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SCOPE:

The NARA Technical Guidelines for Digitizing Archival Materials for Electronic Access define approaches for creating
digital surrogates for facilitating access and reproduction; they are not considered appropriate for preservation
reformatting to create surrogates that will replace original records. The Technical Guidelines presented here are based
on the procedures used by the Digital Imaging Lab of NARA's Special Media Preservation Laboratory for
digitizing archival records and the creation of production master image files, and are arevision of the 1998 “NARA
Guidelines for Digitizing Archival Materials for Electronic Access”, which describes the imaging approach used for
NARA's pilot Electronic Access Project.
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Introduction

Medical image archives can grow to contain enormous amounts of data. Radiology, Cardiology, or Pathology
image sets can consume several gigabytes of storage. The sum total of image data associated with many patients

and over many years can run into the petabyte (10" -bytes) range. Obviously, a practical medical image archive
must economize on the cost of raw storage.
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Introduction

What is a data management plan?

A data management plan is a formal document that outlines what you will do with your data during and after a research project. Most researchers
collect data with some form of plan in mind, but it's often inadequately documented and incompletely thought out. Many data management issues can
be handled easily or avoided entirely by planning ahead. With the right process and framework it doesn't take too long and can pay-off enormously in
the long run.

Who requires a plan?

In February of 2013, the White House Office of Science and Technology Policy (OSTP) issued a memorandum directing Federal agencies that provide
significant research funding to develop a plan to expand public access to research. Among other requriments, the plans must

Ensure that all extramural researchers receiving Federal grants and contracts for scientific research and intramural researchers develop data
management plans, as appropriate, describing how they will provide for long-term preservation of, and access to, scientific data in digital formats
resulting from federally funded research, or explaining why long-term preservation and access cannot be justified

The National Science Foundation (NSF) already requires a 2-page plan as part of the funding proposal process. Soon most or all US Federally funded
grants will require some form of data management plan.

We can help



File Formats

Examples of preferred format choices:

« Image: JPEG, JPG-2000, PNG, TIFF

» Text: plain text (TXT), HTML, XML, PDF/A

= Audio: AIFF, WAVE

= Containers: TAR, GZIP, ZIP

= Databases: prefer XML or CSV to native binary formats

Examples of discouraged format choices and better alternatives:

Discouraged Format Alternative Format

Excel (.xls, xlsx) Comma Separated Values (.csv)

Word (.doc, .docx) plain text (.txt), or if formatting is needed, PDF/A (_pdf)
PowerPoint {_ppt, .pptx) PDF/A (_pdf)

Photoshop (.psd) TIFF (_tif, .tiff)

Quicktime (.mow) MPEG-4 {.mp4)



DMPTool Background

DMPTool Background

The original DMPTool was a grassroots effort, beginning in January 2011 with eight institutions partnering to provide in-kind contributions of personnel
and development. The effort was in direct response to demands from funding agencies, such as the National Science Foundation (NSF) and the
National Institutes of Health (NIH), that researchers plan for managing their research data. By joining forces the contributing institutions are able to
consolidate expertise and reduce costs in addressing data management needs.

The original contributing institutions were:

= The University of California Curation Center (UC3) at the California Digital Library
= DataONE

= Digital Curation Centre (UK)

= Smithsonian Institution

« University of California. Los Angeles Library
« University of California. San Diego Libraries

« University of llinois. Urbana-Champaian Library
« University of Virginia Library




Redundancy

Backups and storage

Making regular backups is an integral part of data management. You can backup data to your personal computer, external hard drives, or
departmental or university servers. Software that makes backups for you automatically can simplify this process considerably. CDs or DVDs are not
recommended because they are easily lost, decay rapidly, and fail frequently. The UK Data Archive provides additional guidelines on data storage.
backup and security.

Backup Your Data

« Good practice is to have three copies in at least two locations (e.g. original + external/local backup + externalremote backup)
« Geographically distribute your local and remote copies to reduce risk of calamity at the same location (power outage, flood, fire, etc.)

