
Box 11- Definitions of systems engineering 

 

US Military Standard MIL-STD-499A Systems Engineering: 

‘… the application of scientific and engineering efforts to: 

• transform an operational need into a description of system performance parameters 
and a system configuration through the use of an iterative process of definition, 
synthesis, analysis, design, test, and evaluation; 

• integrate related technical parameters and ensure compatibility of all physical, 
functional, and program interfaces in a manner that optimizes the total system 
definition and design; 

• integrate reliability, maintainability, safety, survivability, human engineering, and 
other such factors into the total engineering effort to meet cost, schedule, 
supportability, and technical performance objectives.’ 

 

US Military Standard MU-STD-499B Systems Engineering: 

‘Systems engineering is an interdisciplinary approach to evolve and verify an integrated and 
optimally balanced set of product and process designs that satisfy user needs and provide 
information for management decision making.’ 

 

DSMC Systems Engineering Management Guide, January 1990, pp. 1–2: 

‘… is the management function which controls the total system development effort for the 
purpose of achieving an optimum balance of all systems elements. It is a process which 
transforms an operational need into a description of system parameters and integrates 
those parameters to optimize the overall system effectiveness.’ 

 

IBM Federal Systems Company definition used as the basis for divisions, internal SE practices 
and education: 

‘The iterative controlled process in which users’ needs are understood and evolved, through 
incremental development of requirements specifications and system design, to an 
operational system.’ 

 

Joe DeFoe and Jim McAuley; November 1991: 

‘The processing of building real things to solve real problems within technological, 
environmental, economic, legal, ethical, cultural, and institutional constraints.’ 

 

 

 



Computer Aided Systems Engineering, Howard Eisner, Prentice Hall, 1988, page 17: 

‘… an iterative process of top-down synthesis, development, and operation of a real-world 
system that satisfies, in a near-optimal manner, the full range of requirements for the 
system.’ 

 

Field Manual: System Engineering, FM 770–78 Headquarters, Department of the Army, April 
1979, pp. 1–2. Summary definition in the introduction of the manual: 

‘The transforming of an operational need into a description of system performance 
parameters and a system configuration.’ 

 

Field Manual: System Engineering, FM 770–78 Headquarters, Department of the Army, April 
1979, p. C-2. More extensive definition found in the glossary: 

‘The selective application of scientific and engineering efforts to: 

1. transform an operational need into a description system configuration which 
best satisfies the operational need according the measures of effectiveness; 

2. integrate related technical parameters and ensure compatibility of all 
physical, functional, and technical program interfaces in a manner which optimizes the 
total system definition and design; 

3. integrate the efforts of all engineering disciplines and specialities into the 
total engineering effort.’ 

4.  

Fundamentals of Systems Engineering at NASA’, INCOSE/ASEM Proceedings, October 1991, 
Robert G. Chamberlain and Robert Shishko, PhD, p. 23: 

‘… is a robust approach to the design and creation of systems to accomplish desired ends.’ 

 

P. M'Pherson, ‘Systems engineering: A proposed definition’, IEE Proceedings, vol. 133, pp. 
330–331, Sep. 1986 (3): 

‘… is a hybrid methodology that combines policy analysis, design and management. It aims 
to ensure that a complex man-made system, selected from the range of options on offer, is 
the one most likely to satisfy the owner's objectives in the context of long-term future 
operational or market environments.’ 

 

INCOSE: 

‘Systems Engineering is an interdisciplinary approach and means to enable the realization of 
successful systems. It focuses on defining customer needs and required functionality early in 
the development cycle, documenting requirements, then proceeding with design synthesis 
and system validation while considering the complete problem: 

• Operations 
• Performance 



• Test 
• Manufacturing 
• Cost & Schedule 
• Training & Support 
• Disposal 

Systems Engineering integrates all the disciplines and speciality groups into a team effort 
forming a structured development process that proceeds from concept to production to 
operation. Systems Engineering considers both the business and the technical needs of all 
customers with the goal of providing a quality product that meets the user needs.’ 

 

Lucas: 

‘At the core of manufacturing system design is a relatively multidisciplinary engineering 
function called “Manufacturing Systems Engineering” which tries to view the manufacturing 
as a whole. It has a broader view point than the traditional disciplines of “industrial 
engineering” and “production engineering”.’ 

 

Source: INCOSE (1997) 
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