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ABSTRACT

The P r o j e c t  D em onstra t ing  E x c e l l e n c e  i s  an a d a p t a t i o n  o f  a 
s y s t e m a t i c ,  "phased" approach to  job  t r a i n i n g  a p p l i e d  i n  an 
academic environment  to  th e  development  o f  a  t o t a l  c u r r ic u lu m  
i n  computer  s c i e n c e .  The p r o c e s s  o f  job t r a i n i n g  development  
i s  b a sed  on an a p p l i c a t i o n  o f  g e n e r a l  p r i n c i p l e s  o f  sys tems 
a n a l y s i s  and des ig n  to  cou rse  development .  The PDE s p e c i f i c a l l y  
documents th e  " f r o n t  end" problem a n a l y s i s ,  t h e  o b j e c t i v e s ,  
and th e  p r e l i m i n a r y  d e s ig n  o f  t h e  o v e r a l l  c u r r i c u lu m .
The p r o b le m /o p p o r tu n i ty  i d e n t i f i e d  f o r  r e s o l u t i o n  i s  th e  need 
f o r  c r i t i c a l  t h i n k i n g  and r a t i o n a l  d e c i s i o n  making viewed 
i n  a t e c h n i c a l  sense  i n  sys tems development .  S k i l l s  and 
knowledge s u f f i c i e n t  to  en ab le  g r a d u a t e s  to  pe rfo rm  i n  
f u n c t i o n a l  r o l e s  i n  a development team, i n  o p e r a t i o n s ,  and 
i n  t e c h n i c a l  su p p o r t  a r e  i d e n t i f i e d  based  on a case  s tud y  
a t  AT&T Long L in e s .  E n d - o f - c u r r i c u lu m  o b j e c t i v e s  and e n a b l in g  
o b j e c t i v e s  a r e  s p e c i f i e d  i n  te rm s  o f  th e  s k i l l s  and knowledge 
r e q u i r e m e n t s .  A model c u r r i c u lu m  d e s ig n ed  to  e n ab le  th e  
o b j e c t i v e s  i s  g iven  w i th  components i n  B u s iness  In f o r m a t io n  
Systems Development, Hardware O r g a n iz a t i o n ,  Sof tware  E n g in e e r -  
i n g ,  and M athem at ica l  F o u n d a t io n s .  A case  i s  made f o r  a 
problem s o l v i n g  approach  i n  each o f  t h e  f o u r  components.
The developm enta l  a c t i v i t i e s  a re  documented a c c o rd in g  to 
d ocum en ta t ion  s t a n d a r d s  f o r  program a p p ro v a l  o f  th e  New J e r s e y  
Board o f  H igher  E d u c a t io n ,  th e  J e r s e y  C i ty  S t a t e  Col lege  
S en a te  C urr icu lum  and I n s t r u c t i o n  Committee, and the  T r a i n in g  
Development S ta n dard s  u se d  a t  t h e  Systems T e c h n ic a l  E d u ca t io n  
C e n te r  o f  AT&T Long L in e s .  The c u r r i c u lu m  documented i n  th e  
PDE has  been recommended to  t h e  Computer Sc ience  Curr icu lum 
Development Committee, o f  which th e  a u th o r  i s  a member, and 
th e  c o l l e g e  a d m i n i s t r a t i o n  as  t h e  b a s i s  f o r  a  new major 
i n  computer  s c i e n c e  to  be implemented a t  JCSC du r in g  the  
1980-81 academic y e a r .
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PRELIMINARY PROGRAM Alfl'iOUNCEKSNT

1.  J e r s e y  C i ty  S t a t e  C o l lege  
September 1979

2. P roposed  p rogram ;

3S i n  Computer S c ience

To t r a i n  computer  p r o f e s s i o n a l s  who w i l l  be a b le  to  work 
i n  b u s i n e s s  and i n d u s t r y  a s  programmers o r  a n a l y s t s ,  o r  
-who w i l l  be a b le  to  p u rsu e  g r a d u a t e  work i n  computer 
s c i e n c e .

Numerous s t u d i e s  show t h a t  t h e  growth i n  computer a p p l i c a  
t i o n s  w i l l  c r e a t e  a l a r g e  number o f  c a r e e r  o p p o r t u n i t i e s  
i n  t h e  computer  f i e l d  f o r  a t  l e a s t  t h e  coming decade.
Job o p p o r t u n i t i e s  i n  Hudson County and New York C i ty  
a lo n e  w i l l  be more th an  a d e q u a te  to  employ JCSC g r a d u a t e s  
No p u b l i c  f o u r  y e a r  c o l l e g e  i n  Hudson o r  Bergen C oun t ies  
o f f e r s  a comprehens ive  program i n  t h i s  f i e l d .

3. P r o j e c t e d  Freshman E n r o l l m e n t s :

a) F i r s t  y e a r  30 PTES

b) F i f t h  y e a r  50 FTES

Bate  to  be o f f e r e d :  F e b r u a r y ,  1980

4. F a c u l t y  R e s o u r c e s :

The c o l l e g e  can o f f e r  most o f  t h e  program w i th  c u r r e n t
f a c u l t y .  About 2 o r  3 f u l l  t im e p o s i t i o n s  o r  t h e  e q u iv a ­
l e n t  i n  v i s i t i n g  o r  a d j u n c t  p o s i t i o n s  w i l l  e v e n t u a l l y  
need to  be added.

5. F a c i l i t i e s  R e s o u r c e s :

The c o l l e g e  has  ad eq u a te  computer  r e s o u r c e s  and l a b o r a ­
t o r i e s  to  s t a r t  t h e  program. A d d i t i o n a l  f a c i l i t i e s  w i l l  
be added as  the  program grows.

6. O th e r  R e s o u r c e s :

The a r e a  i s  r i c h  i n  t e c h n i c a l  e x p e r t i s e .  The c o l l e g e
w i l l  be a b le  to  draw a d v ic e  and c ap a b le  a d j u n c t  f a c u l t y  
from n e a rb y  b u s i n e s s  and i n d u s t r y .

7 .  The i n s t i t u t i o n a l  m as te r  p l a n  c a l l s  f o r  programs w i th
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dem o n s t ra ted  c a r e e r  o p p o r t u n i t i e s  f o r  s t u d e n t s .  The 
same h o ld s  f o r  th e  s t a t e  m as te r  p l a n .

8. Two nearby  s c h o o l s  o f f e r  computer  s c i e n c e  programs,
. namely,  S te v e n s  I n s t i t u t e  o f  Technology and S t .  P e t e r ’ s

C o l l e g e .  The t u i t i o n  a t  bo th  o f  t h e s e  sc ho o ls  i s
► a n p r e c i a b ly  h i g h e r  t h a n  a t  JCSC and th u s  they a re  too  

ex pens ive  f o r  many s t u d e n t s .  F u r t h e r ,  the  c u r r i c u lu m
■' at" S tevens  i s  more e n g in e e r i n g  o r i e n t e d  than  th e  proposed

c u r r ic u lu m  and the  program a t  S t .  P e t e r ' s  does n o t  have 
t h e  same scope .

* 3. JCSC has  made p r e l i m i n a r y  c o n t a c t  w i t h  nearby community
c o l l e g e s  and w i l l  work to  i n s u r e  th e  maximum amount o f

* t r a n s f e r  c r e d i t  f o r  s t u d e n t s  who have s u i t a b l e  c o u r s e s .
►

*
>

I
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SECTION I

RATIONALE FOR THE CURRICULUM AT JCSC

A. I n t r o d u c t i o n

The work l e a d i n g  to  th e  m a t e r i a l  p r e s e n t e d  i n  t h i s  document 
was c a r r i e d  o u t  by t h e  Computer S c i e n c e  C u r r i c u lu m  Develop­
ment Committee.  V a lu a b le  i n p u t  to  t h e  com m it tee  was 
p r o v i d e d  by way o f  c o n s u l t a t i o n  by Mary J .  C l a r k  (JCSC 
Dean o f  A r t s  and S c i e n c e s ) ,  Magdalena E f r o s  (JCSC C e n te r  
f o r  Computing S e r v i c e s ) ,  C a r l  Holloman (JCSC C e n te r  f o r  
Computing S e r v i c e s ) ,  V a l e r i e  D 'A n ton io  (AT&T Long L i n e s ) ,  
George E o ley  ( B e l l  Te lephone  L a b o r a t o r i e s ) ,  Suzanne Hain 
(AT&T Long L i n e s ) ,  and Anthony Montanaro ( R u t g e r s  U n i v e r s i t y ) .  
S u b j e c t  m a t t e r  e x p e r t i s e  r e q u i r e d  f o r  s e v e r a l  c o u r s e  o u t l i n e s  
was p r o v i d e d  by Bruce K i t t i n g e r  (AT&T Long L i n e s ) ,  and 
C y n t h i a  S e r ra n o  (AT&T Long L i n e s ) .  The Computer S c ien c e  
C u r r ic u lu m  Development Committee assum es ,  o f  c o u r s e ,  f u l l  
r e s p o n s i b i l i t y  f o r  t h e  c o n t e n t  and recom m enda t ions  c o n t a i n e d  
i n  th e  r e p o r t .