Data Backup Options
« Hard drive using software like:

o Windows 8 Eile History
o 05 X Time Machine
o Linux/UNEX rsync)

Tape backup system

Many institutions provide a service similar to UCBackup at UC Berkeley. Check with your campus IT support to see if backup service is available.
Althernately, your academic department may provide storage space and backup services.

Cloud storage - some examples of private sector storage resources include:

s Amazon 53 and Glacier—Requires client software, no encryption support
¢ S53-based Remote Hard Drive Services such as Elephant Drive and Junagle Disk.

Mozy (from EMC) Free client software, 448-bit Blowfish encryption or AES key

Carbonite Free
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| Microslide photos - Sceloporus jarre “X Bookl17_Binder 1
| Miscellaneous X Book18 Binder 1 Created: Thursday, November 07. 2013, 12:31:40 PM
I Morelia boeleni i “X Book19_Binder 1
f - Affributes: Read-only (Only applies to files in folder
148 items Offline status: Online = | y (Only app )
| Offline availability: Not available ["]Hidden
[¥] Archive
’ OK ] ’ Cancel Apply




E=E NN
| , = Digital Image Catalogue » Field Note_TIFF » Vinnie Deem » Bookl6l Search Bookl161 e
Organize ~ Burn New folder =~ [ @
| - Field Note_TIFF \‘ Name Date modified Type Size i
| Hayden Hedman
o & Booklel1_001 1/27/201511:37 A..  TIFF image 69,917 KB
Vinnie Deem
& Booklel_002 1/27/2015 11:39 A, TIFF image 69,917 KB
Book141
& Bookl61_003 1/27/2015 1143 A, TIFF image 69,917 KB
Bookl42 ~ -
& Booklel_004 1/27/2015 1146 A..  TIFF image 69,917 KB
Book143
& Bookl161_005 1/27/2015 1148 A..  TIFF image 69,917 KB
Bookl44 o - =
& Booklel_006 1/27/2015 11:50 A..  TIFF image 69,917 KB
Bookl6l
& Bookl61_007 1/27/2015 11:53 A TIFF imaae 69917 KB
Bookls2 N
& Book161_008 1 |. Field Note_TIFF Properties | &2 |
Bookl163 . e
Bookl64d i Bookl61 009 I [ General |Security|Previous\.’ersions Customize
&% Booklel_ 010 1
Book165
& Booklel1_011 1 Field Note_TIFF
Bookl66 '
& Booklel_012 1
Bookl67
& Booklel1_013 1 Type: File folder
Bookl68 .
Book169 ':‘ Bookl61 014 1 Location: Z\Digital Image Catalogue
Book170 M Book161.015 1] sie 120 GB (140,646,488 375 bytes)
| & Booklel 016 1
Bookl72 = Size on disk: 129,657,250,752 bytes)
& Booklel1_017 1
Bookl73 & Bookl61 018 1 Contains: 2894 Files, 54 Folders
Book174
& Bookle1_019 1
Bookl181 Created: Tuesday, May 19,2015, 1:53:18 PM
& Booklel_020 1
Bookls3 T & Ronkl1A1 021 1
e (alal
) Attributes: M| Read-only (Only applies to files in folder
36 items Offline status: Online - . ¥ (Only spp )
[ Offline availability: Not available []Hidden
[¥] Archive
These are the individual page scans in .tiff
format. [ ok [ cancs Apply




Organize ~ Burn MNew folder
TheVolumeSettingsFolder o Name -
visitor

4 CorCutHeadSkel

o 9 CorFlipHeadSkin
Digital Image Catalogue
A HorCutHeadSkel

| Casarea_dussumieri ) .
9 HorFlipHeadSkin

Casper UP
& PitchSpinHeadSkel
52 PitchSpinHeadSkull
& PitchSpinMandible

- ummz-herp (\\lsa.m.storage.umich.edu

Casper Wisc

Chalcides ocellatus Naxos

Chatfield ]

