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Curtin University

= Over 56,000 students (36,000 EFTSL); 25% of students are international

| Oth largest university in Australia (2017) & 9th largest for overseas students (2017)

Almost 4,000 equivalent full-time staff; one of the largest single-site employers in WA
= Destination of choice for WA university applicants with 53% domestic market share

= Major campuses in Perth, Kalgoorlie, Singapore, Malaysia, Mauritius and Dubai




Introduction
= |n 2017, a self selected group of staff interested in data formed a working group.
=  Aim - to use data analytics and visualisation to have a measurable impact on library operations and planning.
= Aot of data available for the physical collection via Alma Analytics.

»  For further reading IATUL paper presented and available here


https://docs.lib.purdue.edu/iatul/2019/value/2/

Why use R/Shiny

= Functionality of Alma Analytics limited in terms of analysis and visualisation when compared to software such as R/RShiny (free/GNU)
e R - programming language
e  RStudio — development environment for R
e  RShiny — interactive visualisations for R

e RMarkdown and Slidy Presentation
»  There is also Tableau (proprietary / mainly visualisation)
= Interactive Visualisation tools useful as user determines analysis parameters used.

= Visualisation can allow for quick, intuitive insights and understanding of situations.



Analytics to R

Create Analvtics Report - Fulfillment Subiect Area Create Analvtics Report - Phvsical Items Subiect Area

——— -

Export Analvtics Report to .csv

¥

Import .csv into R

¥

Clean and process data in R

J/ T

Create Reports/Visualisations in R Export to back Analvtics usina reaex. up to 5000 items

Figure |. Basic Workflow Alma Analytics to R (and back again)



Early Success

= Existing physical collection de-selection task - multi-copy, zero use.

= Casual staff had been working from printouts of the whole collection, applying moderately complicated logic to make deselection decisions. Logic
included low use in recent years, last copy available on shelf etc
» The task was
e highly manual & paper based

¢ lots of errors & seemingly endless

» Imported Alma Analytics fulfillment and physical item data into R
e ran logic over entire collection
e printed targeted pick lists - | 5k items rather than 500k items
e exported deselected items back to Analytics for printing official reports purposes

e very few errors and finished in 5 months



Impacts of Deselection Visualisation
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Figure 2. Comparing items on shelves before and after the acceleration of the multi copy, zero use weeding deselection project (Using Alma, R and ggplot).



Other Early Success

Relative Size and Use of Main Collection-Levels 4/5/6-by Call No. (min 1000 items)
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Figure 3. Relative size and use of Curtin Library’s Physical Collection, Bentley Campus by Call or Dewey No. (min 1000 items, using Alma, R and treemap).



Refurbishment Modelling

= pressure on shelving space - reduction of physical collection footprint by one third

moving to large compactus

initial thoughts
e large collection, relatively low use except for small number of high use holdings,

o therefore use closed access compactus with small open access collection

what would staff effort look like, moving items between closed and open collections!?

what could data analysis tell us?



The model

= Created Alma Analytics reports on collection use

= An interactive model using RShiny was created based on most recent semester’s loans/holds/returns data - as if there was a large low use closed access

compactus with small high use open access shelving
= several adjustable modelling parameters

= e.g. previous loan history
e steady bias to recent loans over those from many years ago
e only consider loan activity from last two semesters only

e flat, no bias across between loans recent or old



Refurb Visualisation
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Figure 4. Collection modelling for Robertson Library refurbishment planning (Alma, RShiny).



Refurb modelling Conclusions

= what appears to be a low use collection still requires a lot of staff effort

» Conclusion — consider a larger open access collection, compactus or otherwise



Trove API

= Trove is a searchable discovery layer administered by the National Library of Australia and aggregates holdings across all Australian libraries

= Trove API (Application Programming Interface)
e publicly available

e Returns data in JSON or XML format — quite different to table/spreadsheet style data



JSON and XML formats

= Good packages in R to work with both, extracting data into regular table type format.
e rjson
e jsonlite
o xml2

= Trove API JSON not ideally formed, inconsistent structure between single/multiple instances between holdings — adds to complexity and affects speed.

= Trove API XML easier to work with, simpler code and fast (Drew’s opinion!)



Loading Data From Trove

PHASE 1 HARVEST Invoke Trove via API Retrieve Raw Data Store Raw Data JSON File Store
—_—

PHASE 2 ANALYSIS JSON File Store Examine Data «——— Select Sub-Structure SQL Database

PHASE 3 EXTRACTION JSON File Store Extract Data SQL Database Create Data View Data View

b —

PHASE 4 TUNING Data View Test View Create Table Index SQL Database

Figure 5. Complex workflow Alma Analytics and Trove API



Alma/Trove API #1

Curtin Holdings in common with other libraries

" |dea is to aid de-selection process.

= Parameters
e University Library/Otherwise
e WA Librarylinterstate Library
e Not borrowed at Curtin since the year...

e Maximum number of common institutions displayed
= Of the 300,000 holdings included 90% were held by at least one other library

= Much data cleaning needed to identify common holdings due to inconsistencies across library’s catalogs. Trove does well!



Alma/Trove API #1 Visualisation

Trove Holdings Shared with Curtin incl Curtin copy Last Loan details @ Ist Nov 2018

Not borrowed since

WA or Interstate University or Other Max No of Inst - -
WA University 25
Interstate Other

® Both ¢ Both

MNumber of Other Libraries with Shared Holdings
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20000 -
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Figure 6. Robertson Library, Curtin’s Bentley Campus, holdings in common with other Australian Libraries — Totals (Alma, Trove APl and RShiny).