B. O v e r a l l  O b j e c t i v e s  o f  t h e  Program

The p ro p o se d  m a jo r  i n  Computer S c i e n c e  i s  d e s i g n e d  to
( l )  p r e p a r e  s t u d e n t s  to  go i n t o  th e  f i e l d  as  e n t r y  l e v e l  
com pu te r  p r o f e s s i o n a l s  i n  a r e a s  o f  a n a l y s i s ,  d e s i g n ,  
i m p l e m e n ta t io n ,  v a l i d a t i o n ,  and m a in te n a n c e  o f  computer  
sy s te m s ,  (2 )  p r e p a r e  s t u d e n t s  f o r  g r a d u a t e  s tu d y  i n  com pu te r  
o r i e n t e d  s c i e n c e s ,  and (3 )  p r e p a r e  s t u d e n t s  to  t e a c h  com pute r  
s c i e n c e  and computer  r e l a t e d  m a th e m a t ic s  on t h e  se co n d a ry  
s c h o o l  l e v e l .  F o r  n o n - m a j o r s ,  t h e  program c o n t a i n s  c o u r s e s  
d e s ig n e d  to  p r o v i d e  s k i l l s  and knowledge s u f f i c i e n t  to  
u s e  t h e  com puter  a s  a  t o o l  f o r  p rob lem  s o l v i n g  i n  h i s  o r  
h e r  a r e a  o f  s p e c i a l i z a t i o n .  F o r  t h e  g e n e r a l  s t u d e n t  th e  
program  i n c l u d e s  i n t r o d u c t o r y  and s u rv e y  ty p e  c o u r s e s  
c o v e r i n g  c o n c e p t s  and a p p l i c a t i o n s  o f  com puter  s c i e n c e  i n  
o u r  t e c h n o l o g i c a l  s o c i e t y .

C. R a t i o n a l e  f o r  t h e  Development o f  t h e  Program a t  JCSC

J e r s e y  C i ty  S t a t e  C o l l e g e ,  b e c a u s e  o f  i t s  commitment to  
s e r v e  t h e  u rb a n  com m uni t ies  w i t h i n  which i t  i s  l o c a t e d ,  h a s  
s p e c i f i c a l l y  d e l i n e a t e d  a s  one o f  i t s  o b j e c t i v e s  th e  d e v e l o p ­
ment o f  p r o f e s s i o n a l  p rog ram s f o r  i t s  s t u d e n t s . 2 S t u d e n t s  
a t  t h e  c o l l e g e  d e s i g n a t e  a d e q u a te  c a r e e r  and p r o f e s s i o n a l  
t r a i n i n g  a s  t h e i r  most  i m p o r t a n t  r e a s o n  f o r  e l e c t i n g  to  
come t o  t h i s  c o l l e g e . ^  D e r iv in g  a s  t h e y  do from f a m i l i e s  
w i t h  m u l t i p l e  so c io ec o n o m ic  d i s a d v a n t a g e s ,  o u r  s t u d e n t s  
a r e  a n x io u s  to  p r o v i d e  t h e m s e lv e s  w i th  economic s e c u r i t y
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as  s. b ase  f o r  im prov ing  o t h e r  f a c e t s  o f  t h e i r  l i v e s .
S t a t i s t i c s  show t h a t  a l a r g e  p e r c e n t a g e  o f  t h e  s t u d e n t s  a t  
t h i s  c o l l e g e  come from f a m i l i e s  w i th  an a v e rage  income f a r  
below th e  n a t i o n a l  and s t a t e  a v e r a g e s .  f o r  example 60a 
o f  t h e i r  f a m i l i e s  have incomes below .*15,000 as compared 
w i th  34C;'o n a t i o n a l l y .  Here than  a t h i r d  o f  o u r  s t u d e n t s  
come from e t h n i c  g roups  which have s u f f e r e d  economic d i s ­
c r i m i n a t i o n  i n  th e  p a s t  o r  from groups  which have r e c e n t l y  
m ig ra te d  from " t h i r d  world" c o u n t r i e s . ?  Thus, upward economic 
and s o c i a l  m o b i l i t y  must r e a s o n a b ly  be r e g a r d e d  as  a prime 
goa l  f o r  a m a j o r i t y  o f  our s t u d e n t s .  I n  th e  l a s t  f i v e  
y e a r s ,  the  c o l l e g e  h a s  added degree  programs i n  C r im in a l  
J u s t i c e ,  F i r e  S a f e t y  and S e c u r i t y ,  P u r s i n g  and 3 u s i n e s s  
A d m i n i s t r a t i o n  to  a d d r e s s  s t u d e n t  n eed s  i n  new a r e a s  o f  
p r o f e s s i o n a l  p r e p a r a t i o n . '  I t  now seek s  a p p ro v a l  f o r  the  
B ache lo r  o f  S c ien ce  Degree Program to  make an a d d i t i o n a l  
a r e a  o f  p r o f e s s i o n a l  p r e p a r a t i o n  a v a i l a b l e  to  incoming 
s t u d e n t s .  A B a c h e lo r  o f  -Science i n  Computer S c ien c e  i s  a 
r e a d i l y  r e c o g n iz e d  and r e s p e c t e d  deg ree  which w i l l  enab le  
s t u d e n t s  from J e r s e y  C i ty  S t a t e  C o l le g e  to compete f o r  jobs  
as computer  p r o f e s s i o n a l s  and i n  r e l a t e d  f i e l d s .  Jobs  i n  
th e  computer  f i e l d  a r e  a v a i l a b l e  th r o u g h o u t  i n d u s t r y ,  
government,  commerce and e d u c a t io n .

There a re  numerous co g en t  a rguments  which f u r t h e r  su p p o r t  
the  e s t a b l i s h m e n t  o f  a computer  s c i e n c e  m ajor  a t  t h i s  
c o l l e g e  a t  t h i s  t im e .  Any c o l l e g e  which e x p e c t s  to se rve  
the  needs  o f  a h i g h l y  t e c h n o l o g i c a l  s o c i e t y  must p ro v id e  
adequa te  programs i n  computer  s c i e n c e  f o r  i t s  s t u d e n t s .
To deny th e  c o l l e g e  t h e  chance to  d ev e lo p s  i t s  computer 
program i s  to  t r u n c a t e  t h e  p o s s i b i l i t i e s  o f  m a i n t a i n in g  
modern programs i n  e d u c a t i o n ,  t h e  b i o l o g i c a l  and p h y s i c a l  
s c i e n c e s ,  t h e  s o c i a l  s c i e n c e s ,  b u s i n e s s  a d m i n i s t r a t i o n ,  
and c r i m i n a l  j u s t i c e  a d m i n i s t r a t i o n ,  a l l  o f  which a re  becoming 
i n c r e a s i n g l y  dependen t  on computer t e c h n o lo g y .  I f  the  m ajor  
i s  n o t  e s t a b l i s h e d  nowr i t  w i l l  need to  be e s t a b l i s h e d  i n  
th e  f u t u r e ,  s i n c e  t h e r e  e x i s t s  a c l e a r  s t u d e n t  and c u r r i c u l a r  
demand f o r  i t .  I n d e e d ,  most o f  the  c o u r s e s  i n  t h e  p r o j e c t e d  
program are  a l r e a d y  o f f e r e d  w i th  good e n r o l l m e n t s .  The c o s t  
to  th e  c o l l e g e  w i l l  n o t  be e x c e s s i v e ,  s i n c e  o n ly  a modest 
ex pan s io n  o f  p r e s e n t  f a c u l t y  and f a c i l i t i e s  w i l l  be n e c e ­
s s a r y  to  p r o v id e  f o r  b o th  the  computer  s c i e n c e  program and 
s u b s i d i a r y  computer  o r i e n t e d  m inors  f o r  o t h e r  m a jo r s .  I n  
f a c t ,  t h e  p o i n t  needs  to  be emphasized t h a t  t h e  c o l l e g e
w i l l  need to  expand i t s  computer s e r v i c e s ,  i n  any c a se ,  
j u s t  to  tak e  c a r e  o f  e x i s t i n g  demands from o t h e r  major 
program s.  Thus,- no l o g i c a l  r e a s o n  e x i s t s  f o r  denying  th e  
s t u d e n t s  a t  t h i s  c o l l e g e  th e  o p p o r t u n i t y  to  g r a d u a t e  w i th  
a degree  i n  a f i e l d  which f e e d s  i n t o  a  r a p i d l y  expanding  
jo b  m arke t ,  p a r t i c u l a r l y  s i n c e  t e c h n i c a l  f i e l d s  have always 
been l a d d e r s  to  economic su c c e s s  f o r  d i s a d v a n ta g e d  y o u th .
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Because o f  t h e  f a c t  t h a t  th e  c o l l e g e  accommodate: s t u d e n t s  
from th e  most u rban  and i n d u s t r i a l i s e d  a re a  o f  th e  s t a t e ,  
i t  r e c o g n i z e s  t h a t  the  ave rage  p r e p a r a t i o n  o f  a'’lum ber  of  
t h e s e  s t u d e n t s  ha s  been s l i g h t l y  below t h a t  o f  s t u d e n t s  i n  
s i s t e r  s t a t e  c o l l e g e s  o r  p r i v a t e  i n s t i t u t i o n s ,  N e v e r t h e l e s s ,  
t h e  c o l l e g e  a l s o  e n r o l l s  many s t u d e n t s  from th e  l o c a l  c o u n t i e s ,  
who have e x c e p t i o n a l  c s u a b i l i t y ,  who come h e re  f o r  v a r y i n g  
r e a s o n s  among which a re  r e a d y  a c c e s s ,  low t u i t i o n ,  and 
fam i ly  l o y a l t y  to  the  i n s t i t u t i o n .  F u r th e rm o re ,  a s i g n i f i ­
c an t  p e r c e n t a g e  o f  our  s t u d e n t s  a re  immigrants  from f o r e i g n  
c o u n t r i e s  w i th  e x c e l l e n t  m a th e m a t ic a l  and s c i e n t i f i c  s k i l l s .

