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Use the chat window for questions.

As time permits, questions will be 
addressed at the end of the meeting. 
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tool using Alma Analytics
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Agenda

• Resource Description and Access (RDA) 
requirement

• Why existing Alma/Analytics fields don’t 
solve this problem

• Creating a unique title search tool

• QA the results and iterate on the formula

• NERS enhancement and idea exchange

• Q&A



Unique Access Points

• RDA requirement

• MARC 245 field must be searched to see if the title is unique, if 
it is not unique, it is qualified with a 1XX or 240 field.

• The first step in creating a unique access point is searching 
your title to determine if it is unique.

• The MARC 245 subfields used to determine title uniqueness 
are 245 $a, $n, $p.



Title search in Alma

• The Alma MARC 21 search index for the title field searches 38 
fields and over 100 subfields.

• Difficult to search titles with one or two words.
• Basic title search of the word “proceedings” returns 43,000 

titles in our database. Title = “proceedings” returns over 1,000



What does a unique title search need to do?

• Normalize the MARC 245 field and put all letters in lowercase

• Remove initial articles in all languages (A, An, The, etc.)

• Pack consecutive whitespace characters into one space

• Only return portion of the title field that determines 
uniqueness (245 $a, $n, $p)



Unique Title Search Tool



What results should be returned?

• Cataloger has a new book with the title of SIDA. They enter 
sida in the tool and get the following titles in the search results.

• SIDA

• Sida

• Le sida

• El SIDA

• SIDA!?

• Sídà
• Le SIDA
• El sida
• La SIDA
• Le SIDA
• Le S.I.D.A.

• Du sida



Search results page



Title fields in Analytics

• Problem with Title (Normalized) including 245 $b

• Title (Normalized) only returns two of the four titles shown 
below, but we need a tool that will return all four.



Challenges with the Data

• Title (Normalized) and Title (Filing) don’t meet our needs.

• Occasional extra spaces

• Initial Articles (in many languages)

• Accented Characters and Diacritics (in many styles)



Some Analytics functions we learned about

• TRIM(): Removes leading/trailing spaces

• REPLACE(): Replace one string with another

• LOWER(): Convert to lowercase

• RIGHT(): Return only the rightmost n characters of a string

• LENGTH(): Return the length of a string

• EVALUATE(): Run some non-Analytics Oracle SQL functions.



Using EVALUATE() for non-Analytics Functions

• TRANSLATE(): Replace specific character with another

• REGEXP_SUBSTR(): Returns a portion of a string, based on a 
regular expression

• REGEXP_REPLACE(): Returns a modified string, based on a 
regular expression



Our Solution

TRIM(BOTH ' ' FROM 
EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NU
LL)',REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(EVALUATE(
'TRANSLATE(%1,%2,%3)',EVALUATE('REGEXP_SUBSTR(%1,%2,1,1,NULL,1)',LOWER(RIGHT(
"Bibliographic Details"."Title (Complete)",LENGTH("Bibliographic Details"."Title 
(Complete)")-(LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',"Bibliographic 
Details"."Title (Complete)",'\s+',' 
'))-LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',"Bibliographic 
Details"."Title (Filing)",'\s+','  
'))))),'(.+?(\s:|\s/|\s=|.$)).*'),'áàâÄäǎăāãÅåąẫảạậặαβćĉčçḑĐđÉéèėêëěĕēẽęȯếềẻểẹệǵġğģ
ĥḥıíìîïĭīįịķḳℓĺļŁłḿṃńǹṅňñņðóòȯôöŏōõǫőốồøỏơọớờộởợÖŕřśšşṢṣŝẗťţṭúùûÜüŬŭūũůủưụứừữửựẘýỳÿẙźżžẓ
','aaaaaaaaaaaaaaaaaabccccdddeeeeeeeeeeeeeeeeeegggghhiiiiiiiiikklllllmmnnnnnnoooooooo
ooooooooooooooorrssssssttttuuuuuuuuuuuuuuuuuuwyyyyzzzz'),'æ','ae'),'ǣ','ae'),'Œ','oe
'),'œ','oe'),'þ','th'),'Þ','th'),'i︠a︡','ia'),'t︠s︡','ts'),'i︠u︡','iu'),'z︠h︡','zh'),'ʻ','
'),'ʼ',''),'ʾ',''),'︠',''),'︡',''),'︣',''),'[^[:space:][:alnum:]]',''),'\s+',' '))



