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Data is one of the most important assets of a bank. This asset becomes hard to handle
if the bank is operating on a global scale and is itself a result of a series of mergers and
acquisitions. Consequently, there are many flows of data throughout the company, supporting
various needs such as bank operations, regulatory reporting or risk assessment. These data
flows were usually built in several iterations over the years and mostly by not touching the
existing parts but by further extending them.

The organic growth of data flows and the data transformations they contain led to a complex
data processing infrastructure, which can be considered as a directed and attributed graph.
Data consumers typically take data from a peripheral node of such a graph, where data has
been modified and or filtered and aggregated in a way that its original source (the so called
golden source) cannot be determined anymore.

The purpose of this assignment is to elaborate new ways of data lineage to overcome this situ-
ation and enable data consumers to backirack the data they requested to its golden source(s).
The setting consists of a set of data flows, represented through a graph, which is available as a
triple set in the RDF (Resource Description Framework) format. The main edges of this graph
are called mappings as they represent an atomic part of a data flow from one to many source
data entities to a target data entity; including all the data transformations and operations in
between.

As multiple sources and targets can be linked together each mapping poses a potential n-m
relationship. Following such paths from last targets to first sources (data lineage) results in
having to follow an exponentially growing number of paths. This project aims at using the logic
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in the mappings, i.e. the data transformation descriptions, to restrict path traversals. Therefore,
the mapping’s logic is described using a context free grammar. Now the system to be built is
capable of distributing a query across the grammar rules. Thus all internals of a mapping can
be queried once the parse tree has been established.

This approach can eliminate paths to be traversed in the data flow graph as the query can filter
out mappings that do not meet a certain criterion, e.g., only paths shall be inspected where
particular value ranges are included, such as high-volume orders or particular data formats,
such as encrypted customer master data.

Imagine the situation where the bank needs to find the local branches that sold a special
financial product to their customers. Considering as a given that there exists a system T that
fetches various information from many systems and also the aggregated value of the product
in question sold worldwide, the task is to find out the source systems that hold the unmodified
information. The obvious solution is to start from system T' and trace the paths back to the
systems that hold the desired information. This includes following potentially unnecessary
paths that do not lead to the desired information — potentially the number of paths to follow
grows exponentially. A way to ignore some paths is to query the information transforming
mappings if the next source back in the chain of mappings does actually provide the desired
information (or aggregate). If this is not the case, this source and the attached sub-graph can
be ignored. '

Goals

The expected results of the bachelor thesis include as a minimum:

* Problem statement including data lineage use case description

Elaboration of sample data lineage queries with the existing grammar against the data
flow graph

Analysis and description of the resulting parse trees

Definition of graph traversal patterns based on the sample data lineage qlieries as well
as their parse trees

* Explanation of the limitations with special regard to potential extensions of the given
grammar

Further results could comprise of:

« Specification of the query engine

« Implementation of a prototype on top of the existing Credit Suisse infrastructure
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