D. Jemanc and P r o j e c t e d  E n r o l lm e n t s  f o r  the  Program

The f i r s t  computer  c o u r s e s  were i n i t i a t e d  a t  J e r s e y  Ci ty  
S t a t e  C o l leg e  i n  1959. By t h e  sc h oo l  y e a r  o f  1976-77,  
twenty  c o u r s e s  'were o f f e r e d  w i th  an e n ro l lm e n t  o f  470 
s t u d e n t s .  Two y e a r s  l a t e r  i n  Academic Year 1979-80 
computer c o u rs e  l i s t i n g s  had more th a n  doubled to  45 w i th  
a t o t a l  s t u d e n t  e n ro l lm e n t  o f  1 ,0 4 0 .  These' s t a t i s t i c s  
a re  s i m i l a r  to  t h o s e  a t  o t h e r  s t a t e  c o l l e g e s  which have 
a l r e a d y  had computer  s c i e n c e  degree  programs approved .  I f  
the  computer  s c i e n c e  ma.ior i s  e s t a b l i s h e d ,  a d o u b l in g  o f  
course  e n r o l l m e n t s  to 2 ,000  s t u d e n t s  can be e x p ec te d  w i t h i n  
two y e a r s .

E. Employment P r o s p e c t s  f o r  Computer S c ien ce  G radu a tes

The employment p i c t u r e  f o r  p r e s e n t  computer  s c i e n c e  g r a d u a t e s  
i s  v e ry  p r o m is in g .  V/ithout  t h e  o c c u r re n c e  o f  a m ajor  d e c l in e  
o f  th e  U n i ted  S t a t e s  economy, and s p e c i f i c a l l y  th e  computer 
i n d u s t r y ,  which does n o t  a lways p a r a l l e l  g e n e r a l  b u s i n e s s  
and i n d u s t r y  ex p an s ion  and c o n t r a c t i o n  c y c l e s ,  t h i s  employ­
ment p i c t u r e  i s  p r o j e c t e d  to  c o n t in u e  i n t o  th e  decade o f  
o f  th e  n i n e t i e s .

The employment p r o j e c t i o n s  j u s t  r e c e n t l y  p r e p a r e d  by the  
S t a t e  o f  hew J e r s e y ,  shows t h a t  th e  o c c u p a t io n  o f  computer  
s p e c i a l i s t ,  which i s  comprised  o f  programmers, a n a l y s t s ,  
and o t h e r  computer  s p e c i a l i s t s ,  i s  e x p ec ted  to  grow from 
1 3 ,3 0 9  ( a  1979 coun t)  to  1 9 ,3 0 0  i n  1985 i n  t h e  S t a t e  o f  
New J e r s e y ;  an i n c r e a s e  o f  45 .11  p e r c e n t .  N a t i o n a l  p r o j e c t -  
t i o n s  show an even g r e a t e r  i n c r e a s e  o f  55 p e r c e n t  when 
t o t a l  U n i t e d  S t a t e s  numbers have i n c r e a s e d  to  475 ,000  i n  
1985 from 308 ,000  i n  1 9 7 4 .4

In  a r e c e n t  (1979) n a t io n w id e  s tudy  done by Dr. John  V/. 
Hamblen, o f  th e  R o l l a  School  o f  Mines, he n o t e s  t h a t  the  
U ni ted  S t a t e s  i s  only  p ro d u c in g  o n e - s i x t h  th e  computer  
s c i e n c e  b a c h e l o r ' s ,  o n e - e l e v e n t h  th e  computer s c i e n c e  
m a s t e r ’ s ,  and o n e - f o u r t h  th e  computer  s c i e n c e  d o c t o r a t e ' s

|
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t h a t  t h e  n a t i o n  needs  a n n u a l l y .  A l s o ,  h i s  p r o j e c t i o n s  show 
a  need  f o r  a p p ro x im a te ly  11 6 ,00 0  a d d i t i o n a l  computer  p e o p le  
each  y e a r  d u r i n g  th e  n e x t  f i v e  to  t e n  y e a r s .  T h is  f i g u r e  
e x c l u d e s  o p e r a t o r s ,  key e n t r y ,  and o t h e r  c l e r i c a l  t y p e s .

One v e ry  i m p o r t a n t  c o n c l u s i o n  t h a t  Dr. Hamblen d e r i v e s  i n  
h i s  s t u d y ,  i s  t h a t  the  i n d u s t r y  i s  o v e r - u t i l i z i n g  th e  
u n d e r - e d u c a t e d  computer  s p e c i a l i s t ;  i . e . ,  t h a t  t h e r e  a r e  
to o  many o n e -  and tw o - y e a r  v o c a t i o n a l  and community c o l l e g e  
g r a d u a t e s  e n t e r i n g  the  work f o r c e  and n o t  n e a r l y  enough 
p e o p le  w i t h  an u n d e r g r a d u a t e  d e g r e e  and beyond.

A n o th e r  b a r o m e t e r  o f  t h e  demand f o r  computer  s p e c i a l i s t s  
i s  th e  c l a s s i f i e d  ad s e c t i o n  o f  e a c h  S u n d a y 's  e d i t i o n  o f  
o f  any m a jo r  m e t r o p o l i t a n  n e w sp a p e r .  A l though t h i s  m easure  
o f  demand i s  i n f l a t e d  by m u l t i p l e  ads  (by p e r s o n n e l  a g e n c i e s )  
f o r  th e  same p o s i t i o n s ,  i t  shows a  s t r o n g  and growing demand, 
whose end i s  n o t  i n  s i g h t .

As s t a t e d  e a r l i e r ,  b a r r i n g  any c a t a s t r o p h i c  downturn o f  t h e  
economy, com puter  s c i e n c e  g r a d u a t e s  d u r in g  t h e  n e x t  f i v e  to  
t e n  y e a r s  w i l l  be a b le  to  choose  f rom  many companies and 
many p o s i t i o n s ,  and w i l l  command a  s t a r t i n g  s a l a r y  t h a t  i s  
much h i g h e r  t h a n  t h a t  o f  com parab le  d i s c i p l i n e s .

I n  p a r t i c u l a r ,  s t u d e n t s  g r a d u a t i n g  w i t h  a Computer S c i e n c e  
d e g re e  f rom  J e r s e y  C i ty  S t a t e  C o l l e g e  w i l l  have  no d i f f i c u l t y  
f i n d i n g  r e l e v a n t  employment.  D i r e c t  ev id e n ce  o f  t h i s  i s  th e  
f a c t  t h a t  i n  r e c e n t  sam ples  a p p r o x i m a t e ly  80$ o f  t h o s e  who 
to o k  t h e  Computer  S c ie n c e  M a th em a t ic s  S p e c i a l i z a t i o n  

o f f e r e d  by th e  M athem atics  D e p a r tm en t ,  o b t a i n e d  p o s i t i o n s  
i n  t h e  com p u te r  f i e l d . 5 During t h e  l a s t  f o u r  y e a r s  J e r s e y  
C i ty  S t a t e  C o l le g e  g r a d u a t e s  have  o b t a i n e d  p o s i t i o n s  i n  
n a t i o n a l l y  known f i r m s  i n c l u d i n g :

AT&T L in g  L i n e s ,  B e d m in s te r ,  NJ
B e l l  L a b o r a t o r i e s ,  Murray H i l l ,  NJ
IBM, S t e r l i n g  F o r e s t ,  S u f f e r n ,  NY
Auxton Computer E n t e r p r i s e s ,  E d i s o n ,  NJ
American Telephone and T e l e g r a p h ,  P i s c a ta w a y ,  NJ
M a n u f a c tu re s  Hanover T r u s t ,  New York, NY
New York L i f e  I n s u r a n c e  Co . ,  New York, NY
I n s c o  C o r p . ,  Neptune,  NJ
Compuscan, T e t e r b o r o ,  NJ
P r u d e n t i a l  I n s u r a n c e  C o . ,  Holm del ,  NJ
Systems-Management, Englewood C l i f f s ,  NJ
Union C a rb id e  Corp, New York, NY
K id d e r ,  Peabody & C o . ,  New York, NY
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Chronology o f  Computer Sc ience  C urr icu lum  Developmen'

J e r s e y  C i ty  S t a t e  Col lege  was th e  f i r s t  s t a t e  c o l l e g e  i n  
hew J e r s e y  to  make use o f  a g e n e r a l  purpose  d i g i t a l  computer  
i n  i t s  c u r r i c u lu m .  In  1353 the  computer  began to  be used  i n  
c o n n e c t io n  w i th  the  course  N um erica l  A n a ly s i s  o f f e r e d  by 
th e  M athem atics  Department u t i l i z i n g  an IBM 1620 l o c a t e d  

* a t  what was th e n  c a l l e d  the  Newark C o l leg e  o f  E n g in e e r in g .
I n  1963 a s i m i l a r  a rrangement  was made to  use  the  computer 
f a c i l i t i e s  a t  R u tg e rs  U n i v e r s i t y  i n  New Brunswick with  

y s t u d e n t s  t r a v e l i n g  from J e r s e y  C i ty  d u r in g  the  e ven ings  and
on 'week-ends. I t  was du r ing  t h i s  p e r i o d  t h a t  the  f i r s c  
d i s c u s s i o n s  o c c u r r e d  between Thomas Mott (R u tg e r s )  and 
Oeorge Daneluk (JCSC) about  the  p o s s i b i l i t y  o f  R u tg e rs  
p r o v id in g  t im e  s h a r in g  s e r v i c e s  to  a l l  t h e  s t a t e  c o l l e g e s  
by means o f  an IBM 360, f o r  which f i n a n c i a l  su p p o r t  was 
b e in g  sough t  from the  N a t io n a l  S c i e n c e  F o u n d a t io n .  P u r s u a n t  
to  t h i s ,  J e r s e y  Ci ty  S t a t e  C o l le g e  h o s t e d  the  f i r s t  m ee t ing  

» o f  r e o r e s e n t a t i v e s  o f  th e  S t a t e  C o l l e g e s ,  R u tg e r s ,  t h e  N . J .
B o a r d 'o f  H ig h e r  E d u c a t io n ,  and IBM to  e x p lo re  th e  p o s s i b i l i t y  
o f  e s t a b l i s h i n g  a computer  ne tw ork  f o r  the  p u b l i c  i n s t i t u t i o n s  

■ o f  h i g h e r  l e a r n i n g  i n  the  s t a t e .  See Appendix 6 f o r  a copy 
o f  the  m in u te s  o f  t h a t  m ee t ing .  T h is  i n i t i a t i v e ,  which 

1 e v e n t u a l l y  l e d  to  th e  c r e a t i o n  o f  t h e  N .J .  E d u c a t i o n a l
P Computer Network, o b v io u s ly  had a  p ro found  e f f e c t  on th e

sub seq u e n t  development o f  academic computing i n  New J e r s e y .