) 2 RollSpinHeadSkel
Field Mote TIFF

) S RollSpinHeadSkull
Field Notes

2 RollSpinMandible
4 SagCutHeadSkel
2 SagFlipHeadSkin
A YawSpinHeadSkel
2 YawSpinMandible

Greece Records
Hemidactylium
LCS_JPEG
LCS_TIFF
Lepidophyma_pajapanensis
images
movies &
Lithographs =
Microslide photos - Sceloporusjarrc_
Miscellaneous

Morelia boeleni

—

14 items

[ Offline availability: Not available

Offline status: Online

=- 1 @

Search Casarea_dussumieri L

These are renditions from CT Scanning
(but, | don’t have the individual slice files)

Date modified Type Size
6/15/2005 7:47 AM  QuickTime Movie 21,598 KB
6/15/2005 8:59 AM  QuickTime Movie 75,901 KB
6/16/2005 7216 AM  QuickTime Movie 29,301 KB
6/15/2005 9:08 AM  QuickTime Movie 78112 KB
6/15/2005 7:31 AM  QuickTime Movie 8,946 KB
6/15/2005 11:33 A..  QuickTime Movie 8,445 KB
6/15/2005 12:54 PM__ QuickTime Movie 2.349 KB
6 |. Casarea_dussumieri Properties |
9 [ General |Security| Previous Versions | Customize
b
B | Casarea_dussumieri
b
B Type: File folder
b Location: Z\Digital Image Catalogue

Size: 350 MB (367,090,993 bytes)

Size ondisk: 350 MB (367,128,576 bytes)

Contains: 14 Files, 0 Folders

Created: Thursday, November 07, 2013, 12:27.57 PM

Attributes: Read-only (Only applies to files in folder)

[ |Hidden
[¥] Archive
’ OK ] ’ Cancel Apply




CT Scan Pilot Project
for UMMZ snake skulls

* The resolution was at 20 microns.

* The surface rendition model is a file
size of 543 MB.

 There are 503 slices, each is 4.34

MB, thus the total size of the folder
is 2.17 GB



Digital Image Catalogue Properties X

General |Security| Previous Versions | Customize

Organize - Burn New folder = > 1| Q
- & Digital Image Catalogue
public i Name
Students c 4 o
asarea_dussumieri . -
TheVolumeSettingsFolder B Type: File folder
. Casper UP
visitor - Location: Z
) Casper Wisc
— ummz-herp (\lsa.m.storage.umich.eduilsa-muse ]
. Chalcides ocellatus Naxos Size: 158 GB (J£9.948.974.1590 bytes)
Digital Image Catalogue ]
Casarea_dussumieri Chatfield Size ondisk 158 GB (169,976,078.336 bytes)
Field Mote_TIFF
Casper U'f Freld Notes Contains: ({10746 Files, 118 Folders 2
Casper Wisc
. Greece Records
Cha'c_'des ocellatus Naxos Hemidactylium Created: Thursday, November 07, 2013, 12:27:56 PM
Chatfield
Field Note_TIFF LCS_IPEG
!e ote. LCS_TIFF Affributes: Read-only (Only applies to files in folder)
Field Notes ] _ _
Lepidophyma_pajapanensis Hidden
Greece Records T .
ithographs ;
Hemidactylium grap ¥| Archive
Microslide photaos - Sceloporus jarrovi
LCS_JPEG
Miscellaneous
LCS_TIFF
i ) ) Morelia boeleni
Lepidophyma_pajapanensis o .
. Publications | OK ‘ | Cancel ‘ Apply
Lithographs
Test Order

Microslide photos - Sceloporus jarrovi
i Tuscola County
Miscellaneous
Type Specimens

Morelia boeleni . ]
Publications _ Xrays Th ese a re the d Iglta |
= Kelly letter
Test Order _
= Rana goliath Painting signature

Tuscola County

r

images that reside on
our LS&A Server that has
automatic backups daily
and weekly.

