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Focus & Message

• Teaching the engineering of software 
requires

– Communicating existing proven best 
practices as a basis

– Concentration on first-order principles

– Practice and experience of benefits

– Analysis before construction
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(Software) Engineering (Expectat ions)

• Engineering requires the abil i ty to 

– Choose an  appropr iate  approach to solve a 
given problem àà No optimal solution exists!

– Assure adherence to best  (proven) pract ices
(engineering principles) àà Ignorance violates 
due di l igence! 

– Apply the approach in a  predictable way àà Can 
customize to goals & characterist ics!

– Repeat results àà Continuous success & 
improvement !

– Guarantee success before regular  use àà Works 
first time!

– etc.
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(Software)  Engineering (Special  Characterist ics)

• Software Engineering

– Focuses on development (non-
deterministic due to human involvement)

– Is based on insufficient set of “laws” and 
“theories”

– Requires more empirical observations to 
derive “software laws and theories”
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(Software)  Engineering (what is required?)

• Software Engineering requires the abil i ty to 

– Choose an  appropr iate approach to solve a 
given problem 

• R e q u i r e s  k n o w l e d g e  a b o u t  t h e  e f f e c t s  o f  a l t e r n a t i v e  

a p p r o a c h e s  ( ?  E . g . ,  t e s t i n g  ? )

– Apply the approach in a  predictable way

• R e q u i r e s  p r e d i c t i v e  m o d e l s  ( “ l a w s ? ” )

• M o d e l s  a r e  t y p i c a l l y  e m p i r i c a l l y  b a s e d  

– Repeat results

• R e q u i r e s  p r e d i c t i v e  m o d e l s  i n c l u d i n g  t h e  e f fects  o f  

c o n t e x t  v a r i a b l e s ( “ l a w s ” ? )
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(Software)  Engineering (Science Base)

• Software engineering is based on

– Science (computer science, economics, 
psychology, …)

– Mathematics (discrete, …)

• Analogy (electrical engineering)

– Science (physics)

– Mathematics (…)
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(Software)  Engineering (Laws in SE?)

• Physics offers laws for electrical eng.

– Precise

– Not circumventable

• Computer Science & …. offers laws for SE

– Empirically precise

– Circumventable

Physical  laws

Cognit ive Laws
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(Software)  Engineering (Facets of SE)

• Software Engineering comprises

– (Formal) methods (e.g. ,  model ing techniques)

– System Technology (e.g.,  architecture, 
modular izat ion,  OO, product l ines)

– Process Technology (e.g.,  l ife-cyle models,  
processes ,  management ,  measurement ,   

organizat ion,  planning QS)

– Empirics (e.g. ,  experimentat ion,  experience 

capture àà cognit ive laws,  exper ience reuse)
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Practice of  Software Engineering (what could be taught?)

• S y m p t o m s

– QPT always out-of-control

– System complexity out-of-control

– Reuse sub-optimal

– Precise prediction capability is lacking

– No sustained successes

• C a u s e s

– Tools àà Methods/Techniques àà Principles

– Construction before analysis

– No commonly agreed body of knowledge

– No value orientation regarding SE

– No (empirically based) prediction models

– No focus on early detection of deviation

– No documentation based development

H o w  c a n  w e  c h a n g e

t h i s  v i a  e d u c a t i o n ?
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System Complexi ty  out-of-control

Product Functions 
(Releases) over time

Cost

1 2 3

: desired 
cost curve

: actual
cost curve

S E  p r i n c i p l e s  &  

t e c h n i c a l  e n g i n e e r i n g  

p r o c e s s e s

Avoiding deterioration
of product complexity 
over t ime yields linear 
cost curve!
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Reuse is  subopt imal

Product Functions 
(Releases) over time

Cost

: desired 
cost curve

: PL cost 
curve

P r o d u c t  L i n e  

R e u s e

Exploiting reuse 
potential with proper 
scoping ( tool 
support) yields 
constant cost curve!

1 2 3
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Precise Predict ion Capabil i ty is lacking

Product Functions 
(Releases) over time

Cost

M a n a g e m e n t  

P r i n c i p l e s

Measurement-based 
project management 
model yields small 
bandwidth prediction 
capabilities!