> J e r s e y  C i ty  S t a t e  Col lege  was a l s o  t h e  f i r s t  s t a t e  c o l l e g e
to  i n s t a l l  i t s  own g e n e r a l  p u rpose  d i g i t a l  computer . I n  
1966 th e  c o l l e g e  a cq u i red  a second  hand IBM 1620 and^ o t h e r

, u n i t  r e c o r d  ecuipment th rou g h  th e  e f f o r t s  of  Bob Pecka,
D i r e c t o r  o f  t h e  JCSC Cente r  f o r  O c c u p a t io n a l  E d u c a t io n ,  i n

> a c o o p e r a t i v e  p r o j e c t  w i th  t h e  Nev/ark Manpower T r a i n in g
C e n te r  l o c a t e d  on the  s i t e  o f  t h e  o ld  Newark S t a t e  C o l le g e
campus. A member o f  the  M athem atics  Department a t  JCSC^

> pu t  t h e  computer  i n  o p e r a t i o n  and im m edia te ly  i n t r o d u c e d  
some new c o u r s e s  making use o f  i t ,  e . g . ,  I n t r o d u c t i o n  to

P Computers, a computer workshop f o r  Mathematics  T eachers  a t
*■ V/oodbridge High Schoo l ,  e t c .

At the  same t ime JCSC was an a c t i v e  p a r t i c i p a n t  i n  the  
ground work go ing  on a t  the  s t a t e  l e v e l  l e a d i n g  to  the  
p u rch ase  o f  t h e  IBM 1130*s ,  which were f i n a l l y  i n s t a l l e d  
i n  1963. The p rox imate  a v a i l a b i l i t y  o f  a computer  on 
campus opened up the  p o s s i b i l i t y  f o r  th e  development  o f  a 
f u l l  c u r r i c u lu m .  The Mathem atics  Department  u n d e r  the  
c h a i rm a n sh ip  o f  Dr. John Reckzech to o k  th e  l e a d  i n  i n t r o ­
duc ing  new c o u r s e s  i n  computer s c i e n c e  and computer  r e l a t e d  
m a th e m a t ic s ,  which were p a t t e r n e d  a f t e r  th e  1964 recommend­
a t i o n s  on c o m p u ta t io n a l  m athem at ics  -of the  Pane l  on Computing 
o f  t h e  Committee on the  U n d e rg radu a te  Programs i n  M athem atics  
(CUPM) and t h e  1963 recommendations f o r  academic programs
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i n  co m p u te r  s c i e n c e  o f  t h e  A s s o c i a t i o n  f o r  Computing M a ch in e ry .28 
I n  1973 a  Committee on C o m p u ta t io n a l  M athem at ics  was formed 
i n  t h e  M a th e m a t i c s  Depar tm ent  u n d e r  t h e  c h a i r m a n s h ip  o f  
George D ane luk  to  dev e lo pe  an u n d e r g r a d u a t e  m a jo r  program 
i n  Computer  S c i e n c e  M athem at ics  "based on th e  1971 recommend­
a t i o n s  on c o m p u t a t i o n a l  m a th e m a t i c s  o f  CUPM,25 See A p p e n d ix 2 
f o r  a  copy o f  t h e  program d e s c r i p t i o n ' a s  app roved  by t h e  
S e n a te  C u r r i c u lu m  and I n s t r u c t i o n  Committee i n  1975. T h is  
p rogram h a s  b e e n  s u c c e s s f u l l y  o f f e r e d  i n  t h e  M athem at ics  
D epar tm ent  u n t i l  t h e  p r e s e n t  t im e  a s  t h e  Computer S c ie n c e  
M a th em a t ic s  S p e c i a l i z a t i o n  f o r  m a t h e m a t i c s  m a j o r s .  Almost  
a l l  o f  t h e  c o u r s e s  making up t h e  S p e c i a l i z a t i o n  have  been  
i n c o r p o r a t e d  i n t o  t h e  c u r r i c u l u m  b e i n g  p ro p o se d  i n  t h i s  
document.

S h o r t l y  a f t e r  t h e  IBM 1130 was p u t  i n  o p e r a t i o n  t h e  P h y s i c s  
D epar tm en t  a t  JCSC u n d e r  t h e  l e a d e r s h i p  o f  Dr. P h i l i p  G o l d s t e i n  
a l s o  became a c t i v e l y  i n v o l v e d  i n  t h e  deve lopm ent  o f  c u r r i c u l a  
i n  com puter  s c i e n c e .  I n  1972 t h e  P h y s i c s  D epar tm ent  i m p l e ­
mented a  p rog ram  i n  com puter  s t u d i e s  d e s ig n e d  to  p r o v i d e  a  
s u b j e c t  m a t t e r  c o n c e n t r a t i o n  as  an o p t i o n  f o r  t h e  g e n e r a l  
s t u d e n t .  The d e p a r tm e n t  a l s o  d e v e lo p e d  a  s e t  o f  c o u r s e s  
d e a l i n g  w i t h  t h e  ha rdw are  a s p e c t s  o f  b o t h  d i g i t a l  and a n a l o g  
comput ing  d e v i c e s  and c o u r s e s  i n  s c i e n t i f i c  com puting .  To 
s u p p o r t  t h e s e  and o t h e r  c o u r s e s  t h e  P h y s i c s  Depar tm en t  h a s  
b u i l t  up an  e x t e n s i v e  c o l l e c t i o n  o f  l a b o r a t o r y  equipm ent  
i n c l u d i n g  l o g i c  c i r c u i t  b o a r d s ,  m i c r o - p r o c e s s o r  components ,  
a n a lo g  c o m p u te r s ,  h y b r i d  s y s te m s ,  e t c .  See Appendix 3 f o r  
a copy o f  t h e  program d e s c r i p t i o n  o f  t h e  Computer S t u d i e s  
O p t io n .  A lmost  a l l  o f  t h e  c o u r s e s  making up t h e  Computer 
S t u d i e s  O p t io n  hav e  been i n c o r p o r a t e d  i n t o  t h e  c u r r i c u lu m  
b e in g  p r o p o s e d  i n  t h i s  document.

The c o u r s e s  and program s p r e s e n t l y  b e i n g  o f f e r e d  a t  JCSC 
have been  s u c c e s s f u l  i n  t h e  i m p o r t a n t  s e n se  t h a t  e n r o l l m e n t  
h a s  s t e a d i l y  i n c r e a s e d  each  y e a r  a f t e r  t h e i r  i n c e p t i o n .
F o r  ex am p le ,  t h e  number o f  s e c t i o n s  o f  t h e  c o u r s e  I n t r o d u c t i o n  1 
t o  Computers  h a s  i n c r e a s e d  from two s e c t i o n s  p e r  y e a r  s t a r t ­
i n g  i n  1967 (one  each  s e m e s t e r )  to  an a v e rage  o f  14 s e c t i o n s  
p e r  y e a r  by 1979 .  The number  o f  s e c t i o n s  o f  t h e  Cobol 
c o u r s e  h a s  i n c r e a s e d  from 1 s e c t i o n  p e r  y e a r  s t a r t i n g  i n  
1976 t o  an a v e r a g e  o f  12 s e c t i o n s  p e r  y e a r  by 1979. An 
a v e r a g e  o f  one new advanced c o u r s e  p e r  y e a r  i n  com puter  s c i e n c e  h a s  
been  im p le m e n te d  i n t o  th e  c u r r i c u l u m  s i n c e  1968,  most  o f  
which a r e  b e i n g  c u r r e n t l y  o f f e r e d  a t  l e a s t  once a  y e a r .  A 
t o t a l  o f  a t  l e a s t  30 g r a d u a t e  and  u n d e r g r a d u a t e  c o u r s e s  i n  
com pu te r  s c i e n c e  have been  i n t r o d u c e d  a t  JCSC, n e a r l y  a l l  o f  
which  a r e  b e i n g  o f f e r e d  on a  c o n t i n u i n g  b a s i s .  Computer 
o r i e n t e d  s u b j e c t  m a t t e r  and m eth o d o lo g y  h a s  a l s o  been  I
i n c o r p o r a t e d  i n t o  t h e  c u r r i c u l u m  o f  n e a r l y  a l l  t h e  d e p a r t m e n t s  
o f  th e  c o l l e g e  to  some e x t e n t .  The p o i n t  i s  t h a t  academic  I
com pu t ing  h a s  e x h i b i t e d  th e  same p o t e n t i a l  f o r  growth  a t  j
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JCSC as i t  h a s  a t  e v e r y  o t h e r  academic  i n s t i t u t i o n  i n  t h e  
s t a t e .  The r a t e  o f  g row th  o f  academic  comput ing  i n  t h e  
p u b l i c  c o l l e g e s  and u n i v e r s i t i e s  o f  New J e r s e y ^ g e n e r a l l y  
h a s  b e en  l a r g e l y  d e te r m in e d  by t h e  d e g re e  o f  f i n a n c i a l  
s u p p o r t  f o r  s t a f f  and ha rdw are  p r o v i d e d  by t h e  s t a t e  i t s e l f .