) Rana goliath Painting
Type Specimens

Xrays

m

nsf-csbr_images

ﬁ. Metwork

24 items Offline status: Online

Offline availability: Not available




Organize -

|, « Windows (C) » Greg's Stuff » Gecko CT Scans - UTA » 111574A » 16bit

Include in library - Share with =

Australia Map i
Caseria

Catalog

clear and stain prep

Dan Winfield

Digital Image Catalogue
DMS Files | o
ESGR Collection

111

Filemaker Pro

foxpro stuff

Gecko CT Scans ¢g8TA

65570A \

1030514 - Byt there’s more
1115744

8bitjpg

8bitjpg
16bit

specimenphotos
122007A
1244844
129351A
131647A
168104A
1923204
2162844

Georeference Proiect
1,392 itemns

Slide show

Burn

-~

Mame

111574A0001
111574A0002

& 111574A0003
& 111574A0004
& 111574A0005
& 111574A0006
& 111574A0007
S 111574A0008
& 111574A0009
& 111574A0010
& 11157440011
& 111574A0012
S 11157440013
& 111574A0014
& 111574A0015
& 111574A0016
& 111574A0017
& 111574A0018
& 11157440019
& 111574A0020
& 11157440021
S 111574A0022

111574A0023

AaarTasnnna

MNew folder

Date

4/28/2015 3:47 PM
4/28/2015 3:47 PM
4/28/2015 3:47 PM
4/28/2015 3:47 PM
4/28/2015 3:47 PM
4/28/2015 3:
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3:
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3
4/28/2015 3

A rmm A e A

=~ 1 e

Type Size |:
TIFF image 1265KB
TIFF image 1,265 KB
TIFF image 1,265 KB
TIFF image 1,265 KB
TIFF image 1,265 KB

T DhA TICL & = 1 3EC D

1L

Gecko CT Scans - UTA Properties

General |Sharing | Securityl Previous Versions Customize|

| Gecko CT Scans - UTA

Type: File folder
Location: C:\Greqg's Stuff
Size: 836,294 265 bytes)
Size ondisk: 259 GB (27,912,384 512 bytes)
Contains: 26,879 Files, 40 Folders
Created: Wednesday. August 05, 2015, 2:21:54 PM
Attributes: Read-only (Only applies to files in folder)
[ |Hidden Advanced...
OK ] ’ Cancel Apply




These 155 folders of CT Scan data (bat skulls) use 1.67 Terabytes on an external hard drive.

- Favorites
Bl Desktop
4 Downloads

UE;
=l Recent Places

- Libraries
3 Documents
rJ’- Music
| Pictures

B8 Videos

1% UMMZ-2UA5191997

j:.é System (C:)
—a DATA (D)

9‘ Metwork

155 itermn

Mame

. Acerodon_jubatus_F_T847_161197

. Anoura_caudifer F_8543_168854

. Anoura_geoffroyi_F_8542_108647

J Antrozous_pallidus_F_7080_86542

. Artibeus_anderseni_F_8541_160648

. Artibeus_fimbriatus_F_8520_125943

J Artibeus_glaucus_F_8549_126742

J Artibeus_lituratus_F_8521_169102

J Artibeus_phaeotis_F_8539_85093

. Artibeus_planirostris_F_8528_126736
. Artibeus_toltecus F 8546 108586

. Balantiopteryx_plicata_F_8017_102659
. Brachyphylla_cavernarum_F_8519 68201
. Carollia_brevicauda_F_8527 126789

Date modified

1/29/2016 5:44 PM
1/29/2016 5:44 PM
6/1/2015 10:38 AM
1/29/2016 5:45 PM
1/29/2016 6:01 PM
1/29/2016 5:39 PM
1/29/2016 6:01 PM
1/29/2016 5:46 PM
1/29/2016 5:53 PM
1/29/2016 5:42 PM
9/10,2015 4:33 PM
1/29/2016 5:36 PM
1/29/2016 5:37 PM

