn- |
7] CompPkgSup.di | J | oooo020 |01 00 00 00 20 00 00 00-00 20 F4 03 01 00 00 00| ---- ---- §----- b
7] compstui.di 0000030 |65 00 €D 00 52 00 6F 00-6F 00 74 00 5C 00 53 00|e m-R-0-0-t-\'S-
=] ComputerDefauits.exe 000004073 00 73 00 74 00 65 00-6D 00 33 00 32 00 SC 00 |y-s-t-e-m-3-2-\
=] comrepl.di 0000050 |43 00 6F 00 6E 00 66 00-69 00 &7 00 5C 00 53 00|C-o-n-£-i-g-\-S
/™ comsnap.dil 0000060 |4F 00 46 00 54 00 57 00-41 00 52 00 45 00 00 00|0-F-T-W-A-R-E-
™ comsves.di 0000070 |68 21 B8 42 2E 0B E3 11-33 F4 90 Bl 1C 2E B9 F2 |h!,B.-d--8-2-.%0
O™ comuid.di 0000080 |68 21 BE 42 2E 0B E3 11-93 F4 90 Bl 1C 2E B9 F2 |h! B. -&--5-+-.%8
805 config 0000090 |00 00 00 00 69 21 B8 42-2E OB E3 11 93 F4 90 Bl|----i! B.-&--8-%
-5 Configuration 0000020 |1C 2E B9 F2 72 6D 74 6D-52 Bl FA 96 FA CA DO 01| -.*OrmemRsd -uED-
‘—’c‘mﬁw edstorage.di 00000b0 |00 00 00 00 00 00 00 00-00 00 00 00 00 00 00
:E"”"'d : 00000c0 |00 00 00 00 00 00 00 00-00 00 00 00 00 00 00
LoD ke 0000040 |00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 v

ConnectedAccountState.di Cursor pos = 0; dus = 3391766; log sec = 27134128; phy sec = 27852976

crnectidasatcrrestits. seaichadnhECx s Fie Content | Properties|  Hex Interpreter

=
C
(7] connect.dl
C
C
=

e & @ | [ Normal . Display Time Zone: Eastern Daylight Time (From local machine) ”
|~ Name | Label Itemz | Ext | Path lam [Lsze [ mDs | sHa1 | sHa256 | created | Accessed | Modified | -
/2] sam.o61 274794 logl Windows8, 1x64-cl1.vm... 24.00KB 16.00KB bf4Sad... d66117... dSedaf... 8/22/20139:25... 8/22/20139:25... 8/22/20139:25...

DE% SAM.LOG1.FileSlack 318162 Windows8. 1x64-d1.vm... Slacks... 81928 8192B nfa nfa nfa
02 sam.Locz 27479  log2 Windows8. 1x64-dLvm... Unknown 16.00KB 16.00KB ff04a8.., 22eele... 2c6152... 8/22/20139: 8/22/20139:25... 8/22/20139:25...

M0 securITY 274797  <missin... Windows8.1x64-dlvm.., Windo.., 256.0KB 256.0KB f3263f.. dc7bOd... dSalcd... 8/22/20139:
(2 securmy.LOG 274778 log Windows8, 1x64-dLvm... Zerole... 0B 0B 8/22/2013 9:
[0/2) SECURITY.LOG1 274799 logt Windows8. 1x64-dl.vm... Unknown 81928 81928  8f84e0,.. 23539L.. 502618... 8/22/20139:

274798 Windows8, 1x64-dl1.vm. .. 81928 :
274784 . indo... 63.50MB

|1’od 91 I ted: 1 IO\edmd 2 |Toﬁlsn 207.7MB
Windows8.1x64-cl1.vmdk/Partition 2/NONAME [NTFS]/[root]/Windows/System32/config/SOFTWARE
Ready | Explore Tab Fitter: [None]

9:37 AM
9/6/2015
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Parts and Peripherals
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Parts and Peripherals
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Videogame Project

Planning and Testing
Annual Call for Preservation
Home videogame collection

Pilot

Testing different formats

Preservation Package

Disk image

Exported files

Scans of all materials
Packaging
Manuals
Media
Accompanying materials

OF CONGRESS

41



Videogame Project

First Batch

Monopoly and Chop Suey
Capture all accompanying documentation

Second Batch
Blues Clues, Curious George
Failure!
Better documentation, honing workflows

Third and beyond

Routine and settling in for the long haul
Box by box

OF CONGRESS
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Preservation Approach
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About the Preservation Approach

Goal of this project Is l"ﬂ;ﬁ'ﬂ M

long-term preservation

Social game operator | Nintendo |
L o | U L
Distribution Models i ‘ -
have a significant |[ 2|
Impact on the U

LR

preservation approach

Yamazaki, Fumi. “Business Models of Japanese
Social Game vs. Video Game Makers”.
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About the Preservation Approach