The p r o p o s e d  c u r r i c u l u m  c o n s t i t u t e s  an e f f o r t  t o  c o n s o l i d a t e  
and e x te n d  t h e  h e r e t o f o r e  s e p a r a t e  and u n c o o r d i n a t e d  d e v e lo p ­
ment o f  p rog ram s  a t  JCSC i n t o  a  s i n g l e  c u r r i c u l u m  h a v in g  
a d e g re e  o f  c o n s i s t e n c y ,  f u n c t i o n a l  i n d e p e n d e n c e ,  and 
c o m p le t e n e s s  and which  conforms r e a s o n a b l y  c l o s e l y  to  s t a n d ­
a r d s  c o n t a i n e d  i n  r e c e n t l y  p u b l i s h e d  reco m m en d a t io n s  o f  ACM 
(1978) and IEEE ( 1 9 7 7 ).

G. P ro . ie c t  G o a ls  and Methodology

The i n t e n t  o f  t h e  com puter  s c i e n c e  c u r r i c u l u m  developm ent  
p r o j e c t  i s  to  r e p l a c e  a somewhat h a p h a z a rd  a p p ro a c h  to  
program deve lop m en t  and im p le m e n ta t io n  a t  t h e  c o l l e g e  w i th  
a more s y s t e m a t i c  p r o c e s s ,  which  w i l l  h o p e f u l l y  r e s u l t  i n  
e d u c a t i o n a l  p r o d u c t s  t h a t  a r e  more t i m e l y ,  c o n s i s t e n t ,  
c o m p le te ,  f u n c t i o n a l l y  i n d e p e n d e n t ,  and more r e l e v a n t  to  
th e  n e e d s  o f - s t u d e n t s  on th e  job  a f t e r  t h e y  g r a d u a t e .  The 
p r o c e s s  o f  c o u r s e  and program developm ent  w i l l  be c a r r i e d  
o u t  i n  t h e  f o l l o w i n g  phasess  ( l )  p r e p r o j e c t  s t u d y  and s k i l l s  
and knowledge a n a l y s i s  p l a n n i n g ,  (2 )  s k i l l s  and knowledge 
a n a l y s i s  w i t h  i m p l i c a t i o n  f o r  c u r r i c u l u m  c h an g e ,  (3)  d e v e lo p ­
ment o f  i n s t r u c t i o n a l  o b j e c t i v e s ,  c r i t e r i o n  t e s t  development ,  
and c u r r i c u l u m  d e s i g n ,  (4 )  deve lopm en t  o f  c o u r s e  m a t e r i a l s  
and p l a n n i n g  f o r  t e s t i n g  t h e  m a t e r i a l s ,  ( 5 )  t e s t i n g  o f  
th e  m a t e r i a l s  and p l a n n i n g  f o r  t h e  i n t r o d u c t i o n  o f  t h e  
c o u r s e s ,  ( 6 )  c o u r s e  i n t r o d u c t i o n  and p l a n n i n g  f o r  f o l lo w - u p  
e v a l u a t i o n ,  ( 7 )  f o l l o w - u p  e v a l u a t i o n  and reco m m en d a t io ns  f o r  
r e m e d i a l  a c t i o n ,  ( 8 )  r e m e d ia l  a c t i o n  and p l a n n i n g  f o r  new 
s k i l l s  and knowledge  a n a l y s i s ,  i . e .  go back  t o  phase  ( l ) . l  
The p r o d u c t s  o f  t h e  a c t i v i t i e s  o f  each  p h a se  w i l l  be docu­
mented and p r e s e n t e d  to  a p p r o p r i a t e  c o m m it te e s  f o r  r e v ie w  
and e v a l u a t i o n .  The p r e s e n t  p r o p o s a l  p r o v i d e s  d o cu m e n ta t io n  
f o r  p h a s e s  ( l ) ,  ( 2 ) ,  and (3)  u s i n g  t h e  d o c u m e n ta t io n  s t a n d ­
a r d s  f o r  p rogram  a p p r o v a l  o f  t h e  N. J .  Board o f  H ig h e r  
E d u c a t i o n ,  t h e  JCSC S e n a te  C u r r ic u lu m  and I n s t r u c t i o n  
Committee, and T r a i n i n g  Development S t a n d a r d s  o f  AT&T Long 
L i n e s . ‘

The - o v e r a l l  aim o f  t h e  Computer S c i e n c e  C u r r i c u lu m  to  be 
d e v e lo p e d  i s  t o  i n s u r e  t h e  a v a i l a b i l i t y  o f  r e l e v a n t  s k i l l s  
and knowledge t r a i n i n g  i n  t h e  a r e a s  o f  i n f o r m a t i o n  sys tem s  
d e v e lo p m e n t ,  h a rd w a re  o r g a n i z a t i o n  o f  c o m p u te r s ,  s o f t w a r e  
e n g i n e e r i n g  p r i n c i p l e s  and p r a c t i c e ,  and m a t h e m a t i c a l  
f o u n d a t i o n s .  The r e s p o n s i b i l i t y  o f  t h e  Computer  S c ie n c e  
C u r r icu lu m  Development Committee i n c l u d e :  ( l )  i d e n t i f y i n g
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s t a t e - o f - t h e - a r t  deve lopm ents  n e e d in g  i n s t r u c t i o n a l  a t t e n t i o n ,
(2 )  p r e p a r i n g  d o c u m e n ta t io n  on s t a t e - o f - t h e - a r t  deve lopm en ts  
f o r  i n s t r u c t i o n a l  c o n s i d e r a t i o n ,  ( 3 )  p r i o r i t i z i n g  n e e d s  f o r  
c o u rse  deve lopm ent  a n d / o r  m a in te n a n c e ,  ( 4 ) recommending th e  
deve lopm ent  o f  c o u r s e s  "based on s k i l l s  and knowledge n eeds  
a s s e s s m e n t s ,  (5 )  p r o v i d i n g  e x p e r t i s e  i n  s u b j e c t  m a t t e r  and 
m ethodo logy .  The p r i n c i p l e  f u n c t i o n  o f  th e  a d m i n s t r a t i v e  
s t r u c t u r e  e s t a b l i s h e d  to  implement  t h e  p ro p o se d  c u r r i c u lu m  
w i l l  "be to  d ev e lo pe  c o u r s e s  b a se d  on t h e  n e ed s  d e te rm in e d  by 
c u r r i c u lu m  com m it tees  and o f f e r  t h e  c o u r s e s  on as c o s t  
e f f e c t i v e ,  t i m e l y ,  and c o n v e n ie n t  a  b a s i s  as  p o s s i b l e  to  
s t u d e n t s .

H. Summary and C o n c lu s io n s

1. J e r s e y  C i t y  S t a t e  C o l le g e  i s  l o c a t e d  i n  an u rb a n  s e t t i n g  
many o f  whose r e s i d e n t s  a r e  i n  t h e  low er  economic s t r a t a .
A p r im a r y  m is s io n  o f  t h e  c o l l e g e  i s  to  p r o v i d e  v i a b l e  
c a r e e r  o p p o r t u n i t i e s  f o r  p e r s o n s  who l i v e  i n  Hudson and 
o t h e r  n e a r b y  c o u n t i e s .  Dur ing  t h e  1 9 8 0 ' s  t h o u s a n d s  o f  
new com puter  jo b s  w i l l  be c r e a t e d  each  y e a r  a s  a r e s u l t  
o f  t h e  c o n t i n u e d  and r a p i d  e x p a n s io n  o f  t h i s  f i e l d .
Many o f  t h e s e  jo b s  w i l l  be a v a i l a b l e  i n  N o r th e r n  New 
J e r s e y  and New York C i t y ,  a r e a s  where most g r a d u a t e s  o f  
t h e  c o l l e g e  l i v e  o r  work. I t  i s  q u i t e  l o g i c a l  t h a t  t h e  
c o l l e g e  p l a n  to  implement  a com puter  s c i e n c e  d e g re e  
program .

2. The need  f o r  a computer  s c i e n c e  program i s  h i g h l i g h t e d  
by t h e  numerous r e q u e s t s  th e  c o l l e g e  r e c e i v e s  r e g u l a r l y  f rom 
s t u d e n t s  i n t e r e s t e d  i n  p u r s u i n g  a computer  s c i e n c e  c a r e e r .  
U n f o r t u n a t e l y ,  t h e s e  s t u d e n t s  go e l s e w h e re  o r  go w i t h o u t  
b e c a u se  o f  th e  l a c k  o f  a  s u i t a b l e  program a t  t h e  c o l l e g e .
I n  a d d i t i o n ,  some s t u d e n t s  a r e  f o r c e d  to  t r a n s f e r  from 
th e  c o l l e g e  a f t e r  one o r  two y e a r s  b e cau se  th e y  want a 
com puter  s c i e n c e  d e g r e e .  S t u d e n t s  who rem a in  a t  th e  
c o l l e g e  p e r s i s t e n t l y  a sk  why we d o n ' t  have  a computer

► s c i e n c e  program . Thus by n o t  o f f e r i n g  a  com puter  s c i e n c e
d e g re e  program , th e  c o l l e g e  i s  n o t  doing  i t s  s h a r e  i n  
p r o v i d i n g  a d eq u a te  o p p o r t u n i t i e s  f o r  c a r e e r  deve lopm ent  
f o r  i t s  s t u d e n t s  i n  an i m p o r t a n t  f i e l d .