One Step at a Time

1. Remove initial articles

2. Convert to lower case

3. Isolate subfields $a, $n, and $p

4. Normalize diacritics/accented Characters

5. Remove punctuation (and more diacritics)

6. Pack consecutive spaces

7. Trim leading/trailing spaces



Step 0: Start with “Title (Complete)”

• Title (Complete) is the best starting point.
– Contains $a, $n and $p, in order, with separators

• Title (Filing): subfields are in alpha order (a, b, c, n, p)

• Title (Normalized): subfields not separated with punctuation



Step 1: Remove initial articles
RIGHT("Bibliographic Details"."Title (Complete)",
LENGTH("Bibliographic Details"."Title 
(Complete)")-(LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,
NULL)',
"Bibliographic Details"."Title (Complete)",'\s+',' '))-
LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)’,
"Bibliographic Details"."Title (Filing)",'\s+',' '))))



Step 1a: Find the difference in length of
Title (Complete) vs. Title (Filing)

LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',
"Bibliographic Details"."Title (Complete)",'\s+',' '))-
LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',
"Bibliographic Details"."Title (Filing)",'\s+',’ ‘))



Step 1b: Subtract from length of Title (Complete)

LENGTH("Bibliographic Details"."Title 
(Complete)")-([Expression from Step 1a])



Step 1c: Take characters from right side of 
Title (Complete)

RIGHT("Bibliographic Details"."Title (Complete)",
[Expression from Step 1b])



Step 1: Remove initial articles (completed)

RIGHT("Bibliographic Details"."Title (Complete)",
LENGTH("Bibliographic Details"."Title 
(Complete)")-(LENGTH(EVALUATE('regexp_replace(%1,%2,%3,1,0,
NULL)',
"Bibliographic Details"."Title (Complete)",'\s+',' 
'))-LENGTH(EVALUATE('regexp_replace(%1,%2,%3,1,0,NULL)',
"Bibliographic Details"."Title (Filing)",'\s+',' '))))



Step 2: Convert to lower case

LOWER([Expression from Step 1])



Step 3: Isolate subfields $a, $n, $p
EVALUATE(REGEXP_SUBSTR(%1,%2,1,1,NULL,1)',[Express
ion from Step 2],'(.+?(\s:|\s/|\s=|.$)).*')



Step 4: Normalize diacritics/accented characters

REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(EVALUATE('TRANSLATE(%1,%2,%3)’,
[Expression from Step 3],
'áàâÄäǎăāãÅåąẫảạậặαβćĉčçḑĐđÉéèėêëěĕēẽęȯếềẻểẹệǵġğģĥḥıíìîïĭ
īįịķḳℓĺļŁłḿṃńǹṅňñņðóòȯôöŏōõǫőốồøỏơọớờộởợÖŕřśšşṢṣŝẗťţṭúùûÜüŬŭū
ũůủưụứừữửựẘýỳÿẙźżžẓ','aaaaaaaaaaaaaaaaaabccccdddeeeeeeeeeee
eeeeeeegggghhiiiiiiiiikklllllmmnnnnnnoooooooooooooooooooooo
orrssssssttttuuuuuuuuuuuuuuuuuuwyyyyzzzz'),'æ','ae'),'ǣ','
ae'),'Œ','oe'),'œ','oe'),'þ','th'),'Þ','th'),'i︠a︡','ia'),'t︠
s︡','ts'),'i︠u︡','iu'),'z︠h︡','zh'),'ʻ',''),'ʼ',''),'ʾ',''),'︠',
''),'︡',''),'︣','')



Step 4a: Translate “one-to-one” accented characters

EVALUATE('TRANSLATE(%1,%2,%3)',[Expression from Step 3],
'áàâÄäǎăāãÅåąẫảạậặαβćĉčçḑĐđÉéèėêëěĕēẽęȯếềẻểẹệǵġğģĥḥıíìîïĭ
īįịķḳℓĺļŁłḿṃńǹṅňñņðóòȯôöŏōõǫőốồøỏơọớờộởợÖŕřśšşṢṣŝẗťţṭúùûÜüŬŭū
ũůủưụứừữửựẘýỳÿẙźżžẓ','aaaaaaaaaaaaaaaaaabccccdddeeeeeeeeeee
eeeeeeegggghhiiiiiiiiikklllllmmnnnnnnoooooooooooooooooooooo
orrssssssttttuuuuuuuuuuuuuuuuuuwyyyyzzzz')



Step 4b: Replace combining diacritics and others

REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE([Expression from Step 4a] 
,'æ','ae'),'ǣ','ae'),'Œ','oe'),'œ','oe'),'þ
','th'),'Þ','th'),'i︠a︡','ia'),'t︠s︡','ts'),'i︠
u︡','iu'),'z︠h︡','zh'),'ʻ',''),'ʼ',''),'ʾ',''),
'︠',''),'︡',''),'︣','')



