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Tombstone
data

Location
Data

incomplete

No
Bar

Code
functions

Presenter
Presentation Notes
DCPPolicy: when an object is physically touched, the location would  be entered in TMS, but personnel procedures not good, locations not kept up to date.Full inventory never done in known memoryApproximately 100,000 objects in collectionUse TMS by Gallery Systems - 1998Tombstone info; all known objectsLocation & condition data incompleteNo bar code functionalityStaff is adept at using TMSAvailable on every Art Gallery workstationObvious choice, but BC functionality not availableBar code database parallel to TMS?Buy a turnkey system for many $$$Creates as many problems as it solves
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• Extensive man-power & funding required 

• Object & location bar code fields already in TMS

• Long term – the collection management
– system will be TMS

Develop
TMS

bar code
Applet..?

Presenter
Presentation Notes
DCPAlpha stage….  TMS bar code applet 	almost works, ready by Jan 2002Only need bar code printing during 2002Object tracking and database upload not needed until late 2002 & 2003Reduce confusion and eventual upload problems by keeping all the data in the same database3rd party bar code database initially easier to implementConcerns - Staff access to databaseConfusion maintaining two sets of data3rd party database - short term solutionLong term have to upload data to TMS
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Data base Print bar codes

Scan bar codes

Basic bar code needs Unique
identifier,

each
object

Label
objects &
locationsTrack

movement
& location

Upload
location
changes

Presenter
Presentation Notes
DCPUnique bar code identifier for each objectPrint bar code labelsTrack object movement and locationUpload location changes to database
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Just what is a bar code?

More than just a font

start & stop bits

Algorithm

checksum

Presenter
Presentation Notes
DCPWe all know it’s just a font, so what’s the big deal?Why can’t we just change the font on an inventory# and have a bar code?Private industry probably bar codes the inventory# since they are unique, but in our world where it is easy to duplicate accession#s, they would not be duplicated.If bar code not scanned correctly, scanner issues an error message instead of just guessing at the bar code text.Scanner performance sensitive to light and bar code print qualityMore than just a fontCreated with an algorithm to insert start and stop bits and a check sumThe start and stop bits tell the scanner the beginning and end of the bar codeThe checksum detects if the bar code is scanned correctly – essential..!!Bar code print quality and available light affect scanner’s ability to read bar code. Wands are poorer quality scanners, went with a gun.Bar codes will be scanned in dark storage areas Careful bar code selectionMany bar code fonts are for special tasksTie scanner purchase to selected bar codeensure compatibilityScanner quality important, Symbol HotshotPrinting bar codesHP Laserjet or specialized bar code printer?
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• Object’s identity reduced to a bar code

• Dependent on machines to read bar codes

• Bar code must be unique
– Humans should not be able to alter it

• Reduced identity requires 100% correct 
scanning (checksum)

Presenter
Presentation Notes
DCPThe database used needs to generate the bar code numbers automatically as new records are added and the field cannot be accessible to humans.
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Appropriate bar code#

computer generated unique #s

1961.18.32

A21AEC99E3D03Accession#
Bad idea

Presenter
Presentation Notes
DCPYou can import existing bar code data if you have a previous bar code system, but I personally don’t recommend it.Collection management systems allow us to create accession#s by handNot a good idea to use the accession# for the bar code#
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Code 128
font sizes

Each
font size is
Different

character set

Bar code
font type –
Impacts scanner

selection

Presenter
Presentation Notes
DCPSelect font by specific height & width needsEach font size is a different character setFont sizes not adjustable like MS True typeFont factsFont style dictated scanner model selectionBar code fonts have specific uses
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Printing problems
in paradise

Bar code
“real world”

printing

Not
efficient

BC print
function
rewritten

Presenter
Presentation Notes
DCPTMS BCmgr prints to laserjet 8 ½ x 11” Scanner reads the bar code easilyNot the real world, lot of wasted labelsBar code worldmostly one label at a time printingBar code specific printers designed to print one column of labels
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Zebra model Z4M TLP2844
- 203 & 300 dpi - 203 & 300 dpi

Bar code printers

Bulk printing only

too much
printer

for
pack team

workstations

Great for
Low volume
workstations

Presenter
Presentation Notes
DCPLarge company in bar code fieldVery fast, industrial strength, but way overkillOK for bulk printing, but too much printer for pack team workstations
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• Header
– Arial 8 normal Yale University Art Gallery

• Body
– AdvC128c, 20 bar code

• Footer
– Arial 16 bold object# or container name

Poorly lit
storage areas

Fonts

large
as possible

Presenter
Presentation Notes
DCPTMS BCmgr label has 3 sectionsHeader: Museum name or write own textBody: bar codeFooter: accession# in HR textBody and footer font as large as possibleReadability for scanner and humansPoorly lit storage areas
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Object/
Component

labels

Presenter
Presentation Notes
DCP
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Shipping & storage efficiency

Warehouse shelving built for containers

Object protection – temporary storage

Art
Gallery

move strategy
built around
containers

Major TMS problem

Can edit TMS container names allowing duplicatesBad
bar code

logic

Presenter
Presentation Notes
DCP / CADTMS won’t handle container bar codes until 2004 v9.2 or laterContainer names can be edited, allowing duplicates – bad bar code logicAG must bar code containers for efficiencyMost objects to be containerizedWarehouse built to store containersMost objectsPacked in containers for shipping & storageContainers designed for the storage racksTMS handles containers very efficiently Move container and all objects move with itBut TMS can’t print container bar codes..!!
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Print multiple labels

