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A Classification of Partitioning Rules for Information System Design 

JMende 
Department of Accounting, University of the Witwatersrand, PO Box 1176, Johannesburg, 2000 

Abstract 

In designing a computer-based information system one can partition the transformation process in many 
alternative ways. To find the optimal partition, a designer needs explicit rules which predict the most 
successful grouping off unctions to form modules. Three criteria for success and four types of grouping are 
distinguishable. This suggests a three-by-four classification scheme. When published rules are classified 
according to this scheme, it emerges that: 
- many categories are empty, or near-empty, and therefore constitute research problem areas 
- apparent contradictions between rules can be resolved by explicitly stating the success criteria addressed 
- rules which have been proposed/or use in physical design can also be applied in logical design. 
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Need for Partitioning Rules 

The typical computer-based information system 
today is required to carry out a complex 
transformation of data into information. This 
transformation usually involves so many different 
data items and processing operations that it cannot 
easily be programmed as a whole. It first has to be 
divided into a set of smaller, more manageable 
segments [l]. However, a large system can be 
partitioned in very many alternative ways; so finding 
the best partition is no trivial problem. Therefore the 
designer needs formal partitioning rules to assist 
him. Many such rules have been published since 
1962: for instance.flexibility [2], information hiding 
[12], cohesiveness [16],packaging [18], concurrency 
[4] and subsystems [3]. However it is doubtful 
whether all the needed rules have been established to 
date [13]. Many more may still be discoverable. To 
aid the search, this article proposes a classification 
scheme, categorises existing segmentation rules, and 
identifies gaps that should be filled by further 
research. 

Structure of the Needed Rules 

What form of rule docs a system designer need as an 
aid in making successful partitioning decisions? 
Several alternative answers may eventually be found; 
however at present only one is offered. Rules should 
take the form "A> B ifC", where A and B represent 
alternative groupings of functions, > indicates 
preference with respect to some success criterion, and 
C represents the type of situation in which the rule 
applies. This answer emerges from the train of 
reasoning set out in the following four paragraphs. 
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With a few exceptions such as prototyping and 
object-oriented development, most system 
development methodologies today are functionally 
oriented. They are based upon the notion that an 
information system's major building blocks are 
functions - i.e. processing components whose 
purpose can be stated in a simple sentence and which 
can be coded as a block of instructions with only one 
entry and one exit. A majority of the functional 
methodologies call for two distinct design phases -
logical (i.e. conceptual) and physical (i.e. technical). 
In many of these methodologies one of the main 
logical design tasks is to divide the transformation 
into processing modules, for example by drawing 
data flow diagrams. During the past eight years the 
author has observed that different student designers 
tend to partition the same transformation in different 
ways. Their modules differ substantially (cf [14]); 
not merely by one or two instructions, but by entire 
functions. This means that modules represent the 
outcomes of alternative decisions regarding the 
grouping of functions. For example, one designer 
might construct a module which includes functions 
A-B-C-D whereas another might include functions B
C-D-E. The existence of such alternatives indicates 
that the designer should optimise the grouping of 
functions into logical segments (cf [5]). 

Those methodologies that include partitioning in 
the logical design phase typically call for further 
partitioning in the physical design phase. In physical 
design, logical modules are packaged to form load 
units such as programs, overlays, subroutines, etc. 
These physical segments can be constructed in many 
alternative ways, and so the designer is obliged to 
search for the best grouping of functions into 
physical segments [ 10]. This establishes a basic 
premise: the partitioning decision seeks optimal 
groupings of a system's functions. 



Next, it is shown that partitioning rules should 
express ranking relationships between alternative 
groupings. If a design decision ignores the inherent 
characteristics of an information system's 
components, the system will not work as well as it 
might. Therefore design decisions ought to be based 
on laws - statements about the attributes of system 
components [8]. The Philosophy of Science suggests 
that useful laws express relationships between the 
attributes [17]. According to the basic premise, the 
components involved in the partitioning decision are 
functions, and their attributes are grouping and 
success. Ideally, the relationship between those 
attributes would be expressed as an equation with a 
numerical measure of success on the left and a 
formula involving grouping variables on the right. 
However, concept formation in the systems field has 
not yet reached the necessary level of precision. So 
the designer has to be content with the next-best, 
namely a ranking relationship of the form A > B 
(15]. 