Step 4: Normalize diacritics/accented characters 
(completed)

REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(EVALUATE('TRANSLATE(%1,%2,%3)',
[Expression from Step 3],
'áàâÄäǎăāãÅåąẫảạậặαβćĉčçḑĐđÉéèėêëěĕēẽęȯếềẻểẹệǵġğģĥḥıíìîïĭ
īįịķḳℓĺļŁłḿṃńǹṅňñņðóòȯôöŏōõǫőốồøỏơọớờộởợÖŕřśšşṢṣŝẗťţṭúùûÜüŬŭū
ũůủưụứừữửựẘýỳÿẙźżžẓ','aaaaaaaaaaaaaaaaaabccccdddeeeeeeeeeee
eeeeeeegggghhiiiiiiiiikklllllmmnnnnnnoooooooooooooooooooooo
orrssssssttttuuuuuuuuuuuuuuuuuuwyyyyzzzz'),'æ','ae'),'ǣ','
ae'),'Œ','oe'),'œ','oe'),'þ','th'),'Þ','th'),'i︠a︡','ia'),'t︠
s︡','ts'),'i︠u︡','iu'),'z︠h︡','zh'),'ʻ',''),'ʼ',''),'ʾ',''),'︠',
''),'︡',''),'︣','')



Our progress so far (thru Step 4)…



Step 5: Remove punctuation (and more diacritics)
EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',
[Expression from Step 4],'[^[:space:][:alnum:]]','')



Step 6: Pack consecutive spaces

EVALUATE(REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',
[Expression from Step 5],'\s+',' ')



Step 7: Trim leading/trailing spaces

TRIM(BOTH ' ' FROM [Expression from Step 8])



Our Complete Solution

TRIM(BOTH ' ' FROM 
EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',EVALUATE('REGEXP_REPLACE(%1,%2,%3,1
,0,NULL)',REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(
REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(EVALUATE(
'TRANSLATE(%1,%2,%3)',EVALUATE('REGEXP_SUBSTR(%1,%2,1,1,NULL,1)',LOWER(RIGHT(
"Bibliographic Details"."Title (Complete)",LENGTH("Bibliographic Details"."Title 
(Complete)")-(LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',"Bibliographic 
Details"."Title (Complete)",'\s+',' 
'))-LENGTH(EVALUATE('REGEXP_REPLACE(%1,%2,%3,1,0,NULL)',"Bibliographic 
Details"."Title (Filing)",'\s+',' 
'))))),'(.+?(\s:|\s/|\s=|.$)).*'),'áàâÄäǎăāãÅåąẫảạậặαβćĉčçḑĐđÉéèėêëěĕēẽęȯếềẻểẹệ
ǵġğģĥḥıíìîïĭīįịķḳℓĺļŁłḿṃńǹṅňñņðóòȯôöŏōõǫőốồøỏơọớờộởợÖŕřśšşṢṣŝẗťţṭúùûÜüŬŭūũůủưụứừữử
ựẘýỳÿẙźżžẓ','aaaaaaaaaaaaaaaaaabccccdddeeeeeeeeeeeeeeeeeegggghhiiiiiiiiikklllllm
mnnnnnnooooooooooooooooooooooorrssssssttttuuuuuuuuuuuuuuuuuuwyyyyzzzz'),'æ','ae'
),'ǣ','ae'),'Œ','oe'),'œ','oe'),'þ','th'),'Þ','th'),'i︠a︡','ia'),'t︠s︡','ts'),'i︠u︡
','iu'),'z︠h︡','zh'),'ʻ',''),'ʼ',''),'ʾ',''),'︠',''),'︡',''),'︣',''),'[^[:space:][:al
num:]]',''),'\s+',' '))



Institution’s Folder



Wrap up

• Existing functionality did not meet our needs

• Our formula works, but is slow (~5 minutes)

• IdeaExchange/NERS request
– https://bit.ly/3cyDiOS

https://bit.ly/3cyDiOS


Resources

• Harvard University Library Technology Services Wiki
– https://bit.ly/3TvZVUW

• ExLibris Developer Network: Tech Blog
– https://bit.ly/3AXZtr7

• Oracle Database SQL Reference: SQL Functions
– https://bit.ly/3PYYRpp

https://bit.ly/3TvZVUW
https://bit.ly/3AXZtr7
https://bit.ly/3PYYRpp


Any questions???

Alvin Stockdale, MLIS
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