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T 
he members of the computing profession have taken 
a stand. They have decided to make clear that it is 
not acceptable to do inferior work or do work which 

damages our basic values. To make clear what it is to be a 
software professional, the IEEE Computer Society and the 
ACM established a Joint Steering Committee for the Estab- 
lishment of Software Engineering as a profession. 

The obligations of a profession are to educate its mem- 
bers technically and socially, and to provide tools to help its 
members reach these standards. Tools that a profession 
needs to provide or support include Codes of Ethics, Ethics 
Tools, and Curricula. They also need to provide leadership 
in formulating and promoting ethical policy and provide lead- 
ership in promoting positive activi W. Such activity includes 
the involvement of industry in training, an involvement in 
higher education, the development of certification standards 
and support for those who take ethical risks. There are 
significant marks that software engineering is moving in this 
direction. 

The IEEE-CS/ACM Joint Steering Committee established 
a task force on Software Engineering Ethics and Professional 
Practices. The function of this task force was to document 
the ethical and professional responsibilities and obligations 
of software engineers. Professionals generally describe their 
ethical commitment in codes of ethics developed and main- 
tained by a professional society. The IEEE-CS/ACM Joint 
Steering Committee for the Professionalization of Software 
Engineering established the Software Engineering Ethics and 
Professional Practice (SEEPP) task force to document and 
codify standards of ethical and professional practice. Re- 
cently, December 1998, both the Computer Society and the 
Association for Computing Machinery adopted the Software 
Engineering Code of Ethics and Professional Practice. The 
adoption of the Code by multiple societies moves it toward 
a profession's code rather than the Code of an individual 
professional society. The development of the Code was an 
international project with participants from every continent. 
The participants responded to a call for participation sent to 
the memberships of both societies, news groups, and other 
professional societies. Major companies posted early drafts 
of the Code for comment by their employees on their elec- 

tronic bulletin boards. Reviews, re-drafts, and balloting on 
the Code were conducted in the international arena. It is 
not unreasonable to say that this Code represents movement 
toward an international consensus of what software engi- 
neers believe to be their professional ethical obligations. 

After multiple preliminary drafts were circulated between 
January and June 1997, drafts of version 2 appeared in the 
July issues of Computers and Society and ACM Software Engi- 
neering Notes for comment. Incorporating concerns from 
these and other reviews version 3 was published with a turn 
around ballot in the Communications of the ACM and IEEE 
Computer in November of 1997. Version 4 was developed 
and underwent several significant reviews including the re- 
view process for becoming an IEEE technical standard. Under 
the auspices of the Computer Society a representative inter- 
national balloting group was formed. They commented on 
the Code and it was the responsibility of the task force to 
satisfactorily address all concerns about the Code. The Code 
passed that review and then underwent legal review. These 
processes were complete in September of 1998 and shortly 
thereafter it was unanimously approved by the governing 
bodies of the ACM and the Computer Society. 

Software engineering code of ethics and 
professional practice 

A code helps to address several of the responsibilities of a 
profession . A well-designed code will help to educate sev- 
eral communities. If a code is sufficiently detailed it helps 
to educate clients and society about what can reasonably be 
expected from software engineers and expected from their 
products. In some cases the public's knowledge of correct or 
acceptable practice will reduce the developer's tendency to 
take short cuts. A detailed code can be used as a foundation 
for a malpractice suit against developers who intentionally 
fail to meet the standards specified in a code. A code also 
serves to educate its membership and potential membership 
about the standards of the profession. 

"The...co& gives the aspirational elements at a high level of 
abstraction; the clauses that are included in the full version give 
examples and details of how these aspirations change the way 
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we act as software engineering professionals. Without the aspi- 
rations, the details can become legalistic and tedious; without 
the &tails, the aspirations can become high sounding but empty; 
together, the aspirations and the details form a cohesive 
code, 

In addition to providing standards within the profession, 
an effective code will also help the practitioner make ethical 
decisions and help others judge the moral character of the 
decisions made by a the decision making process 

The expression "code of ethics" is ambiguous. Some 
professional societies distinguish between "codes of ethics", 
"codes of conduct", and "codes of practice". The relation- 
ship between these types of code forms a hierarchy. Codes 
of ethics are different from codes of conduct and codes of 
practice. Codes of ethics are more aspirational. They are 
the mission statements of the profession. Codes of conduct 
are more oriented toward the professional and professional 
attitudes. They do not describe details about how to carry 
out a particular action, but they make clear the issues at 
stake in software engineering. Codes of practice may fix the 
accepted state of the art (Berleur, 1996) and relate to best 
current practices within the profession. The Software Engi- 
neering Code is both a Code of Ethics and a Code of Prac- 
tice. 