Designed
to match

TMS

Excel spdsht bar code generatorSolution
Elfring
fonts

Presenter
Presentation Notes
DCPExcel spdsht with bar code algorithmElfring fonts spreadsheetBar code label designed to match TMS bar codePack team creates container in TMSEnters container name in Excel spdshtName converted to bar codeMultiple labels printed outLabels applied to container on sides & top
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• Storage locations too large for label
– Text centered in footer, unreadable

Yale Art Gallery 201 York St 031 Grnd flr west Study case1

• Drop left sections until location fits on label

Study case1

Presenter
Presentation Notes
DCP



15

– Designed location designations to fit on label
– Warehouse name shortened in TMS

LSF = Library Storage Facility

LSF, A, 01L screens for paintings

LSF, EL, 01A container aisles 

Presenter
Presentation Notes
DCPLearned lesson from art gallery locationsBased on alternating letter and number
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Header
– Arial 8 normal LSF - Yale University Art Gallery

• Body
– AdvC128c, 20 bar code

• Footer
– Arial 16 bold location  LSF/FL/01A

Font

large
as possible

Poorly
lit

Storage
areas

Presenter
Presentation Notes
DCPBad lighting hard for humans and scanner to read bar code
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Location
labels

Presenter
Presentation Notes
DCP
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Bar code table in TMS
Bar code numbers

Always
13

characters

Presenter
Presentation Notes
DCPBar code ID# not dependent on accession#s or locations printed on labelDoesn’t matter if location fits on labelNo relationshipBar code number remains the same
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Bar code 
field in database

F2D86111D6E33

Print
bar codes program
Wraps BC# with 
Start/ stop digits

checksum

Scanner removes
Start/ stop digits

& checksum,
Stores BC# in file

BC file
Uploaded to 
Database &
Matched on 

BC field

Start

Presenter
Presentation Notes
DCP



20

Track object/ container movement from Art Gallery 
to warehouse

– Record new object/ container location in 
warehouse

– Upload recorded locations to TMS database

We can print bar codes, so….             What’s
The

next task?

Presenter
Presentation Notes
DCP
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Warehouse
Shelving
30’ tall,

container
storage

Too
awkward,

Need
mobility

Excel
spdsht

Ipaq &
scanner

Laptop &
tethered 
scanner

Presenter
Presentation Notes
DCPHandheld turnkey systems expensivePlanned to use laptop & tethered scannerToo awkward, need mobilityWarehouse shelving 30’ tall, pallet storageIpaq with scanner sled - Excel spdsht
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Move folder
on file server

AG
Workstation

Containers
on cart –

Scan before
Leave AG

Ipaq

LSF
Workstation

Containers
on cart –

Scan when
Arrive at 

LSF
Ipaq

Tracking the inventory – AG to LSF          
In a

nutshell

Truck

Presenter
Presentation Notes
DCPBefore objects leave Art GalleryScan objects/ containersUpload data file to serverHand count & record objects/ containersWhen objects arrive at warehouseDownload data file from serverScan objects/ containersSpdsht formula compares scans and indicates errorsHand count & record objects/ containers1. Open spdsht2. Scan containers with Ipaq3. Transfer file to workstation4. Upload file to server
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Containers

Objects
Ipaq spreadsheet scans

Presenter
Presentation Notes
DCP / CADRemember – used for truck manifest.  Point out some of the difficulties
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Move folder
on file server

Ipaq

LSF
workstation

Objects & containers 
placed in Locations

Ipaq used to scan location bar code, 
then scan objects/ containers bar codes 

Location file 
uploaded to server

Moved to new locations
Objects &
containers

051403.xls

example

Presenter
Presentation Notes
DCPLocation spdshts put in move folderProcess spdshts using program that combines daily spdshts into one spdshtReorganizes data, adds date and counterProcessed location spdshts put in archive folderName spdsht with day date  5-15-03Use LSF Ipaq with location spdshtMove objects/ containers to new locationScan location, scan objects & containers put in that locationUpload spdsht to move folder
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Scan locations then 
Objects & containers 

With Ipaq

Ipaq location spdshts 

Locations

Objects &
containers

Presenter
Presentation Notes
DCP
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LSF location folder
on file server

Program processes
bar code files into one file

Link location file & TMS
bar code table

LSF location report printed

Manually change
TMS locations

Linked
on bar code

fields

Crystal Reports

Presenter
Presentation Notes
DCPJoin processed location spreadsheet and TMS barcode tableLink is the bar code fieldsPrints LSF locations for objects & containersUse report to manually change TMS locationsobjects/ containers in TMS using the report as guideFormatted for someone to manually move the Electronic bar code upload not available during AG move
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Ipaq spreadsheet scansMerged

Presenter
Presentation Notes
DCP
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Manually 
Change
locations
In TMS

Presenter
Presentation Notes
DCP
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Presenter
Presentation Notes
DCP / CAD
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David Parsell
Information Technology Manager
Yale University Art Gallery
david.parsell@yale.edu
203-432-7914

Yale University

Presenter
Presentation Notes
DCPWhat bar code functions do we need to provide for the move?Discuss scanning objects/ containers at AG and again at LSF for audit trailDiscuss scanning locations and objects at LSFWe scan our purchases at grocery stores and Home DepotMuseum collections are the same as any other inventoryNeed to assign inventory#s to objects for inventory controlBar code labels - inventoried objectsLocation labels – shelving, new warehouseTrack objects – Art Gallery to warehouseLocation changes - scan object and location BCUpload location changes to DatabaseDatabase accessible to staff at all sites

mailto:david.parsell@yale.edu
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