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Data Cleaning with OpenRefine   

Data quality issues (from left to right):
1. Special characters in column name;
2. Leading whitespaces in column host_name
3. Spelling variations and typos in column 

neighbourhood, e.g., “OHARE” and “O?Hare” 
4. Non-standard date format in column last_review

Table 1. Chicago Airbnb Dataset

Example OpenRefine recipe with four steps 3



What do we mean it mean by “Reusing a Data Cleaning Workflow”?  

First attempt at a definition: 

Let R be the recipe for the data cleaning workflow W 
that was used on dataset D. 
We say that recipe R (= RD,W) is being reused 
whenever we apply it on a different dataset E.  

Executing a data cleaning workflow on D yields D’ 
and an operation history (“recipe”) R : 

D’  = R (D)

R  can be reused later! (hopefully ..) 4

Simple! What could possibly go wrong? 
A lot, as it turns out … ;-) 



Reusing Data Cleaning Workflows is Desirable but Challenging
Recipe reuse: Applying the old recipe R (recorded for D) on a new dataset E:

E’ = R(E)

When does this work/not work? For example: 

● R might not be safe for E, e.g., 
○ if D has numeric type in column C, but E has string type in column C ⇒ applying 

arithmetic operations on C is OK in D but a type error in E.
● R might be “useless” (not meaningful) on E, e.g.,

○ if the schema of E is disjoint (or very different) from D
○ Even if schema(E)=schema(D), there might be further problems: 

■ If the semantics of data in E is different from one in D. E.g, apply the recipe that is 
used to clean menu dataset on biological dataset. 

■ if the purpose for cleaning D is different from the purpose for cleaning E
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A Simple Conceptual Model for Recipe Reuse
Recipe Creation:

1. A researcher or data curator has a data analysis 
purpose P in mind.

2. The purpose P can be identified by one or more 
questions/queries Q on the given dataset D.

3. Data cleaning objectives O are determined by the 
analysis purpose P (and the associated 
questions/queries Q).

4. The objectives drive the design of the data cleaning 
workflow W.

5. Executing W yields a recipe R (if provenance is 
captured).   

Recipe Reuse (later – not shown on the left): 

6. Ensure R is (type) safe and (semantically) 
meaningful before applying it on new data E.

7. Sometimes R can be reused “as is” on E (rarely). 
Usually: decompose R into smaller modules and 
adapt (e.g., to schema changes). 6



Reusability of Recipes (second attempt)

We say that  R (=RD,W) is directly reusable for a new dataset E, 

- If schema(E) = schema(D) and purpose(E) = purpose(D).

Otherwise, we say that R is possibly reusable with modifications, i.e. if there 
are schema changes and/or changes in the purpose of E relative to the given D. 

Research Question: 

● How to modify R to R’ to make it more reusable?

7



Improving the Reusability of Data Cleaning Workflows 
… by exploiting the modular structure of recipes 
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Linear Operation History
Li, L., Parulian, N., & Ludäscher, B. (2021). Automatic Module Detection in Data Cleaning Workflows: Enabling 
Transparency and Recipe Reuse. 16th Intl. Digital Curation Conference (IDCC), 2021. https://doi.org/10.2218/ijdc.v16i1.771.
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Improving the Reusability of Data Cleaning Workflows 

Example:

Consider two separate operations: 

● o1: US_date → ISO_date   
● o2: EU_date → ISO_date 

.. for mapping date formats (MM/DD/YYYY and DD.MM.YYYY) to the standard format (YYYY-MM-DD)

Combining o1 and o2  into a single operation .. 

● o3: (US_date U EU_date) → ISO_date

yields a more reusable operation o3  since it can handle a larger set of inputs than o1 and o2  individually.
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… by generalizing data cleaning operations



Summary
1. Reusing Data Cleaning workflows/recipes is desirable but challenging.

a. e.g. before reusing R recipe on new dataset E, we need to make sure that it is safe and 
meaningful to do so

2. We have developed research prototypes (companion tools) for OpenRefine 
to capture recipes and analyze and enrich their provenance information...
a. e.g. to decompose R it into smaller modules (subworkflows) that can be customized and 

reused in other recipes for new datasets.
b. generalizing operations by extending their domain is another way some operations can be 

made more reusable (future work)
3. We’d like to hear from you! 

a. Quick survey to share your data cleaning experiences, desiderata, etc.
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Thank You …  and an Invitation! 
Please share your data cleaning experiences, use cases, desiderata etc. 

Quick Survey:
bit.ly/data-cleaning-survey 

We are always looking for new real-word use cases and potential collaborators!
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https://bit.ly/data-cleaning-survey