In developing the Code, several functions of a code of 
ethics were emphasized. For an emerging profession like 
software engineering, some of these functions are more critical 
than other functions. The choice of functions will give the 
code its own &aracter. The SEEPP task force chose to em- 
phasize Inspiration, Guidance, Education, and Support. At 
the early stages of a profession's development, the disciplin- 
ary function is generally taken over by the law. Unless there 
is a single organization that requires adherence to the code 
as condition of membership and membership in that society 
is a condition of practice, there are no realistic sanctions 
that can be imposed for code violation. The only form of 
sanction occurs when the Code is adopted as a generally 
accepted standard of practice, and both society and legisla- 
tors view the failure to follow the Code as negligence or 
malpractice. Education of professionals and non-professionals 
about the professional obligations described in the Code is 
required for this type of sanction to work. 

The primary functions of the Software Engineering Code 
of Ethics and Professional Practice were to educate and to 
provide guidance in decision making for the international 
community of software developers. The Code clearly defines 
the responsibility of the profession and the professional to 
promote and protect positive values. 

The SEEPP task force had a series of goals, including: 
• to help define the profession Of "software engineer" as 

an entity distinct from other computer professionals. 
• to include managerial aspects as well as technical as- 

pects of development in the same code. 

• to reflect the international scope of the software engi- 
neering profession. 

• to inform software engineers at multiple levels: the code 
should be inspirational, but also instructional. 

The Code was designed to establish and sustain a set of 
values for the profession, and also to help practitioners iden- 
tify practical ethical issues in their work lives. 

1.0 Unique elements 

The Software Engineering Code of Ethics and Professional 
Practice is different from other codes in at least four differ- 
ent ways, namel)~ 1) it addresses three levels of professional 
obligation, 2) it includes a suggested way to adjudicate be- 
tween potentially conflicting imperatives, 3) it provides moral 
principles to use as guidance in using the code for moral 
decision making, and 4) it presents a strategy for moral 
decision making. 

1.1 Levels of professional obligation 

The Code is organized into eight principles with Clauses 
under each principle. "The Clauses under each Principle 
consist of three different types of statement corresponding 
to each level. Level One: Aspire (to be human); statements 
of aspiration provide vision and objectives and are intended 
to direct professional behavior. These directives require sig- 
nificant ethical judgement. Level Two: Expect (to be profes- 
sional); statements of expectation express the obligations of 
all professionals and professional attitudes. Again, they do 
not describe the specific behavior details, but they clearly 
indicate professional responsibilities in computing. Level 
Three: Demand (to use good practices); statements of de- 
mand assert more specific behavioral responsibilities within 
software engineering, which are more closely related to the 
current state of the art. The range of statements is from the 
more general aspirational statement to specific measurable 
requirements. (Gotterbarn, et al 1997)" 

Although all three levels are in the Code, in many cases 
the precise distinction between the three levels is not clear. 
For example some may interpret a clause about testing as 
being at level two while others may argue that i is at level 
three. Nevertheless, there is a need to include all three levels 
in a single code. A single Code needs to include both state- 
ments of aspiration and detailed guidance. 

The inclusion of detail in the Code sets the stage for 
judgements about the quality of software development prac- 
tices. Some might even use these details as standards for 
enforcement practices. 

"The Clauses of each Principle are illustrations of some of the 
obligations included in these relationships. These obligations 
are founded in the software engineer's humanity, special care 
owed to people affected by their work, and the unique elements 
of the practice of software engineering. The Code prescribes 
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these as obfigations of anyone claiming to be or aspiring to be a 
software eng'meer." 

1.2 Adjudicate conflicting imperatives 
One of the common critidsms of codes is that the clauses of 
a code sometimes lead practitioners in conflicting directions 
or the does not prioritize the imperatives of a code. The 
criticism of the code is that all problems are treated equally. 
For examples, codes may says both "cause no harm" and 
"support your employer". [n some cases, the ethical deci- 
sion-maker must choose between seemingly contradictory 
imperatives. In this case the conflict is between loyalty to the 
employer or client versus loyalty to the public. To help ad- 
dress this problem, the Software Engineering Code includes 
a paramouncy clause. The final criterion for any ethical 
decision is its impact on the client and the public. "In all 
these judgements concern for the health, safety and welfare 
of the public is primary. That is, the "Public Interest" is 
central to this Code." (Code). An ordering of imperatives is 
suggested to aid the ethical software engineer in decision 
maldng. The critical issue in the Code is to determine how 
a decision effects the stakeholder. 

The next new characteristic about the code is it extends 
those who are normally considered stakeholders in an ethi- 
cal issue. By stakeholder- we mean individuals or groups 
who may be negatively affected by the project activities. In 
most software projects the only stakeholders identified are 
the practitioner and the customer/client. Investigating 16 
organizational IS-related projects led [Farbey, Land and 
Targett, 1993] to conclude that regarding evaluation of IT 
investment,'.., the perception of what needed to be consid- 
ered was disappointingly narrow, whether it concerned the 
possible scope and level of use of the system, [or] the range 
of people who could or should have been involved ...". They 
discovered, with the exception of vendors, all stakeholders 
involved in evaluation were internal to the organizations. 