1 2 3

X

X

X

X

X

X

X

X

X

: desired 
cost curve

: maximum
oscillation
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Practice of  Software Engineering (Chal lenge)

• Establ ish proper academic educat ion & industr ia l  
training

• The more students graduate with sound software 
engineering background, the better practice wil l  get
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Today’  typical  Teaching Curricula

• What

– ( formal)  methods

– System theory?

• H o w

– As science (“this solves al l  problems”)

– Not as engineering (“ i t  depends”)

• H o w

– Passive

– No act ive guided experience (“ i t  works for me”)
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Some ( innovat ive?)  Ideas for  adequate Teaching (Goals)

• Teaching goals for any student

– Knows basic principles in all facets of SE
(and can apply them to new technologies)

– Knows existing body of knowledge

– Can apply current techniques/methods/tools 
(but understands them as examples)

– Understands effects (pro’s & con’s) of 
competing t/m/t’s for different contexts

• Never again uses “superlat ive”
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Some ( innovat ive?)  Ideas for  adequate Teaching 
(Contents)

• W h a t

– A l l  f o u r  f a c e t s ( i n c l u d i n g  p r o c e s s  t e c h n o l o g y  &  e m p i r i c s )

– O n l y  t e c h n i q u e s / m e t h o d / t o o l s  b a s e d  o n  s o u n d  e n g i n e e r i n g  

p r i n c i p l e s ( % )

• H o w

– A n a l y s i s  b e f o r e  c o n s t r u c t i o n

– P r o d u c t  &  p r o c e s s  e n g i n e e r i n g

– A s  e n g i n e e r i n g  ( i . e . ,  w i t h  e f f e c t i v e n e s s  m o d e l s  f o r  v a r i o u s  

c o n t e x t s )

– I n  t h e  c o n t e x t  o f  l a r g e  s y s t e m s  ( e . g . ,  m a i n t e n a n c e )

– A c t i v e  “ m e a s u r e d ”  e x p e r i e n c e  c a p t u r e  t o  m o t i v a t e  u s e f u l n e s s  

(e .g . ,  r e p e a t a b l e e x p e r i m e n t s  i n  c l a s s )
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Some ( innovat ive?)  Ideas for  adequate Teaching (Principles)

• Product Principles
– N a t u r a l  i n  c o n c e p t s  &  n o t a t i o n  ( s t a k e h o l d e r  o r i e n t e d )

– D i v i d e  &  C o n q u e r

• Requires closed-form mathematics (to comprehend)

• Requires level  complete ref inements (to scale-up)

• Good examples: functional sem (Mills), MIL (DeRemer), and SCR 
requirements spec (Parnas)

• Bad examples: axiomatic specs,  OO models w/o imports

– H o r i z o n t a l  &  v e r t i c a l  t r a c e a b i l i t y

• Simplified by document- based development

– E x p l i c i t  d o c u m e n t a t i o n  o f  v e r i f i c a t i o n / v a l i d a t i o n

– M o d u l a r i z a t i o n  ( e . g . ,  l o w  c o u p l i n g ,  h i g h  c o h e s i o n  &  i n f .  h i d i n g )

– etc .
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Some ( innovat ive?)  Ideas for  adequate Teaching (Principles)

• Process Principles
– Prevention over detection of  defects

– Early detection to reduce cost

– Incremental  development to reduce r isk

– Design for testing, modif ication, variat ion

– Separat ion of  concerns

– etc.
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Proven Best Practices
• ( E m p i r i c a l )  o b s e r v a t i o n s

– O b s e r v a t i o n s  o f  p h e n o m e n a

– I n s p e c t i o n  t e c h n i q u e  X  r e d u c e s  r e w o r k  b y  5 0 %

• L a w s

– R e p e a t a b l e  o b s e r v a t i o n s  ( w h a t ? )

– R e w o r k  r e d u c t i o n  =  f  ( e x p ,  p g m  l a n g u a g e ,  s i z e )

• T h e o r i e s

– C a u s e -e f f e c t  m o d e l s  ( w h y ? )

