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Abstract

Do requirements arise naturally from an obvious
need, or do they come about enly through diligent
effort -- and even then contain problems? Data on
two very different types of software requirements were
analyzed to determine what kinds of problems occur and
whether these problems are jmportant. The results are
dramatic: software requirements are important, and
their problems are surprisingly similar across pro-
Jjects. New software engineering techniques are
clearly needed to improve both the development and
statement of requirements.

L Introduction

Identifying the cause of a problem in a software
system is often very easy -- if the cause is a problem
in code. Typically, identified coding problems result
in clearly incorrect answers or in abnormal termina-
tions of the software. Similarly, problems in a soft-
ware system caused by deficiencies in design are often
easy to identify from unexpected software operation or
from extreme difficulty in maintaining and modifying
the system. Problems in the system caused by defi-
ciencies in software requirements, on the other hand,
are often not identified at all, or are thought to be
caused by bad design or limitations of computing tech-
nology. If there are problems in developing require-
ments, however, the software system meeting those
requirements will clearly not be effective in solving
the basic need, even if the causes of the problems
are incorrectly identified.

The Ballistic Missile Defense Advanced Technology
Center (BMDATC) is sponsoring an integrated software
development research program [1] to improve the tech-
niques for developing correct, reliable BMD software.
Reflecting the critical importance of requirements in
the development process, the Software Requirements
Engineering Program (SREP) has been undertaken as a
part of this integrated program by TRW Defense and

Space Systems Group* to examine and improve the quality
of requirements.

One of the first efforts in SREP has been to
characterize the problems with requirements so that
techniques can be developed to improve the situation.
Instead of pursuing philosophical discussions about
what the problems might be, we have undertaken empiri-
cal studies to determine what the problems actually
are. A Timitation on the number of Ballistic Missile
Defense (BMD) systems currently being developed (there
is only one) has led us to examine both BMD and more
common data processing systems to ensure that our
results are characteristic of software requirements in
general, rather.than just one particular project.

This paper reports on initial results that have
set much of the direction pursued in the Software
Requirements Engineering Methodology [23, the Require-
ments Statement Language [3], and the Requirements
Engineering and Validation System [4]. The initial
efforts were oriented to determine the magnitude and
characteristics of the problems, and to indicate what
types of techniques could correct the problems. The
empirical study of software problems is continuing in
parallel with technology development so that the
technology can be refined and tested for effectiveness
in solving the identified problems.

11, What are Software Requirements?

One school of thought maintains that software
requirements arise naturally, and that they are correct
by definition. If these requirements merely state a
basic need (e.g., "do payrol1"), ‘then that's all that
is needed. On the other hand, if the requirements state
each subroutine's detailed characteristics, then those
are the required characteristics, and the implementer
should not question them.

Adherents to this school of thought have grown
fewer and fewer as the software industry has gathered
experience with this approach to developing software.
When every requirement ranging in detail from needs
statements to subroutine specifications is considered
in the same way, the resulting systems tend to be
seriously deficient. If coding personnel are assigned
the task of implementing a system with only a needs
statement, the critical phase of software design will
1ikely be skipped -- with disasterous results. On the
other end of the scale, if detailed subroutine speci-
fications are accepted without ever having been

*Under Contract DASG60-75-C-0022
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design. Each of these is at a lower level of detail
than the former, so the system developers are led
through a top-down process. The same top-down approach
to a series of requirements statements is explained,
without the specialized military jargon, in an ex-
cellent paper by Royce [5]; he introduced the concept
of the "waterfall" of development activities. In

this approach software is developed in the disciplined
sequence of activities shown in Figure 1.
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Moore’s Law: The number of transistors on microchips has doubled every two years

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.
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msg:
db 'Hello, World!$', 0

start:
|d de, msg
call print
ret

print:
ldc, 9
int 21h
ret
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#include <stdio.h>

int main() { PRlOfNRGI}l?;?\%LNG
printf("Hello, World\n"); J J
return O;

}
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#include <stdio.h>
#include <string.h>

"9 3 A"EERDEE
typedef struct {

char message[50];

void (*print)(struct HelloWorld*); // * v K &I EAKNKRA >4
} HelloWorld;

I3y FEBDES
void printMessage(HelloWorld *self) {
printf("%s\n", self->message);

}

N"avA+39 52" "BE%

void HelloWorld_init(HelloWorld *self, const char *msg) {
strncpy(self->message, msg, sizeof(self->message) - 1);
self->message[sizeof(self->message) - 1] ="\0'; // XFF| R IF DR
self->print = printMessage;

}

int main() {
ATy FOEREDHE
HelloWorld hw;

HelloWorld_init(&hw, "Hello, World!");

Ay FOEUH L
hw.print(&hw);

return O;

}
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Java

class HelloWorld {
private String message;
public HelloWorld(String message) {
this.message = message;
}
public void print() {
System.out.printin(message);
}
public static void main(String[] args) {
HelloWorld hw = new HelloWorld("Hello, World!");
hw.print();
}
}
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The End of Programming
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By Tim O'Reilly

& Share

Data programming (source: Pixabay)

There's a lot of chatter in the media that software developers will soon lose their jobs
to Al | don't buy it

It is not the end of It is the end of as we know it today. That
is not new. The first programmers connected physical circuits to perform each
calculation. They were succeeded by programmers writing machine instructions as
binary code to be input one bit at a time by flipping switches on the front of a
computer. Assembly language programming then put an end to that. It lets a
programmer use a human-like language to tell the computer to move data to locations
in memory and perform calculations on it. Then, development of even higher-level
compiled languages like Fortran, COBOL, and their successors C, C++, and Java meant
that most programmers no longer wrote assembly code. Instead, they could express
their wishes to the computer using higher level abstractions.
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The names and descriptions for each of these clusters are an interpretation of the data. Your team may see similar performance levels as a given
cluster but may not feel the cluster name or description describe your team well.
Figure 2: Performance levels of seven team archetypes
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