In the Code, however, the minimal list of stakeholders 
includes: managers, customers, suppliers, communities, other 
professionals, socie~ and other employees. Once the stake- 
holders have been identified. They need to be incorporated 
into the moral judgement making process. The Code as- 
serts that the Code is not simply a check list of agreed upon 
goals that one can merely pick the imperative deJour to make 
a decision but the when doing ethics it is often necessary 
engage in reflective analysis. The Code advocates the use of 
several fundamental principles-- to help make a judgement, 

1.3 Provide moral principles to use as guidance in using 
the code for moral decision making. 

The Code embodies several philosophical principles, with- 
out their philosophical labels, to offer practical guidance in 
decision making. The clause below includes consequential, 

Kantian deontolog> and Rawlsian theory of justice. In mak- 
ing ethical decisions use ... 

"thoughtful consideration of fundamental principles, 
rather than blind reliance on detailed regulations. These 
Principles should influence software engineers to consider 
broadly who is affected by their work; to examine if they 
and their colleagues are treating other human beings with 
due respect to speculate on how the public, if reasonably 
well informed, would view their decisions; to analyze how 
the least empowered will be affected by their derisions; 
and to consider whether their acts would be judged worthy 
of the ideal professional working as a software engineer [Em- 
phasis added]. 

1.4 Present a strategy for moral derision making. 

Ethical tensions can best be addressed by thoughtful consid- 
eration of fundamental principles, rather than blind reliance 
on detailed regulations. These Principles should influence 
software engineers to consider broadly who is affected by 
their work; to examine if they and their colleagues are treat- 
ing other human beings with due respect; to speculate on 
how the public, if reasonably well informed, would view their 
decisions; to analyze how the least empowered will be af- 
fected by their decisions; and to consider whether their acts 
would be judged worthy of the ideal professional working as 
a software engineer, in all these judgements concern for the 
health, safety and welfare of the public is primary. That is, 
the "Public Interest" is central to this Code. 

In addition to stating ethical aspirations for the practice 
of software engineering, the Code identifies particular idio- 
syncratic needs of software engineering. The success of this 
effort to articulate the professional responsibilities of soft- 
ware engineers has already been recognized and is raising 
another bar.the Engineering Professional Licensing Con> 
mittees of Texas has addressed the subject of professional 
registration of software engineers, and officially recognized 
software engineering as a new discipline with its own foun- 
dations and as a unique body of knowledge. They have also 
expressed high regard for the Software Engineering Code of 
Ethics and Professional Practice as a standard for software 
engineers. 

The Software Engineering Code of Ethics and Profes- 
sional Practice is a useful tool. Codes serve to educate, both 
prospective and existing members of a profession about the 
shared commitment of the members of a proffssion toun-  
dertake a certain quality work and the responsibility for the 
well being of the customer and user of the developed prod- 
uct. Ethics codes also serve to educate managers of the groups 
of professionals about expected behavior. A manager's ex- 
pectations will have an effect on what is asked of a profes- 
sional. Directly and indirectly codes educate management 
about their responsibility for the effects and impacts of the 
products developed. 
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The Code indirectly educates the public at large about 
what software engineers consider to be a minimal acceptable 
practice, even when a non-professional practices it. Thus the 
code can be a catalyst to simultaneously raising the internal 
expectations of a profession and the expectations of the sod- 
ety at large. 

The Code encourages the professional to do positive ac- 
tions. The Code also encourages the professional to resist 
pressures to act unethically. The professional can appeal to 
the imperatives of the Code to indicate ethically accepted 
practice. 

Principle 8 says, "Software engineers shall participate in 
lifelong learning regarding the practice of their profession 
and promote an ethical approach to it." The commitment 
to an ethical approach was evidenced by the hundreds of 
people who contributed to the development of the Code. 
Like all successful projects, the commitment and concern of 
the participants made it possible. 

The development of a Code of Ethics is only one step in 
meeting the responsibility of a profession to mature itself. 

2.0 An agenda for the profession 

An agenda for meeting the responsibility of the software en- 
gineering profession should include: 

• International, not merely national, support for ethically 
sensitive practice 

• The development of international standards, for example 
have the Code adopted by multiple professional organi- 
zations and become part of an ISO technical standard. 

• Enlist industry and government support in 
professionalization 

• Recognize the multi-disciplinary nature of software de- 
velopment and of the application of software. 

The profession and it representative societies need to 
address these issue to mature the profession of software en- 
gineering. The work of the SEEPP is complete. The Com- 
puter Society and the ACM has formed another group - the 
Software Engineering Professional Ethics Project (SEPEP)-- 
to help nurture the impact of the Code by developing educa- 
tional material about it. If you are interested in participat- 
ing in this effort, contact sepep@etsu.edu. • 
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