– D e f e c t  r e d u c t i o n  c o s t  i n c r e a s e s  b y  a  f a c t o r  o f  1 0  p e r  p h a s e  

d e l a y ;  e a c h  d e f e c t  d e t e c t e d  b y  i n s p e c t i o n  i n s t e a d  o f  

t e s t i n g  r e d u c e s  c o s t  ( e x p l a i n s  w h y  R O I  i n  f i r s t  p r o j e c t ! )
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Proven Best Practices

• Lots of observations, laws & theories exist

• Professional ism requires 

– Applicat ion of  exist ing knowledge

– Justif ication of voiding (by accepting responsibi l i ty)

• In case of failures

– Adherence to best practice ( i .e. ,  exist ing knowledge)

– Otherwise violation of due dil igence

– Accountabi l i ty

– Example:  Company does not  establ ish vert ical  
traceabil i ty & modif ication results in operational 
failure èè accountable!

Complete change

of current practice!
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Fraunhofer IESE Series

Handbook capturing existing

body of knowledge

Students can learn
about existing body of knowledge

Practit ioners can avoid negligance
of due dilligance

Addit ions are welcome

for next edition of book

rombach@iese.fhg.de
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Laws (Requirements)

• Requirements deficiencies are the prime source of project failures ( L 1 )

– S o u r c e :  R o b e r t  G l a s s  [ G l a s 9 8 ]  e t  a l

– M o s t  d e f e c t s  ( >  5 0 % )  s t e m  f r o m  r e q u i r e m e n t s

– R e q u i r e m e n t s  d e f e c t s  ( i f  n o t  r e m o v e d  q u i c k l y )  t r i g g e r  f o l l o w - up  de fec t s  i n  l a t e r  

ac t iv i t ies

Possible solutions:

– ea r l y  i nspec t i ons

– f o rma l  specs  &  va l i da t i on  ea r l y  on

– o the r  f o rms  o f  p ro to t yp ing  &  va l i da t i on  ea r l y  on

– r e u s e  o f  r e q u i r e m e n t s  d o c s  f r o m  s i m i l a r  p r o j e c t s

– etc.

• D e f e c t s  a r e  m o s t  f r e q u e n t  d u r i n g  r e q u i r e m e n t s  a n d  d e s i g n  a c t i v i t i e s  a n d  a r e  m o r e  
e x p e n s i v e  t h e  l a t e r  t h e  a r e  r e m o v e d  ( L 2 )

– S o u r c e :  B a r r y  B o e h m  [ B o e h 75] et al

– > 8 0 %  o f  d e f e c t s  a r e  c a u s e d  u p - s t r e a m  ( r e q ,  des ign )

– R e m o v a l  d e l a y  i s  e x p e n s i v e  ( e . g . ,  f a c t o r  1 0  p e r  p h a s e  d e l a y )
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Laws (Requirements)

• P r o t o t y p i n g  ( s i g n i f i c a n t l y )  r e d u c e s  r e q u i r e m e n t s  a n d  d e s i g n  d e f e c t s ,  

espec ia l l y  t hose  r e l a t ed  t o  t he  use r  i n t e r f ace  ( L3 )

– S o u r c e :  B a r r y  B o e h m  [ B o e h 8 4 a ]

– S e e :  p r o t o t y p e  l i f e -cyc l e  mode l  (SE  I ,  chap te r  1 )

• The value of a model depends on the view taken, but none is best for 
all purposes (L4)

– S o u r c e :  A l a n  D a v i s  [ D a v i 9 0 ]

– R e q u i r e m e n t s  m o d e l  s u i t a b l e  f o r  s t a k e -h o l d e r s  i n c r e a s e  t h e  l i k e l i h o o d  

o f  i n c o n s i s t e n c i e s  a n d  i n c o m p l e t e n e s s  

– S e e :  W a r s a w  p l a n e  c r a s h  ( S E  I ,  c h a p t e r  1 )

• …
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Laws (Design)

• G o o d  d e s i g n s  r e q u i r e  d e e p  a p p l i c a t i o n  d o m a i n  k n o w l e d g e  ( L 5 )