Recommended Formats Statement -Software

and Electronic Gaming and Learning
https://www.loc.gov/preservation/resources/rfs/softgame.html

=

3. 4 - == N %
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https://www.loc.gov/preservation/resources/rfs/softgame.html

Planning for Ingest and Access
Impact factors

Collection Management
System

Requirements to Interact
with the Media

What materials are
Immediately available
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OF CONGRESS



Ingest Formats

Game content — ISO

image } )
Scans — Tiffs for _9 ‘
preservation, PDF/As

for access
Photographs — Tiffs for
preservation, PDF/As
for access

LIBRARY
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Video Game Ingest Workflow

Video game content

5
selected for preservation Stop

Is there an ILS record for
the video game fitle?

Verify ingest of
N Has the content been T
reformatted by PRD in
Create ILS record preparation for ingest?
according to current
procedures

Has the content been
transferred to MBRS following
reformatting by PRD?

Send to PRD for
reformatting
according to current
procedures

Ingest content
according to current

Is there a MAVIS record? pracedures

Ask PRD to send to
MERS
Create MAVIS Create access files Create NXML files
record{s) according for content for ingest rding
10 CUrrent according to current to current
procedures procedures procedures
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Access, MAVIS Records, and Ingest

MAVIS records required to ingest digital content

For video games, access to the contentis limited
Hardware/software requirements to access game itself
Copyright considerations

MAVIS not designed to be a primary discovery point for collections
items

MAVIS record structure includes area for “reference materials” —
not intuitive for users in discovering content

Need to ensure users can identify and find content that is available
to access now without need for additional software or hardware
components

OF CONGRESS
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MAVIS Title Display

Content Preslesr‘\:f)ation
2521920 2521920-1-1

Preservation
TIF

Photograph of Physical 2521926-1-1

- Media

2521926

Access
PDF/A
2521926-2-1

Chop Suey

2493992 Preservation
TIF
2521931-1-1

Packaging
2521931

Access
PDF/A
2521931-2-1

Preservation
TIF
2521934-1-1

Booklet
2521934

Access
PDF/A
2521934-2-1
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Relationship with Physical Media

r '
#2 Title: 2521920 [Chop Suey--content]. E=REE

Title ‘u’i.ew Help _ . .
| yBddae & F|2

Series | Uniferm 'I'rtlel Other Icls.l RefMateriﬂIl summary | Audt |
General | Credits | Cuntentsl Subjectsl Production

Mo of Components I 1

R |Ref |Dig |Mum |First Rack Ne Carriers

; Preservatinnl Notes | Nomination

Type Baze Length .-
hitps:inavecwebp1.loc 1 Application

249398 HAA 0001 2493592 Chop Suey.
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i Y
¥ Digital: 2521931-2 [Chop Suey--packaging]. of Titles List [E=EE

Component  View Help

SR IGELEAES 1N

Other Wentifiers | Rignts | Refl‘-‘lateriall shotLog | Usage | Audit |
General |Events | Notes | Files | Copy Histur)r.fQ.Al Orders | Stock |Aoquis'rtiun Comp Cuntentsl
Title I [Chop Suey—packaging]. J
ttem I EEEE
Description ||
Category I B: Access/Browsing copy j
Type I I Image j
Total File Size I 897.25 kbytes
No. Files |1— ¥ Complete?
Collection | J
File Relationship ISE: quential j
File Format I AP: Application/pdf Variant
Resource Summary |File |Res. ld. Type |Resource ldentifier o

hitps:inaveccwebpl.loc.gov:8080/Mmavec/contentiview seam?id=145011

1 URN urn:navee:cententld: 1460115
4 Tl | 3
Open Input. .. Pt File: Open File... Get File Lirk
Language Role
ENG: English ORIG: Original Language
centents
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Lessons Learned and Summary

OOOOOOOOOO



Challenges

Lack of devoted advocacy and resources
Only receiving some of the games, not all
Prioritization of titles and resources

Not a lot use of existing metadata standards
Access — limited access or no access to the

games themselves
Copyright issues — intellectual property
Physical formats (console-based games)
Digital formats (aggregators used to create platform-
specific versions)

OF CONGRESS

54



Opportunities

Develop relationship with Preservation
Reformatting Division

Potential for partnerships with video game
creators and distributors

Highlight challenges of video game preservation
and access

RRRRRRR
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Next Steps

Continue to develop partnerships with video
game creators and distributors

Educate administration on the challenges of
video game preservation and access

Continue to develop partnerships with other
Institutions preserving video games

Evaluate resources for emulation services
Work with LC General Counsel Office to assess
risks associated with providing access to actual
games

RRRRRRR
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Questions?

David Gibson — dgib@loc.gov

Amanda May — ammay@]Ioc.gov

Laura Drake Davis — ladavis@loc.gov
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