3. Two o t h e r  n e a rb y  s c h o o l s  o f f e r  computer  s c i e n c e  p ro g ram s ,  
S t e v e n s  I n s t i t u t e  o f  T echnology  and S t .  P e t e r s  C o l l e g e .
The t u i t i o n  a t  b o th  o f  t h e s e  s c h o o l s  i s  a p p r e c i a b l y  
h i g h e r  t h a n  a t  JCSC and too  e x p e n s iv e  f o r  many s t u d e n t s .

r. F u r t h e r ,  t h e  c u r r i c u lu m  a t  S t e v e n s  i s  more e n g i n e e r i n g
o r i e n t e d  t h a n  our  p ro p o se d  c u r r i c u l u m ,  and th e  c u r r i c u l u m  
a t  S t .  P e t e r s  i s  n o t  as  b r o a d  i n  scope a s  t h e  p ro p o se d  
program . I n  any e v e n t ,  t h e r e  i s  s u f f i c i e n t  demand i n  
th e  com pu te r  f i e l d  so t h a t  a computer  s c i e n c e  program 
a t  JCSC w i l l  n o t  a d v e r s e l y  im p a c t  t h e  progi-ams a t  t h e s e
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o t h e r  s c h o o l s .

4 .  I n  summary, th e  economics,  t h e  dem ograph ics ,  and job  
m arke t  p r o x im i ty  c l e a r l y  w a r r a n t  a computer  s c i e n c e  
program a t  J e r s e y  C i ty  S t a t e  C o l l e g e .

5. "Honest  p o v e r ty  i s  a  gem t h a t  even  a King m igh t  f e e l
proud to  c a l l  h i s  own, b u t  I  w ish  to  s e l l  o u t .  I  have
s p o r t e d  t h a t  k in d  o f  j e w e l r y  lo n g  enough. I  want some
v a r i e t y .  I  wish to  become r i c h ,  so t h a t  I  can i n s t r u c t  
t h e  p e o p le  and g l o r i f y  h o n e s t  p o v e r t y  a l i t t l e ,  l i k e  
th o s e  k i n d - h e a r t e d ,  f a t ,  b e n e v o l e n t  p e o p le  do."-

•»

Mark Twain, Mark Twain*s T r a v e l s  w i th  Mr. Brown, p . .  236.
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SECTION I I  

PREPROJEC T ANAITSIS

A. Purpose

The p u rp o se  o f  t h i s  p r e p r o j e c t  a n a l y s i s  i s  to  d e te r m in e  
w h e th e r  o r  n o t  d e f i c i e n c i e s  w o r th  s o l v i n g  e x i s t ,  which  can 
he a d d r e s s e d  hy a c u r r i c u lu m  i n  com pute r  s c i e n c e .  A- program 
sh o u ld  n o t  he im p lem en ted  m ere ly  b e c a u s e  i t  would he " n i c e "  
to  h a v e .  The a n a l y s i s  i s  i n t e n d e d  to  i d e n t i f y  d e f i c i e n c i e s  
t h a t  a r e  c a u s e d  s p e c i f i c a l l y  hy a l a c k  o f  s k i l l  and knowledge 
r e q u i r i n g  t r a i n i n g  and e d u c a t i o n .  The a n a l y s i s  i s  i n t e n d e d  
to  "p rov id e  i n f o r m a t i o n  ah o u t  t h e  v a l u e  o f  s o l v i n g  d e f i c i e n c i e s  
and ah o u t  t h e  p e n a l t i e s  i n c u r r e d  i f  t h e y  a re  n o t  s o l v e d .
The d o c u m e n ta t io n  i s  i n t e n d e d  to  e n a b l e  rev iew  c o m m i t t e e s  to  
d e c id e  w h e th e r  i t  w i l l  he w o r th w h i l e  to  a u t h o r i z e  t h e  n e x t  
s t e p s  i n  t h e  c u r r i c u l u m  developm ent  p rocess .17

M o t i v a t i o n  f o r  .Approval Reques t

The m o t i v a t i o n  f o r  t h e  p r e s e n t  c o m p u te r  s c i e n c e  c u r r i c u l u m  
d evelopm ent  p r o j e c t  i s  b a se d  on t h e  f o l l o w i n g  a s s u m p t io n s :
( l )  S t u d e n t s  a t  JCSC need to  he t r a i n e d  as  computer  
p r o f e s s i o n a l s  w i t h  s k i l l s  i n  c r i t i c a l  t h i n k i n g  and a b s t r a c t  
r e a s o n i n g .  See Appendix 6 f o r  a  copy o f  a su rv e y  g i v i n g  a 
p r o f i l e  o f  t h e  s t u d e n t  body a t  t h e  c o l l e g e .  (2) A m a jo r  
program i n  com pute r  s c i e n c e  c o u ld  improve s k i l l s  and knowledge 
i n  r a t i o n a l  d e c i s i o n  making and p ro b lem  s o l v i n g .  (3)  The 
h a rm fu l  e f f e c t s  o f  poor  d e c i s i o n s  and th e  e x i s t e n c e  o f  
l a r g e  numbers  o f  u n s o lv e d  p rob lem s  i s  e v id e n ce  o f  th e  need  
f o r  t r a i n i n g  and e d u c a t i o n  i n  t h e s e  p r o c e s s e s .  (4 )  Assum­
i n g  t h a t  a l t e r n a t i v e  ways o f  d o in g  t h i n g s  e x i s t ,  and t h a t  
some g iv e  b e t t e r  r e s u l t s  th a n  o t h e r s ,  i t  i s  o b v io u s  t h a t  a 
p r o c e s s  o f  r a t i o n a l  d e c i s i o n  making i n  sys tem s deve lopm ent  
r e s u l t i n g  i n  o p t im a l  c h o ic e s  would have s a l u t o r y  e f f e c t s .
(5 )  F a i l u r e  t o  make o p t im a l  c h o i c e s  i s  due to  a l a c k  o f  
knowledge a b o u t  how to  c o n s t r u c t  m o d e ls ,  how to  d e f i n e  
c r i t e r i a  w i t h  r e s p e c t  to  th e  v a r i a b l e s  o f  a model ,  how to  
d e te r m in e  c o n s t r a i n t s ,  a n d / o r  how to  conduc t  a sea rch^  among 
a l t e r n a t i v e s  s a t i s f y i n g  the  c r i t e r i a  and f a l l i n g  w i t h i n  th e  
bounds o f  t h e  c o n s t r a i n t s .  (S)  A l th o u g h  i n d i v i d u a l s  o f  
h i g h  i n t e l l i g e n c e  and e x t e n s i v e  e x p e r i e n c e  a re  a b l e  mo so lv e  
p ro b lem s  and make r a t i o n a l  d e c i s i o n s  on a more o r  l e s s  
i n t u i t i v e  l e v e l  and do i t  w e l l ,  t h e r e  i s  a need f o r  improved  
s e l e c t i o n  o f  su ch  p e r s o n n e l .  The d i s c i p l i n e  r e q u i r e d  i n  t h e  
s tu d y  o f  com pute r  s c i e n c e  i s  an e f f e c t i v e  method o f  s e l e c t i o n . 1-5
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0 . E f f i c i e n c y  a n d /o r  D e f ic ien c y  S ta te m en t