Finally, Precedents from the natural sciences, the 
social sciences and Artificial Intelligence suggest that 
any rule is usually restricted in the scope of its 
applicability [6, 7, 8, 18]. So one would expect that 
a partitioning rule will also be restricted in scope. 
This implies that it should mention some condition, 
C, which characterises the situation in which it 
applies. Therefore we get the normal form of a 
segmentation rule: 

A> B ifC. 

Classes of Rules 

It will now be shown that the normal form involves 
three distinct dimensions of variability: rules can aim 
at different kinds of success, involve different kinds 
of groupings, and pertain to different situations. 
Therefore the three dimensions success,_grouping and 
situation can serve as a basis for classifying needed 
partitioning rules. 

First, we consider the success dimension. A 
previous paper [9] identified three independent criteria 
of information system success. Proceeding from a 
simple I-P-0 model, it showed that a system can be 
designed to produce alternative combinations of 
outputs from alternative combinations of inputs 

using alternative combinations of processes. Users 
attach different values to different output 
combinations; so a success criterion effectiveness is 
defined as the ratio N of actual output value to 
maximum possible output value. Similarly suppliers 
of inputs attach different costs to different input 
combinations: so another success criterion economic 
efficiency is defined as the ratio E of actual input 
cost to minimal input cost. Also, some process 
combinations waste more resources than others: so 
technical efficiency is the ratio T of actual to 
minimal resource usage. A system can be effective 
without being economically efficient, or technically 
efficient without being effective, and so on. 
Therefore the three criteria are independent. That 
means the designer needs three different classes of 
rules: 

effectiveness rules .... N(A) > N(B) if C 
economic efficiency .... E(A) > E(B) if C 
technical efficiency .... T(A) > T(B) if C 

Next, we consider the grouping dimension. 
Yourdon and Constantine [18] identified two 
alternative ways of grouping any pair of functions X 
and Y: they may either be associated in the same 
segment (X+Y) or dissociated in different segments 
(X/Y). That means each of the three classes identified 
above may contain sub-classes of rules that call for: 
- association of X and Y in preference to dissocia-

tion, i.e. N(X+ Y) > N(X/Y), E(X+ Y) > E(X/Y) 
and T(X+ Y) > T(X/Y) 

- dissociation of X and Y in preference to associa
tion, i.e. N(X/Y) > N(X+ Y), E(X/Y) > E(X+ Y) 
and T(X/Y) > T(X+ Y). 

Furthermore, Yourdon and Constantine identified a 
need for priority rules. Given three functions X, Y 
and Z, it may be better to associate X+ Y rather than 
Y +Z; similarly it may be better to dissociate X/Y 
instead of Y /Z. That calls for another two subclasses: 
- association of X and Y in preference to Y and Z, 

i.e. N(X+Y) > N(Y+Z), E(X+Y) > E(Y+Z) and 
T(X+Y) > T(Y+Z) 

- dissociation of X and Y in preference to Y and Z, 
i.e. N(X/Y) > N(Y/Z), E(X/Y) > E(Y/Z) and 
T(X/Y) > T(Y/Z). 

Therefore twelve categories of partitioning rules are 
identifiable: 

association dissociation 
X+Y > X/Y X+Y > Y+Z 

effectiveness N 

economic 
efficiency E 

technical 
efficiency T 

class 1.1 

class 2.1 

class 3.1 
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class 1.2 

class 2.2 

class 3.2 

X/Y > X+Y X/Y > Y/Z 

class 1.3 class 1.4 

class 2.3 class 2.4 

class 3.3 class 3.4 



Each of these categories consists of several rules 
which express the same relationship, e.g. N(X+ Y) > 
N(X/Y), but under different conditions. These 
categories may be further subdivisible by condition 
type, but no useful typology seems to be available at 
present. 

Existing Rules 

A literature search was carried out to find instances of 
the twelve categories. 32 rules were found. They 
were translated into the normal form [11]; then 
classified by the type of relationship expressed, and 
finally factorised by the relationship-type to yield the 
following list (? indicates that no rules were found). 
1.1 N(X+Y) > N(X/Y) if: 

a) real time X and Y are time-critical [4] 
1.2 N(X+Y) > N(Y+Z) if .... ? 
1.3 N(X/Y) > N(X+ Y) if: 

a) environmental changes affect X but not Y [3] 
1.4 N(X/Y) > N(Y/Z) if .... ? 