I " [T I Wl 1o 4 rnn TN o4 e

11,/10/2015 2:53 PM

Fish Photos Properties

General | Sharing | Security | Previous Versions

J Fish Photos
Type: File folder
Location: CMUsers‘annabargPictures
Size: 56.0 GB (80,152,368, 621 bytes)
Size on disk: 56.0 GE (60,161,455,136 bytes)
Contains: 4,526 Files, 1,017 Folders
Created: Thursday, May 14, 2015, 12:07:56 FM
Attributes: [HRead-only {Only applies to files in folderk

[7] Hidden

Type Size

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

File fnlder

In Comparison:

m

. DATA (D:) Properties 23
| Securty | Previous Versions | Quota Customize
General | Tools I Hardware Sharing
- DATA
i T
Type: Local Disk
File system:  NTFS
. Used space: 1,842,025,697,280 bytes 167 TE
. Free space: 2.158,625,185,752 bytes
Capacity: 4 000,650,883,072 bytes 16378

Drive D:

[] Compress this drive to save disk space

Allow files on thig drive to have contents indexed in addition to
file properties

0K ] [ Cancel Apply

Fish Photos (Great Lakes Invasive Species
Project) include 4,526 image files using 56 GB
(which is only about 3% of the original goal)



"‘ = | . = Department Share (5:)) » dept » HERP » workin progress » Recordings » v Search Recordings yo)

Organize - Burn Mew folder

RON 3
work in progress
Anat
Data Entry
DMSCat
Geography
Hayden Hedman
Helen
lke
Jason
pygopodids
Jay Reed
John Emerick
Kinsey
Manny
Marino
Matt

111

Pascal

| . Recordings &

specimen images
Typelmages  And these

Vinnie Deem
INSECT
MAMMAL

Mindell-ummz

MOLLUSK T

54 itemns
| Offline availability: Not available

Offline status: Online

Mame

Acris gryllus crepitans
Bufo

Bufo cavifrons

Bufo fowleri

Bufo terrestris
Eleutherodactylus carolinensis
Florida night sounds
Four-toed frogs

Frog choruses

Frogs Alabama
Gastrophryne carclinensis
Hyla avivoca

Hyla cinerea

Hyla femoralis

Hyla miotympanum
Hyla regilla

Hyla spp

Hyla squirrela

Hyla versicolor
Mexican frogs 1959
Misc Frogs

Might sounds

PML1

PML2

o [& %]

=- O @

Date modified Type

12/23/2003 8:44 A..  File folder
7/16/2003 913 AM  File folder
7/16/2003 917 AM  File folder
7/30/2003 12:40 PM  File folder
7/16/2003 9:20 AM  File folder |
7/30/2003 12210 PM  File folder i
7/17/2003 731 AM ___File folder

Recordings Properties

General |Security| Previous Versions | DFS | Customize

Recordings
Type: File folder
Location: S\dept\HERP\work in progress
Size: (é.SS GB)E,EA-S‘,SSS,?DS bytes)
Size ondisk: 265 GB (2,850,029,568 bytes)

Contains: <‘|93 Files, 38 Folders ’

Created: Monday, April 09, 2012, 5:54:20 PM
Attributes: Read-only (Only applies to files in folder)
[ |Hidden
[¥] Archive
I
’ OK ] ’ Cancel Apply







Extract all files

Organize -

Gecko CT Scans - UTA
Georeference Project
Hayden Hedman
HERP

Invoices

Jason Good

Jay Reed

Kaplan Collection
Kinsey Brock Scans
Larry Stuart

Library

Marino

Massasauga

mexico georeference
MNASAMAD

Pascal

Recordings

Sonora semiannulata

Type Specimens

Pascal_Australia2015 &

Intel
MSOCache And what
Perflogs about these

Program Files
Program Files (x86)
ProaramData

IMG_8197 Compressed size: 1.62 MB
Size: 1.65 MB

111

Mame

ARAR AN AN AN AN AN AN AN AW AN AN AN AN AN AR ANLAN AN AN A A

IVIN_olTL

IMG_8193
IMG_8194
IMG_8195
IMG_8196

Type Compressed size

JECW Iaye 1,000 MND
JPEG image 1,628 KB
JPEG image 1,695 KB
JPEG image 1,683 KB
JPEG image 1,884 KB

