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ABSTRACT
HERD is a semi-algorithmic method for creating hierarchical ER diagrams
from bottom up. The method is based on packaging operations that are
applied in several steps on a given flat ER diagram. The result is a hierarchy
of simple and interrelated diagrams (namely ER structures) with external
relationships to other such diagrams. This chapter describes the application
of HERD method using an example from a hospital domain, and an
experiment in which we compare the comprehension of HERD diagrams
with flat ER diagrams.

INTRODUCTION
An ER diagram (ERD) models the data structure of some reality in terms

of entities, relationships, and attributes. In case of a large-scale application, the
ER diagram may become very big, and it may be very difficult to understand and
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to manage it, especially by users or managers (Teory, Wei, Bolton, & Koenig,
1989; Campbell, Halpin, & Proper, 1996). A mechanism is needed to improve
ERD comprehensibility and to simplify their maintainability, in particular if we
want to effectively apply the ER model on large databases. Indeed, the common
ER model includes some abstraction mechanisms that support comprehensibility,
mainly generalization (sub-typing of entity-types) and aggregation (whole-part
relationships). However, these abstraction mechanisms alone do not solve the
problem of too much detail in too small a space (Moody, 1996).

A possible approach to handle the problem is to create hierarchical ER
diagrams. Layering of diagrams has been a key tool of abstraction, thus removing
complexity of large schemas generated by enterprise modeling. For example,
layered diagrams are common in “traditional” system analysis, where functional
decomposition is carried out with data flow diagrams (DeMarco, 1978). Hierar-
chical structuring is also common in novel software engineering methods. For
example, UML class diagrams include the package construct, but only as an
organizational tool (like a folder in file management), and not as a first-class
construct.

Various abstraction methods have been introduced in the ER literature. See,
for example, methods proposed by Teory et al. (1989), Jaeschke, Oberweis, and
Stucky (1993), Gandhi, Robertson, and Gucht (1994), Campbell, Halpin, and
Proper (1996), and Moody (1996, 1999). A brief review of some of the
abstraction methods is provided in Danoch, Shoval, and Balaban (2001).
Consequently, they proposed HERD, a new semi-algorithmic method for creat-
ing hierarchical ERDs from bottom-up, namely from a given “flat” ERD.

The HERD method utilizes well-known packaging (grouping) operations
that were proposed in some of the earlier studies. The packaging operations are
applied in steps, thus creating a hierarchy of simple and interrelated diagrams.
To enable this, the common ER model is enriched by introducing new constructs:
structure and composite relationship. A structure is a (partial) ER diagram
that consists of entities and relationships; it may also contain other structures
(hence, it is similar to package in UML), and is related to other structures by
external relationships. An external relationship is a relationship of an entity within
a structure with other entities that belong to another structure. A composite
relationship is a relationship between structures or between entities and
structures. In other words, it is an aggregation of one or more specific
relationships among entities that do not belong to the same structure.

The packaging operations are applied in four steps. In the first step, they are
applied on the flat (bottom-level) ERD, creating leaf-level structures and
external relationships. In the second step, the packaging operations are applied
recursively on the bottom-level ERD as well as on the already created structures,
thus creating higher-level structures (with external relationships to other entities)
and composite relationships (within subordinate structures and entities). In the
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