– Source :  B i l l  Cu r t i s  e t  a l  [Cur t88 ,  Cur t90 ]

– “ G o o d n e s s ”  i s  d e f i n e d  a s  s t a b l e  a n d  l o c a l l y  c h a n g e a b l e  ( d i a g o n a l i z e d  
r e q u i r e m e n t s  x  c o m p o n e n t  m a t r i x )  

– Key  p r i nc ip l e :  i n fo rma t i on  h id i ng

– D o m a i n  k n o w l e d g e  a l l o w s  p r e d i c t i o n  o f  p o s s i b l e  c h a n g e s / v a r i a t i o n s

– S e e :  Y 2 K  e x a m p l e  ( S E  I ,  c h a p t e r  1 )

• H i e r a r c h i c a l  s t r u c t u r e s  r e d u c e  c o m p l e x i t y  ( L 6 )

– S o u r c e :  H e r b  S i m o n  [ S i m o 6 2 ]

– E x a m p l e s :  l a r g e  m a t h e m a t i c a l  f u n c t i o n s ,  o p e r a t i n g  s y s t e m s  ( l a y e r s ) ,  books  

( c h a p t e r  s t r u c t u r e ) ,  ….

• Incremental processes reduce complexity & risk (L6a )

– S o u r c e :  H a r l a n  M i l l s  ( C l e a n r o o m )  [ M I L 8 7 ]

– L a r g e  t a s k s  n e e d  t o  b e  r e f i n e d  i n  a  n u m b e r  o f  c o m p r e h e n s i b l e  t a s ks

– Examp les :  A rab i c  numbe r  d i v i s i on ,  i t e ra t i ve  l i f e - c y c l e  m o d e l  ( S E  I ,  c h a p t e r  1 ,  

i n c r e m e n t a l  v e r i f i c a t i o n  &  i n s p e c t i o n  ( S E  I ,  c h a p t e r  4 )
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Laws (Design)

• A structure is stable if  cohesion is strong & coupling is low ( L7 )

– S o u r c e :  S t e v e n s ,  M y e r s ,  a n d  C o n s t a n t i n e  [ S t e v 7 4 ]

– H i g h  c o h e s i o n  a l l o w s  c h a n g e s  ( t o  o n e  i s s u e )  l o c a l l y

– L o w  C o u p l i n g  a v o i d s  s p i l l -over  o r  so -ca l l ed  r i pp le  e f f ec t s

• Only what is hidden can be changed without r isk ( L8 )

– S o u r c e :  D a v i d  P a r n a s  [ P a r n 7 2 ]

– I n f o r m a t i o n  h i d i n g  a p p l i e d  p r o p e r l y  l e a d s  t o  s t r o n g  c o h e s i o n / l o w

c o u p l i n g

– S e e :  Y 2 K - P r o b l e m  ( S E  I ,  c h a p t e r  1 )
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Laws ( Implementat ion)

• We l l - s t r u c t u r e d  p r o g r a m s  h a v e  f e w e r  d e f e c t s  a n d  a r e  e a s i e r  t o  m a i n t a i n  ( L 1 3 )

– S o u r c e :  E d s g e r  D i j k s t r a [D i j k69 ] ,  Ha r l an  M i l l s  [M i l 71 ] ,  and  N i k l aus  W i r t h  

[W i r t71 ]

– e.g . ,  we l l - s t r u c t u r e d  i m p e r a t i v e  p r o g r a m s  u s e  f o r  c o n t r o l  f l o w  s e q u e n c e ,  

a l te rna t i ve  &  i t e ra t i on  on ly

– S e e :  F u n c t i o n a l  S e m a n t i c s  a p p r o a c h  ( S E  I ,  c h a p t e r s  3  a n d  4 )

• S o f t w a r e  r e u s e  r e d u c e s  c y c l e  t i m e  a n d  i n c r e a s e s  p r o d u c t i v i t y  a n d q u a l i t y  ( L 1 5 )

– S o u r c e :  D o u g  M c I l r o y ,  i n  1968  G a r m i s c h C o n f e r e n c e [ N a u r 6 9 b ]