IMG_8197
IMG_8198
IMG_8199
IMG_8201
IMG_8203
IMG_8204
IMG_8205
IMG_8206
IMG_8207
IMG_8208
IMG_8209
IMG_8210
IMG_8211
IMG_8212
IMG_8213
IMG_8214
IMG_8215
IMG_8217
IMG_8218

I

Ratio: 2%
Date modified: 5/11/2015 8:49 Al

Pascal_Australia2015 Properties

General |Security| Details | Previous Versions

'J Pascal_Australia2015

Type offile: Compressed (zipped) Folder ( zi

Opens with: ., Windows Explorer Change...

Location: eq's Stuff

Size: 1.71 GB (1)837.838.792 bytes)

Size on disk: 771 GB (1.837,842432 bytes)

Created: Wednesday. August 05, 2015, 1:43:45 PM

Modified: Monday, May 11, 2015, 1:05:35 PM

Accessed: Wednesday. August 05, 2015, 1:43:45 PM

Atributes:  [|Read-only [ |Hidden
OK ] ’ Cancel Apply




This one image (by Pascal Title) from our Australia trip last year is 19 MB
(.jpg). We have a lot of these to process.



Organize -

Digital Image Catalogue

DMS Files

ESGR Collection
Filemaker Pro

foxpro stuff

Gecko CT Scans - UTA
Georeference Project
Hayden Hedman
HERP

Invoices\
Jason Good

Jay Reed

Kaplan Collection
Kinsey Brock Scans
Larry Stuart

Library

Marino

Massasauga

mexico georeference
MNASAMAD

Pascal

Recordings

Sonora semiannulata
Type Specimens
Pascal_Australia2015

Intel

57 items

Include in library - Share with =

111

Burn

Mame

“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
“X 2014-15 no.
“E 2014-15 no.
"X 2015-16 no.

MNew folder

L= T« - B Y ¥ I o TS S

R R T = T e e e e Y e e T
L = N Uo T o' B Yo T O 5 IR N WU S N s

25
1

Date modified Type Size

7/21/2014 2217 PM  Adobe Acrobat D... 17 KB
7/21/2014 217 PM  Adobe Acrobat D... 17 KB
7/22/2014 238 PM  Adobe Acrobat D... 17 KB
8/19/2014 9:44 AM  Adobe Acrobat D... 17 KB
8/19/2014 415PM  Adobe Acrobat D... 17 KB
9/11/2014 11:10 A.. Adobe Acrobat D... 17 KB

<

File Edit View Window Help

(T INVOICE OF SPECIMENS .
(g) & DIVISION OF REPTILES AND AMPHIBIANS

2! J MUSEUM OF ZOOLOGY Invoice No. 201
Ao THE UNIVERSITY OF MICHIGAN

v ANN ARBOR, MICHIGAN, U.S.A 48109-1079 Transaction: ~ Loan

To:  Dr. Carol L. Spencer
Museum of Vertebrate Zoology
3101 Valley Life Sciences Building
University of California
Berkeley, CA 94720-3160
USA

LOANS ARE ORDINARILY MADE FOR A PERIOD OF SIX MONTHS OR LESS. A REQUEST FOR
RENEWAL SHOULD BE MADE IF IT IS NECESSARY TO KEEP SPECIMENS FOR A LONGER PERIOD.

UMMZ NO. #ofSpecimens  Genus Species Comments
111325 1 CHIROPTEROTRITON  MULTIDENTATUS
111326 1 CHIROPTEROTRITON  MULTIDENTATUS

There are a total of 2 catalogued lot/s representing2  individual specimen/s.



Concluding Remarks

* Space Requirements —a lot
* Database data — maybe up to 1 GB

* Image data — up to 250 GB (and rapidly growing,
especially with CT imaging)

* Redundancy — How many copies / backups ?
 Data Management Plan — DMP Tool

* Everyone should have one — | wish | did

* Where will we store it and at what cost

* Who is responsible

Vor ]
"-