Worked Example - Treemaps

 |nitial static treemap shown earlier
= Can be turned into interactive Shiny Presentation

= First create reports in Alma Analytics - Fulfillment and Physical Items

Home | Catalog | Favorites ~ | Dashboards » | | New ~ | BB Open ~ | Signed In

Criteria Results Prompts = Advanced M
4 subjectAreas QO 34~ @ @ [57/33

B Recall Date “ | . selected Columns

B recall Time

B User ID Encryption Double click an column names in the Subject Areas pane to add them to the analysis. Once added, drag-and-drop columns to reorder them. Edit a column's properties, formula and filters, apply sorting, or

- Associated Course Code clicking or hovering over the button next to its name.

B Associated Course Name i ) ) i
B-1s Booking Loan - Physical Ttem Details  Item Locaticn at time of loan - Loan Details Loan Date

{33 Loan Policy "B Barcode 3 ‘B  Location Name i ' ItemloanId I B Loan Year i,
(3 Loan Circulation Desk
(23 Return Circulation Desk

(3 Loan Date
B Loan Date
B Loan Month Key _ Filters
Q" Loan Mant
B-i - Add filters to the analysis criteria by clicking on Filter option for the specific column in the Selected Columns pane, or by clicking on the filter button in the Filter pane header. Add a saved filter by clicking ol
i after selecting its name in the catalog pane.
B Loan Fiscal Month Key
E-- Loan Fiscal Year ' ? Location Name is equal to / is in Robertson Level 2 High Demand; Robertson Level 4; Robertson Level 4 Asian Languages Collection; Robertson Level 4 Audiovisual Collection; Robertson
B Loan Full Month 4 Level 4 Booklets; Robertson Level 4 Folio (Large) Books; Robertson Level 4 Folio (Large) Books 3; Robertson Level 4 Quarto (Large) Books; Robertson Level 5; Robertson Level 5 Quarto (Large)
B Loan Quarter Books; Robertson Level 2 Enquiries Desk; Robertson Level 5 Teaching Resources; Robertson Level 5 Teaching Resources Audiovisual; Robertson Level 5 Teaching Resources Booklets; Robertson

Level 5 Teaching Resources Folio (Large) Books; Robertson Level 6; Robertson Level 6 Quarto (Large) Books

- Loan Date Filter ;
E AND ? Loan Year is equal to / is in 2016; 2017; 2018; 2019

B Loan Time
?Qa Loan Date -

Figure 7. Alma Analytics Fulfillment report for treemap loan data.

= Export from Analytics into R



Worked Example - Treemaps2

m» Clean Data

> Treemap_physicalitems [str_length(Treemap_physicalitems$callnumber)==0,]
Barcode "Permanent Call Number”™ CallNumber

DCO2947555 Map
DCO3133825 Map
DCO3133874 Map
DCO3134480 TIM
DC03142654 unknown
DC03142666 Unknown
DC03142678 unknown
DCO0314268X Unknown
DCO03142691 unknown
DC03147248 Map

= Treemap_physicalitems[str_length(Treemap_physicalitems$callnumber)==1,]
Barcode "Permanent Call Number”™ CallNumber

DCO8128260 Level
DCO8128300 Level
DCOB128316 Level
DCOB128365 Level
DCO8128366 Level
DCO8128383 Level
DC0O8128384 Level
DCOBL2ZE385 Level
DCO8128386 Level
DCOB154878 Level

Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk
Enquiries Desk

[ S S S N L N S
Pud P Pl Pod P P Pt P P P

= Treemap_physicalitems[str_length(Treemap_physicalitems$callnumber)==2,]

Barcode "Permanent €all Number® CallNumber
pCO0537712 36 Com 36
DCO0604443 57 FAL 7
DCO0O715912 54 CaAH 54
DCO0O73310x 54 DET 54
DCO0733135 54 DIA 54
DCO0733172 54 EAS 54
DCO07 50922 51 SEQ 51
DCO0O7 58599 51 PET 51
DCOO762046 53 GRE 33
DCO0762363 53 GRE 53

Figure 8. Data cleaning in R.

= Create RShiny Visualisation, which manipulates data based on user input



Treemap Visualisation

Treemap for Number of ltems versus Loans At Selected Dewey Ranges

Parameters Robertson Main Collection - Number of kems/Loans for Selected Dewey Range
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Figure 9. Treemap Visualisation of Dewey Numbers Categories (Alma and RShiny)
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Conclusion

" The group did have impact through the tools used, and analysis/visualisations created
= Expanded professional networks

= With the passing of each day, the group saw more and more need for data related skills and more and more opportunities to use data



Trove APl #2 - Japanese Gardens

" |dea is to show all Australian library holdings for a particular subject as a network, showing each library’s holdings for a subject in context with each
others.

» “Gardens, Japanese” chosen as subject

= Used the Trove API, and RShiny with igraph/visNetwork packages

» Nodes represent libraries. Hover to identify library and total holdings. Relative size of node also represents number of holdings.

= Interestingly Trove API library information doesn’t always include library name (including Curtin!)

= Edges represent common holdings. Hover to give total common holdings. Relative size of edge also represents number of common holdings.
= Also select minimum number of holdings for a library to be displayed.

= Circular arrangement works best.

m Key Lesson Here - Keep libraries up to date



Trove API #2 - Visualisation
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Figure 10. Shared Library Holdings in Trove — Subject : Gardens, Japanese, Minimum common holdings : 22 (Alma, Trove APl and RShiny).