C o n d i t io n s :  The c i r c u m s ta n c e s  u nd e r  which d e f i c i e n c i e s
a n d /o r  e f f i c i e n c i e s  i n  d e c i s i o n  making and problem s o l v i n g  
o c c u r  a re  u n i v e r s a l .  The problem o f  f i n d i n g  th e  " b e s t "  
p o s s i b l e  a l t e r n a t i v e  i s  th e  most fundam en ta l  problem o f  b o th  
i n d i v i d u a l s  and s o c i e t a l  o r g a n i z a t i o n s .  Who: Because o f
th e  n a t u r e  o f  th e  o p t i m i z a t i o n  prob lem , th e  i n d i v i d u a l s  
a n d /o r  s o c i e t a l  o r g a n i z a t i o n s  f o r  whom improved o u tp u t s  
cou ld  be a n t i c i p a t e d  in c lu d e  ev e ry o n e .  S ta n d a rd s :  The
o p t i m i s a t i o n  phase  o f  th e  d e c i s i o n  making p r o c e s s  means 
f i n d i n g  th e  b e s t  a l t e r n a t i v e  r e l a t i v e  to  some norm. Although 
norms can be a r b i t r a r i l y  d e f i n e d ,  t h a t  norm once s e l e c t e d  
d e te rm in e s  th e  s t a n d a r d .  The s t a n d a r d  i s  by d e f i n i t i o n  th e  
" b e s t "  r e l a t i v e  to  the  g iv en  norm. D ev ia t ion /C hange :  I n
p r a c t i c a l  te rm s  th e  b e n e f i t s  o f  t h e  r a t i o n a l  d e c i s i o n  
making p r o c e s s  may n o t  be r e f l e c t e d  i n  o u tp u t  p e r  se .
The b e n e f i t  o f  th e  p r o c e s s  d e r i v e s  from th e  f a c t  t h a t  i t  
p r o v i d e s  f o r  t e s t i n g  system models a g a i n s t  r e a l i t y ,  and th e  
d a t a  g a th e r e d  used  to a l t e r  th e  model so t h a t  s o l u t i o n s  can 
be a r r i v e d  a t  by a p r o c e s s  o f  r e c u r s i v e  r e f in e m e n t .  The 
p r o c e s s  h o p e f u l l y . r e s u l t s  i n  c o n t in u o u s  system change and 
improvement.  Methods o f  Measuring Change: I f  the  r e l e v a n t
v a r i a b l e s  o f  a system model a r e  q u a n t i t a t i v e ,  th e  model i s  
a m a th e m a t ic a l  model amenable to  a n a l y s i s  u s in g  th e  f u l l  
s t o r e  o f  m a th em a t ica l  and s c i e n t i f i c  methods.  Cause o f  th e  
defic ien cy: The p r i n c i p l e  r e a s o n  f o r  th e  absence o f  a
s y s t e m a t i c  a p p l i c a t i o n  o f  r a t i o n a l  d e c i s i o n  making and 
problem s o l v i n g  t e c h n iq u e s  i s  th e  l a c k  o f  adequate  t r a i n i n g  
i n  m a th e m a t i c a l ly  o r i e n t e d  s c i e n c e s .  P e n a l t i e s / E f f i c i e n c e s :  
The extreme p e n a l t y  f o r  f a i l u r e  to  so lv e  problems i s  i n  the  
l a s t  a n a l y s i s  i n a b i l i t y  to  s u r v i v e  as  i n d i v i d u a l s  o r  as  
s o c i e t a l  o r g a n i z a t i o n s  ( b u s i n e s s ,  academic ,  gove rnm en ta l ,  
e t c . ) .  E f f i c i e n c i e s  which might  be ach iev ed  a re  o b v io u s .  
Value o f  a S o l u t i o n :  The c o s t  to  s o c i e t y  o f  p o o r ly  f u n c t i o n ­
in g  sys tems h a s  been e x t e n s i v e l y  documented.  A p r e c i s e  
c o s t / b e n e f i t  a n a l y s i s  of  e d u c a t i o n a l  and r e s e a r c h  programs 
i s  d i f f i c u l t  t o  make. However, t h e  p r i c e  b u s i n e s s  and 
i n d u s t r y  i s  w i l l i n g  to  pay to  s e c u r e  p e r s o n n e l  a d e q u a te ly  
t r a i n e d  i n  i n f o r m a t i o n  sys tems development  i s  a rough 
measure  of  t h e  va lu e  o f  a s o l u t i o n .  The S o l u t i o n :  The
s o l u t i o n  i s  to  deve lops  c u r r i c u l a  i n  m a th em a t ica l  and computa­
t i o n a l  s c i e n c e s  to  p ro v id e  s t u d e n t s  w i th  s k i l l s  and knowledge 
r e q u i r e d  to  e n ab le  them to  assume d e c i s i o n  making and problem 
s o l v i n g  r o l e s  i n  systems development  p r o j e c t s .

i? Developmental  Environment

Computer S c ien c e  cu rr ic u lu m  development  can be c a r r i e d  out  
i n  a v a r i e t y  o f  d i f f e r e n t  deve lop m en ta l  env ironm ents .  For  
example ,  s i n c e  d e f i c i e n c i e s  i n  th e  s p e c i f i c  o u tp u t  o f  

* computer  p r o f e s s i o n a l s  on t h e  job can be dem o n s t ra ted ,
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s p e c i f i c  t r a i n i n g  shou ld  he developed to improve performance 
, i n  th e  s p e c i f i c  j o b s .  Because of  the  ohv ious  d i f f i c u l t y  of

t r a i n i n g  f o r  a l l  e x i s t i n g  j o b s ,  however, c o u r s e s  should  
emphasize g e n e r a l  p r i n c i p l e s  which a re  a p p l i c a b l e  to 
d i f f e r e n t  job  f u n c t i o n s .

Job t r a i n i n g  i s  a l s o  needed i n  an environm ent  i n  which new 
. o r  changed p r o c e d u re s  and methods a re  b e in g  implemented.

At th e  same time a computer s c i e n c e  c u r r i c u lu m  should  in c lu d e  
s u b j e c t  m a t t e r  and methodology t h a t  may have no immediate 
a p p l i c a t i o n ,  s in c e  p r a c t i c e  a t  t im es  may l a g  beh ind  t h e o r e t i c a l  
r e s e a r c h  and may change c a p r i c i o u s l y  i n  r e s p o n s e  to economic 
o r  p o l i t i c a l  v a g a r i e s .  A c u r r ic u lu m  shou ld  s t r i v e  toward a 
p r o p e r  b a la n c e  be tween  t h e o r y  and p r a c t i c e .

A new tec h n o lo g y  c l e a r l y  r e q u i r e s  e d u c a t io n  and t r a i n i n g  
and, i n  f a c t ,  i s  an e x t re m e ly  im p o r ta n t  f e a t u r e  o f  th e

* environment  o f  c u r r i c u lu m  development i n  computer  s c i e n c e .
The e x p l o i t a t i o n  o f  new t e c h n o l o g i e s  i s  a t  th e  core  o f  
b u s i n e s s  and i n d u s t r y .  However, academic i n s t i t u t i o n s

> g e n e r a l l y  have n o t  p l a y e d  a s t r o n g  r o l e  i n  p r o v i d in g  educa­
t i o n  i n  an environment  where sys tems a re  i n i t i a l l y  be ing  
put  i n  o p e r a t i o n  f o r  th e  f i r s t  t im e .

U nde rg radua te  educa.t ion i n  computing has  t r a d i t i o n a l l y  
p lay ed  a major  r o l e  i n  an environment  where i n i t i a l  t r a i n i n g

• i s  b e in g  p ro v ided  f o r  e x i s t i n g  job  f u n c t i o n s  o r  where t r a i n ­
in g  i s  b e in g  p ro v id e d  f o r  changed job p o p u l a t i o n s .  The 
a p p r o p r i a t e n e s s  o f  th e  d e s ig n  o f  a c u r r i c u lu m  i n  t h i s  e n v i ro n ­
ment r e q u i r e s ,  o f  c o u r s e ,  a f r e e  and open exchange o f  id e a s
between academic i n s t i t u t i o n s  and b u s i n e s s  o r g a n i z a t i o n s .  
P r o f e s s i o n a l  s o c i e t i e s  p r o v id e  a r e a s o n a b l y  e f f e c t i v e  means 
f o r  t h i s  type  o f  i n t e r a c t i o n  and exchange.  The p r o f e s s i o n a l  
s o c i e t i e s  i n  th e  f i e l d  o f  computing h ave ,  i n  f a c t ,  p rov ided

k c u r r i c u lu m  recommendations f o r  academic programs on a
p e r i o d i c  b a s i s .  U n f o r t u n a t e l y  o r  f o r t u n a t e l y  as  th e  case 
may be ,  one e f f e c t  o f  t h e s e  c u r r icu lu m  recommendations i s  

r t h a t  cou rse  development i n  c e r t a i n  s u b j e c t  a r e a s  h as  become
m andatory ,  a consequence b e in g  t h a t  c u r r i c u l a  end up lo o k in g  
a l i k e .

t
F i n a l l y ,  th e  computer i t s e l f  has  opened up an environment  
f o r  nev; i n s t r u c t i o n a l  t e c h n o l o g i e s .  Computer s c i e n c e  as an 

‘ academic d i s c i p l i n e  can be viewed as s im ply  t r a d i t i o n a l
e d u c a t io n  i n  s c i e n c e  and m athem atics  u s i n g  new i n s t r u c t i o n a l  
s t r a t e g i e s  made p o s s i b l e  by th e  computer .

►'
Although a lon g  range  g o a l  o f  a c u r r i c u lu m  i n  computer 
s c i e n c e  shou ld  be to  a d d r e s s  needs  i n  a l l  the  above e n v i ro n -  

% ments ,  the  assum pt ion  o f  t h e  p r e s e n t  c u r r i c u lu m  development
p r o j e c t  i s  t h a t  th e  p r i n c i p l e  deve lopm enta l  environment  i s  
i n i t i a l  t r a i n i n g  and e d u c a t i o n  f o r  e x i s t i n g  f u n c t i o n a l  r o l e s .

» The t a r g e t  p o p u l a t i o n  c o n s i s t s  o f  s t u d e n t s  a t  JCSC i n t e r e s t e d
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i n  "becoming computer p r o f e s s i o n a l s .  There  a r e ,  o f  c o u r s e ,  
many s p e c i a l t i e s  i n  t h e  computer f i e l d  and c e r t i f i c a t i o n  

! s t a n d a r d s  have n o t  been u n i v e r s a l l y  a d o p te d .  The a ssu m p t io n
i s  t h a t  a  minimum q u a l i f i c a t i o n  f o r  employment i s  an u n d e r ­
g r a d u a t e  degree  i n  computer  s c i e n c e  o r  m a them a t ic s .  Members 
o f  th e  s t u d e n t  p o p u l a t i o n  may be p e r fo rm in g  o n - t h e - j o b ,  
e s p e c i a l l y  p a r t  t ime even ing  s t u d e n t s ,  b u t  most o f  t h e  f u l l  
time day s t u d e n t s  w i l l  n o t  be o n - t h e - j o b .