– R e u s e  o f  p r o v e n  s o f t w a r e  a v o i d s  d e f e c t s  a n d  s a v e s  d e v e l o p m e n t  t i me

– R e u s e  i s  o n l y  p o s s i b l e  i f  i t  i s  w e l l  u n d e r s t o o d  a n d  t r u s t e d  ´ ( a ) w h a t  i t s  s e r v i c e s  

a re ,   (b )  wha t  i t s  degree  o f  ve r i f i ca t i on  &  va l i da t ion  i s ,  and  (c )  wha t  i t s  

i n t eg ra t i on  cons t ra i n t s  a re

– See :  So f twa re  evo lu t i on  (SE  I ,  chap te r  8 )
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Laws ( Implementat ion)

• O b j e c t - O r i e n t e d  p r o g r a m m i n g  r e d u c e s  d e f e c t s  a n d  e n c o u r a g e s  r e u s e  

(L17 )

– S o u r c e :  O l e -J o h a n  D a h l  [ D a h l 6 7 ] ,  A d e l e  G o l d b e r g  [ G o l d 8 9 ]

– F i r s t  l a n g u a g e s :  S imu la  6 7 ,  S m a l l t a l k ,  J a v a

– B a s e d  o n  i n f o r m a t i o n  h i d i n g  v i a  c l a s s e s  &  i n c r e a s e d  r e u s e  p o t e n t ial
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Laws (Verif ication)

• Inspections significantly increase productivity, quality and project stability
(L17 )

– S o u r c e :  M i k e  F a g a n  [ F a g a 7 6 ,  F a g a 8 6 ]

– E a r l y  d e f e c t  d e t e c t i o n  i n c r e a s e s  q u a l i t y  ( n o  f o l l o w - up  de fec t s ,  t es t i ng  o f  c l ean  

c o d e  a t  t h e  e n d  à qua l i t y  ce r t i f i ca t ion)

– E a r l y  d e f e c t  d e t e c t i o n  i n c r e a s e s  p r o d u c t i v i t y  ( l e s s  r e w o r k ,  l o w e r  c o s t  p e r  

de fec t )

– Ear l y  de fec t  de tec t i on  i nc reases  p ro jec t  s tab i l i t y  ( be t te r  p l a n n a b l e  d u e  t o  f e w e r  

r e w o r k  e x c e p t i o n s )

– S e e :  I n s p e c t i o n s  ( S E  I ,  c h a p t e r s  3  a n d  4 ) ,  C l e a n r o o m ( S E  I ,  c h a p t e r s  4 , 5 )

• Perspective-based inspections are highly effective and efficient for textual 
documents ( L 1 9 )

– Source :  V i c to r  Bas i l i  [Bas96c ,  Shu l l 00 ] ]

– B e s t  s u i t e d  f o r  n o n - f o r m a l  d o c u m e n t s

– S e e :  P B R  i n s p e c t i o n s  ( S E  I ,  c h a p t e r s  3 ,  5 ,  6 )
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Laws (Validation)

• Testing can show the presence but not the absense of defects (L22 )

– S o u r c e :  Edsge r  D i j k s t r a  [D i j k70 ]

– b y  d e f i n i t i o n  ( a s  a  s a m p l i n g  t e c h n i q u e )

– Empirical data shows that in large system testing covers only a 

fraction of possible usages (less than 25%)

• A  d e v e l o p e r  i s  u n s u i t e d  t o  t e s t  h i s  o r  h e r  c o d e  ( L 2 3 )

– S o u r c e :  W e i n b e r g  [ W e i n 7 1 ]

– D e v e l o p e r  c a n  d e v i s e  t e s t  c a s e s ,  b u t  s h o u l d  n o t  j u d g e  t h e  r e s u l t s

– S e e :  C l e a n r o o m  (SE I ,  chap te rs  5 ,  6 )

• Usab i l i t y  i s  quan t i f ab le  ( L 2 6 )

– S o u r c e :  J a c o b  N i e l s e n ,  D o u g  N o r m a n  [ N i e l 9 4 ,  N i e l 0 0 ]
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Laws (Evolut ion)

• A  sys tem tha t  i s  used  w i l l  be  changed  (L27 )