2.1 E(X+Y) > E(X/Y) if: 
a) X and Y depend on the same design decision 

[12] 
b) X and Yaccess common data [3 & 12] 
c) X and Y process data in a sequence which is 

subject to change [12] 
2.2 E(X+ Y) > E(Y +Z) if 

a) Y is more cohesive with X than Z [16] 
2.3 E(X/Y) > E(X+Y) if: 

a) X and Y do not interact [3] 
b) environmental changes affect X but not Y [3] 
c) X+ Y is incomprehensibly complex [3] 
d) X + Y has a complex external interface [3] 
e) X in Y is subject to change [2] 
t) X iterates Y [2] 
g) several X perform Y [2] 

2.4 E(X/Y) > E(Y /Z) if: 
a) Y is less strongly coupled to X than Z [16] 

3.1 T(X+Y) > T(X/Y) if: 
a) X and Y process the same data [2] 
b) X transmits a high volume of data to Y [2 & 4] 
c) X iterates Y [18] 
d) X accesses Y with high volume [18] 
e) X accesses Y with high frequency [18] 
t) X and Y are computationally intensive [4] 
g) Xis executed shortly before Y [4 & 18] 
h) real time X and Y are constrained by I/0 speed 

3.2 T(X+Y) > T(Y+Z) if: 
a) Z iterates Y which iterates X 
b) Y accesses X with higher volume than Z 
c) Y accesses X with higher frequency than Z 
d) the time interval X-Y is shorter than Y -Z 

3.3 T(X/Y) > T(X+ Y) if: 

[4] 

[18] 
[18] 
[18] 
[18] 

a) X is optional 
b) Xis only used once 

[2 & 18] 
[18] 
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c) X transmits data to a sort Y [18] 
d) X receives data from a sort Y [18] 
e) X is computationally intensive but Y is not 

[4] 
t) X is executed at regular intervals and Y is not 

[4] 
3.4 T(X/Y) > T(Y/Z) if .... ? 

Conclusions 

Three major implications emerge from the foregoing. 
First, one observes that categories 1.2, 1.4 al'\d 3.4 
are empty, and that 1.1, 1.3, 2.2 and 2.4 are sparsely 
populated. These gaps suggest that many 
information system partitioning rules still remain to 
be discovered: they represent problem areas 
demanding further research. For example, the sparsity 
of effectiveness rules prompted the author into a 
research project aimed at finding some new members 
of class 1.3. Three were found [10]; namely N(X/Y) 
> N(X+Y) if: 

X and Y extract temporally independent user data 
types 
X collects source data which predates the user 
data extracted by Y 
X and Y collect source data at different 
frequencies, and one of the source data types is 
available less frequently than the user data type 
derived from it. 

Secondly, the normal form resolves apparent 
contradictions between rules proposed by different 
authors. For example, Emery's rule 

"Operations which must be performed 
repetitively, ... in an iterative loop, should 
normally be defined as separate modules" [2] 

seems to contradict the Yourdon-Constantine rule 
"Include in the same load unit modules 
connected by iterated reference" [18]. 

However when the two rules are cast into the 
normal forms 2.3f and 3.lc one can see that they 
address different success criteria. So the disparity is 
simply a conflict of objectives. 

Thirdly, rules that were proposed for use in 
physical design can also be applied in logical design. 
For example, physical rules I.la, 2.2a, 2.4a, 3.la-f, 
3.2a-d and 3.3a-e are independent of physical 
considerations such as equipment, access methods, 
data structures etc., and can be used in drawing data 
flow diagrams. (In fact, the author has personally 
applied several of these rules in the logical design of 
a purchasing system). This poses serious questions 
about the relative roles of logical vs physical design 
in the system development cycle. For example, what 
decisions should be made in the logical design phase, 
and what decisions should be made in the physical 
phase? Which criteria should one address i11 logical 
design, and which ones in physical design? Are the 
rules separable into logical and physical subclasses: 
if so, which rules properly belong in which 



category? Finally, the classification scheme might 
also prove useful in preparing teaching material on 
system design, in devising improved system 
development methodologies, and in developing 
expert systems to automate the design process. 
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