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2.1 Data Source

Potter’s Wheel accepts input data as a single, pre-merged

stream, that can come from an ODBC source or any ASCII

file descriptor (or pipe). The ODBC source can be used to

query data from DBMSs, or even from distributed sources

via middleware. In practice, schematic differences between

sources will restrict the tightness of the integration via a

query (even Figure 1 shows poor mapping in the Source and

Destination columns). Potter’s Wheel will flag areas of poor

integration as errors, and the user can transform the data,

moving values across columns to unify the data format.

When reading from ASCII files, each record is viewed

as a single wide column. The user can identify col-

umn delimiters graphically and split the record into con-

stituent columns. Such parsing is more complex and time-

consuming on poorly structured data (such as from web

pages). Potter’s Wheel helps this process through a Split

transform that can be specified by example (Section 4). Col-

umn types and delimiters can also be specified in a metadata

file. Once a dataset has been parsed, the transformation can

be stored as a macro for easy application on similar datasets.

2.2 Interface used for Displaying Data

Data read from the input is displayed on a Scalable Spread-

sheet interface [21] that allows users to interactively re-sort

on any column, and scroll in a representative sample of the

data, even over large datasets. When the user starts Potter’s

Wheel on a dataset, the spreadsheet interface appears imme-

diately, without waiting until the input has been completely

read. This is important when transforming large datasets or

never-ending data streams.

The interface supports this behavior using an Online Re-

orderer [23] that continually fetches tuples from the source

and divides them into buckets based on a (dynamically com-

puted) histogram on the sort column, spooling them to disk if

needed. When the user scrolls to a new region, the reorderer

picks a sample of tuples from the bucket corresponding to the

scrollbar position and displays them on screen. Thus users

can explore large amounts of data along any dimension. Ex-

ploration helps users spot simple discrepancies by observing

the structure of data as values in the sort-column change.

2.3 Transformation Engine

Transforms specified by the user need to be applied in two

scenarios. First, they need to be applied when records are

rendered on the screen. With the spreadsheet user interface

this is done when the user scrolls or jumps to a new scrollbar

position. Since the number of rows that can be displayed on

screen at a time is small, users perceive transformations as

being instantaneous (this clearly depends on the nature of the

transforms; we return to this issue in Section 4.2). Second,

transforms need to be applied to records used for discrepancy

detection because, as argued earlier, we want to check for

discrepancies on transformed versions of data.

2.4 Automatic Discrepancy Detector

While the user is specifying transforms and exploring the

data, the discrepancy detector runs in the background, apply-

ing appropriate algorithms to find errors in the data. Hence
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Figure 2: Potter’s Wheel Architecture

tuples fetched from the source are transformed and sent to

the discrepancy detector, in addition to being sent to the

Online Reorderer. The discrepancy detector first parses

values in each field into sub-components according to the

structure inferred for the column. The structure of a col-

umn is a sequence of user-defined domains, and is inferred

as soon as it is formed (i.e., either when the input stream

is started or when a new column is formed by a trans-

form), as we describe in Section 3.2. Then suitable algo-

rthims are applied for each sub-component, depending on

its domain. For example, if the structure of a column is

<number><word><time> and a value is 19 January

06:45, the discrepancy detector finds 19, January, and 06:45

as sub-components belonging to the<number>,<word>,
and <time> domains, and applies the detection algorithms

specified for those domains.

2.5 Compiling a Sequence of Transforms

After the user is satisfied with the sequence of transforms,

Potter’s Wheel can compile it into a transformation, and ex-

port it as either a C or Perl program, or a Potter’s Wheel

macro – the latter can be invoked on other datasets to reap-

ply the transformation without respecifying each transform.

In future we want to support compilation into declarative lan-

guages like SQL or XSLT, so that a database system could

perform further optimizations.

3 Extensible Discrepancy Detection

Potter’s Wheel allows users to define arbitrary domains,

along with corresponding discrepancy detection algorithms.

We describe the API for specifying domains in Section 3.1.

Based on these domains, the system automatically infers ap-

propriate structures for values in each column (Section 3.2).

Some of the domains in this structure are then parameterized

for the specific column values, as discussed in Section 3.3.

Once this detailed structure is inferred, the system parses val-

ues and sends individual components to suitable discrepancy

detection algorithms (Section 2.4).

3.1 Domains in Potter’s Wheel

Domains in Potter’s Wheel are defined through the interface

shown in Figure 3. The only function required to be im-

plemented is an inclusion function match to identify values

in the domain. The optional cardinality function is helpful

in structure extraction as we describe in Section 3.2. up-
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