– S o u r c e :  M a n y  L e h m a n  [ L e h m 8 0 ]

– I B M  O s / 3 6 0

• g r e w  f r o m  1  M L o C  to  8  M l O C  in  3  years

• I n d u c e d  2  d e f e c t s  f o r  a n y  1  r e m o v e d

• A n  e v o l v i n g  s y s t e m  i n c r e a s e s  c o m p l e x i t y  u n l e s s  w o r k  i s  d o n e  t o  r e d u c e  i t  

( L28 )

– S o u r c e :  M a n y  L e h m a n  [ L e h m 8 0 ]

– e v o l v i n g  s y s t e m s  m u s t  b e  r e - e n g i n e e r e d  i n  r e g u l a r  i n t e r v a l s

– S e e :  P r o d u c t  L i n e  A p p r o a c h  ( S E  I ,  c h a p t e r  8 )
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Laws (Project  Management)

• I n d i v i d u a l  d e v e l o p e r  p r o d u c t i v i t y  v a r i e s  c o n s i d e r a b l y  ( L 3 1 )

– S o u r c e :  S a c k m a n n  [ S a c k 6 8 ]

• D e v e l o p m e n t  e f f o r t  i s  a  ( n o n - l i nea r )  f unc t i on  o f  p roduc t  s i ze  ( L33 )

– S o u r c e :  B a r r y  B o e h m  [ B o e h 8 1 ,  B o e h 0 0 c ]

– S e e :  C O C O M O - M o d e l  ( S E  I ,  c h a p t e r  7 )

• Add ing  resou rces  t o  a  l a t e  p ro j ec t  makes  i t  l a t e r  ( L36 )

– S o u r c e :  F r e d  B r o o k s  [ B r o o 7 5 ]
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(Graduate)  SE Curr iculum at  Kaiserslautern

• C o m p r e h e n s i v e  s e t  o f  c l a s s e s  ( t a u g h t  b y  u n i v e r s i t y  &  

i n d u s t r y  f o l k s )

• E x p e r i m e n t a l  s t u d i e s  i n c l u d e d  t o  m o t i v a t e  k e y  l e s s o n s  

l e a r n e d  

– Unit inspection more efficient than testing

– Traceable design documentation reduces effort & risk of change

– Informal (req) documents can be inspected efficiently (> 90%)

• Practical courses (1 semester each)

– Use large systems to be changed

– Team work (based on roles)

– Real customer

– Goals: running product & process improvements
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SE Curriculum
Software Engineering / Software Technology

(University of Kaiserslautern)

Seminars

Empirical Software 
Engineering

IESE

Practical 
Semester in 

Industry

Process Modeling
IESE

Experience 
Management I + II

IESE

Requirements 
Engineering

IESE

Product Lines 
and

Reengineering
IESE

Process Track Language, Tools, and Product Track 

Software Project Planning &
Management (SE II)

AGSE

Principles of
Software Engineering (SE I)

AGSE, AGST

Open Source-Praktikum

SE I-Praktikum

SE II-Praktikum

Translation of
Progr. Languages

AGST

Specification &
Verification of
OO Porgrams

AGST

Software
Architecture

AGST

Advanced 
Aspects of  OO 
Programming

AGST

Impl. Of formal
Description
Languages

AGST

Component Technolog-P Language Implement.-P 
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(Graduate)  SE Curr iculum at  Kaiserslautern (SE 1)

• C h a p t e r  1 :  I n t r o d u c t i o n  &  M o t i v a t i o n

• C h a p t e r  2 :  S u m m a r y  o f  e x i s t i n g  K n o w l e d g e  ( s e e  b o o k )

• C h a p t e r  3 :  B a s i c s  o f  S o f t w a r e  E n g i n e e r i n g  ( e . g . ,  p r i n c i p l e s ,  

m o d e l i n g  &  a r c h i t e c t u r e ,  q u a n t i f i c a t i o n )

• C h a p t e r  4 :  S o f t w a r e  U n i t  E n g i n e e r i n g

• C h a p t e r  5 :  S o f t w a r e  S y s t e m  E n g i n e e r i n g

• C h a p t e r  6 :  S o f t w a r e  A p p l i c a t i o n  E n g i n e e r i n g

