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Abstract:
On the context of large availability of open data, it is important to provide interactive solutions where a data transformation workflow can be easily

deployed and developed. In this paper we will present the Metamorfose tool, a framework for data transformation built on large-scale data processing

engine called Apache Spark1. Through a graphical user interface is possible to define an interactive data transformation workflow where the user can

loading data, defining mappings, performing transformations, exploring and persisting the results. A mapping definition can be integrated with data

transformation functions implemented in Java or Javascript, providing a flexible way to define complex transformations. It is possible to execute SQL

queries to filter, aggregate and join the datasets before or after every data transformation. The results can be persisted as CSV file or relational table.

Metamorfose:
Through the graphical user interface it is possible to load data source for

transformation, execute data queries through Spark SQL (Apache Spark

module) and specify mappings2 between source and target schema.

Each data source is loaded as a Spark dataset. To transform the data,

map functions are executed on the source dataset according to the user-

defined mappings. In Figure 1 we can see Metamorfose4,5 architecture.

Experiments:
We have performed experiments using Brazilian enrollment data of the

year 2013 provided by INEP3. Metamorfose was used to map and

transform CSV data to a predefined PostgreSQL database. It were

defined 82 mapping fields between CSV file and target relational

schema. One-to-one, many-to-one mappings and Javascript UDFs were

used to transform around 55 million records. Metamorfose was run on a

machine with Intel Core i7 2.5GHz processor, 16GB RAM, Windows 10

Home and Postgres 10. The Table 1 shows the number of records and

execution time.

Transformation Example:
Figure 2 (a) shows an example of transformation over a table with

person data. ID field is mapped to the COD field in the target schema.

NAME and LASTNAME fields are mapped to the NAME field. SEX field

data are transformed from ‘F’ and ‘M’ to numerical values 1 and 2,

respectively. ADDRESS and PHONE fields only exist in the target

schema and they will receive an empty string and null value,

respectively. Figure 2 (b) shows the mappings provided by the user.

Data Transformation with Metamorfose:
The example above can be executed with Metamorfose through three

steps: loading data, mapping fields and executing transformations. The

Figures 3, 4 and 5 show these three steps.
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Figure 3. Main screen.

1 – Loading dataset.

2 – Querying dataset.

3 – Visualizing dataset.

4 – Adding mappings to

dataset.

Figure 4. Mapping screen.

1 – Field mappings.

2 – Type of transformation and UDF.

3 – JavaScript UDF.

4 – Applying mappings to dataset.

Figure 5. Transformed

dataset.

1 – Executing queries.

2 – Persisting dataset.

3 – Using it in another

data transformation. 
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Figure 2(a). Source and target entities.

Figure 2(b). List of mappings.

Figure 1. Metamorfose Architecture.

Table 1. Number of records and execution time.

2