• C h a p t e r  7 :  B a s i c s  o f  S o f t w a r e  P r o j e c t  &  Q u a l i t y  M a n a g e m e n t

• C h a p t e r  8 :  S o f t w a r e  E v o l u t i o n
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Project Organisation n
Project Organisation 1

Experience Factory

Product
Goal and

Characteristics
Project
Planning

Project-
Plan

Quality Assurance

Project-Management

Problem/
Rqmts

SW-
System/
Product

U-Req.
Exec.
UnitProgr....

Project database

- Products
- data
- ...

Experience database

Process-
models

Product
models

Quality 
models

- T/M/W
- Products
- Project

plans

Storage

Storage
(products,
measures)

ReuseReuse
(Models)

SE 2
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(Graduate)  SE Curr iculum at  Kaiserslautern (SE 2)

• Chapter 1

– Basics of software project & quality management & improvement

• Chapter 2

– Basics of engineering-style software development

• Chapter 3

– Engineering style planning and performance of software projects

• Chapter 4

– Basics of empirically based Learning

• Chapter 5

– The learning Software Organization
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(Graduate)  SE Curr iculum at  Kaiserslautern (Principles)

• Product principles
– Easy to understand ( focus on stake-holders)

– Divide & conquer (to maintain intel lectual control)
• R e q u i r e s  c l o s e d - f o r m  m a t h e m a t i c s  ( P a r n a s )

• R e q u i r e s  d o c u m e n t - b a s e d  d e v e l o p m e n t

• E x a m p l e s :  F u n c t i o n a l  s e m a t i c s ( M i l l s ) ,  M I L  ( D e R e m e r ),  
S C R  m o d e - b a s e d  r e q u i r e m e n t s  t a b l e s  ( P a r n a s )

• B a d :  A x i o m a t i c  s p e c ,  O O  s p e c s  w i t h o u t  “ i m p o r t s ”

– Level  completeness

– Horizontal  & Vert ical  Traceabil i ty

– Explicit  documentation of verif ication/val idation
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(Graduate)  SE Curr iculum at  Kaiserslautern (Principles)

• Process principles
– Prevention over detect ion

– Early detection saves cost

– Incremental  development  reduces r isk

– Design for testing, modif ication, variat ion

• S i m p l i c i t y  i s  d e s i r a b l e ( p r o g r a m m i n g  c o n t e s t s  a r e  

c o u n t e r - p r o d u c t i v e ;  s i m p l e  d e s i g n  c o n t e s t s  a r e  n e e d e d ! )

– Separate concerns
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Summary & Out look

• T e a c h i n g  e n g i n e e r i n g  r e q u i r e s

– C o m m u n i c a t i n g  e x i s t i n g  p r o v e n  b e s t  p r a c t i c e s a s  a  b a s i s

– C o n c e n t r a t i o n  o n  f i r s t - o r d e r  p r inc ip les

– P r a c t i c e a n d  e x p e r i e n c e b e n e f i t s

– A n a l y s i s  b e f o r e  c o n s t r u c t i o n

– F o c u s  o n  “ s i m p l e  s o l u t i o n s ” c o u n t

– E m p i r i c a l  m o d e l i n g  b u i l d i n g  p r o v i d e s  p r e d i c t a b l e  

e n g i n e e r i n g  o f  s o f t w a r e

• T h e r e  i s  a  t r u e  d i f f e r e n c e  b e t w e e n  s o f t w a r e  e n g i n e e r i n g  &  

s o f t w a r e  t e c h n o l o g y

• T h e  s a m e  g u i d e l i n e s  a p p l y  f o r  t r a i n i n g  o f  p r a c t i t i o n e r s

Key hir ing questions reveal ing the dif ference
between mathemat ic ians & engineers:

What is the „best“  XYZ technology?

O u r  n e x t  s t e p :

J o i n t  f i r s t  o n e / t w o  U G y e a r s  f o r  a l l  e n g i n e e r s  i n c l u d i n g  C S / S E
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The book is  
available

as of today!