2 .  Data C o l l e c t i o n  P la n s

I n  academia  t h e  p r o f e s s o r  s e r v e s  i n  t h e  r o l e  o f  cou rse  
d e v e l o p e r ,  i n s t r u c t o r ,  cou rse  a d m i n i s t r a t o r ,  and f r e q u e n t l y  
as c u r r i c u lu m  manager. In  any c a s e ,  th e  f a c u l t y  w i l l  be 
r e o u i r e d  to  m a i n t a i n  an u p - t o - d a t e  s u b j e c t  m a t t e r  e x p e r t i s e  
i n  computer  s c i e n c e  from the  l i t e r a t u r e  i n  th e  f i e l d .  The 
main s o u r c e  o f  s u b j e c t  m a t t e r  w i l l  n a t u r a l l y  be t h e  books 
and j o u r n a l s  o f  t h e  l i b r a r y .  F a c u l t y  w i l l  a l s o  be e x p e c te d  
to  m a i n t a i n  an awareness  o f  s t a t e - o f - t h e - a r t  developments  by 
a t t e n d a n c e  a t  c o l l o c u i a ,  c o n f e r e n c e s ,  e t c .

D e f i c i e n t  o u t p u t s  a re  by d e f i n i t i o n  th e  r e s u l t  o f  d e c i s i o n s  
which a re  n o n -o p t im a l  o r  based  on i n v a l i d  ( u n r e a l i s t i c )  
system models .  A d a t a  c o l l e c t i o n  p l a n  shou ld  i n v e s t i g a t e  
p e n a l t i e s  a s s o c i a t e d  w i th  low q u a l i t y  d e c i s i o n  making i n  sys tem s  
d e s ig n  i n  te rm s  o f  i n c r e a s e d  c o s t s ,  poor  s e r v i c e ,  l o s t  
s a l e s ,  need  f o r  o v e r t im e ,  p r o j e c t  d e l a y s ,  reduced  e f f i c i e n c y ,  
and low q u a l i t y  o f  p r o d u c t .  Poor  d e c i s i o n s  o b v io us ly  have 
e f f e c t s  on p e r s o n n e l  i n v o lv i n g  i n j u r i e s ,  l o s t  t im e ,  and 
r e d u c e d  o r  im p a i re d  m ora le .  Poor  d e c i s i o n s  i n  systems 
d e s ig n  r e s u l t  i n  unex pec ted  o r  u n w a r ra n te d  c o s t s ,  l o s s  o f  
r e v e n u e ,  and i n a b i l i t y  to  compete. There i s  g e n e r a l  a g r e e ­
ment t h a t  th e  above problems e x i s t .  I t  i s  d o u b t f u l ,  however ,  
w he th e r  b u s i n e s s ,  academic,  o r  g o v e rn m en ta l  management^recog­
n i z e  t h a t  th e  d e f i c i e n c i e s  a re  due to  i n a d e q u a te  t r a i n i n g  i n  
problem s o l v i n g  s k i l l  and r a t i o n a l  d e c i s i o n  making t e c h n i q u e s .

P. Summary and C onc lu s ion s

(1 )  A l though  most peop le  a re  c a p a b le  o f  making r a t i o n a l  
d e c i s i o n s  on a more o r  l e s s  i n t u i t i v e  l e v e l ,  few_ a re  a b l e  
to  a d e q u a t e ly  d e s c r i b e  a s y s t e m a t i c  d e c i s i o n  making o r^  
problem s o l v i n g  p r o c e s s .  D e f i c i e n c i e s  due to a l a c k  o f  
i n - d e p t h  knowledge o f  s u b j e c t  m a t t e r  and methodology p e r t a i n ­
in g  to  good sys tems development p r i n c i p l e s  and to  & l a c k  of  
s k i l l  i n  a p p ly in g  th e  p r i n c i p l e s  i n  " r e a l  world" s i t u a t i o n s  
e x i s t .

(2)  Many b u s i n e s s ,  academic,  and governm enta l  o r g a n i z a t i o n s  
t ak e  a sys tem s approach to  problem s o l v i n g  u s in g  p e r s o n n e l
i n  u s e r  a r e a s  as  a n a l y s t s  and d e s i g n e r s .  Tne pouentia-L 
b e n e f i t s  o f  t r a i n i n g  and e d u c a t i o n  i n  t e c h n iq u e s  oA sys tem s

iI
ii
i11
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development  i s  h i g h e s t  f o r  t h e s e  g ro u p s .

k ( 3 ) Every s o c i e t i s l  o r g a n i z a t i o n  s u f f e r s  the  p e n a l t i e s
o f  poor  d e c i s i o n  making i n  sys tem s d e s ig n .  There can he 
nc q u e s t i o n  as  to  w he ther  t h e  d e f i c i e n c i e s  a re  worth  
c o r r e c t i n g .

. (4)  An i m p o r t a n t  f a c t o r  i n  t h e  cause  o f  th e  d e f i c i e n c i e s
i s  th e  l a c k  o f  s u f f i c i e n t  s k i l l s  and knowledges.  The 
r e a s o n  f o r  t h e  l a c k  o f  s k i l l s  and knowledges i s  t h e  f a i l u r e  
to  r e c o g n i z e  the  v a lue  o f  r a t i o n a l ,  s y s te m a t i c  app roaches  
to  problem s o l v i n g  a n d /o r  a f a i l u r e  to  r e a l i s e  the  need 
f o r  e d u c a t i o n  i n  a p p r o p r i a t e  s u b j e c t  m a t t e r  and methodology.

1 (5 )  "Thought!  You sh o u ld  n o t  t r y  to  t h i n k .  One can n o t
i t h i n k  w i th o u t  t h e  p r o p e r  m ach in e ry ."

Mark Twain, The American C la im a n t .  E t c . , " P la y in g  C o u r i e r , "
p .  4 8 8 .

i
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SECTION I I I  

SKILLS AND KNOWLEDGE ANALYSIS

A. P u rp o se

The p u rp ose  o f  t h i s  p h a se  o f  t h e  c u r r i c u lu m  development  
p r o j e c t  i s  to  d e te r m in e  t h e  s k i l l s  and knowledges r e q u i r e d  
to  p e r fo rm  prob lem  s o l v i n g  f u n c t i o n s  i n  computer  subsys tem s  
a n a l y s i s  and d e s i g n ,  and t h e  s k i l l s  and knowledges ,  i n  
p a r t i c u l a r ,  t o  be e n a b le d  t h r o u g h  t h e  c u r r i c u lu m .  The 
a n a l y s i s  i s  i n t e n d e d  to  p r o v i d e  t h e  b a s i s  f o r  d e c i d i n g  
what t h e  p o s t - c u r r i c u l u m ,  e n d - o f - c u r r i c u l u m ,  and e n a b l i n g  
o b j e c t i v e s  v / i l l  be and, i n  t u r n ,  t h e  u n d e r l y i n g  c o n ce p t  
o f  t h e  c u r r i c u l u m  w i t h  r e s p e c t  to  s t r u c t u r e  and c o n t e n t .  
A l th ou g h  academic  i n s t i t u t i o n s  g iv e  l i p  s e r v i c e  t o  th e  
c o n c e p t  o f  p r o v i d i n g  e d u c a t i o n  e n a b l i n g  s t u d e n t s  t o  perfo rm  
o n - t h e - j o b ,  t h e  t a s k  i s  e x t r e m e ly  d i f f i c u l t  f o r  jo b  f u n c t i o n s  
r e q u i r i n g  d e c i s i o n  making and prob lem  s o l v i n g  s k i l l s .  The 
p rob lem  d e r i v e s  from t h e  v a r i a b i l i t y  o f  th e  job i n p u t s ,  
t h e  u n p r e d i c t a b i l i t y  o f  th e  job i n p u t s ,  and the  d i f f i c u l t y  
o f  d e s c r i b i n g  t h e  job  p r o c e s s .

T h is  a n a l y s i s  i s  n o t  i n t e n d e d  to  be com prehens ive  o r  d e t a i l e d  
i n  n a t u r e  b e c a u s e  o f  t h e  c o n s t r a i n t s  imposed by t h e  p r o j e c t  
s c o p e .  L a t a  c o l l e c t i o n  and a n a l y s i s  must  n e c e s s a r i l y  be an 
o n go in g  and i t e r a t i v e  p r o c e s s  i n  t h e  r a p i d l y  chang ing  e n v i r o n ­
ment o f  computer  t e c h n o l o g y .  Emphasis  w i l l  be p l a c e d  on 
h i g h e r  l e v e l s  o f  a c t i v i t y  on t h e  job  such as  d u ty ,  r e s p o n s i ­
b i l i t y ,  f u n c t i o n ,  e t c ,  r a t h e r  t h a n  low e r  l e v e l s ,  as t a s k  
d e t a i l s ,  s t e p - b y - s t e p  p r o c e d u r e s ,  e t c .  The a n a l y s i s  i s  
b a se d  i n  l a r g e  - P b r t  on d a t a  c o l l e c t e d  i n  a case  s tu d y  a t  
AT&T Long L in e s

3.  F u n c t i o n a l  R o le s

F u n c t i o n a l  r o l e s  d e f i n e  a r e a s  o f  e x p e r t i s e  which commonly 
a r e  r e q u i r e d  i n  i n f o r m a t i o n  sy s te m s  deve lopm ent ,  o p e r a t i o n ,  
and s u p p o r t .  The r o l e s  do n o t  e q u a t e  to jo b s .  A f u n c t i o n a l  
r o l e  may be f i l l e d  by an e x p e r t  who s p e c i a l i z e s  i n  j u s t  one 
r o l e ,  b u t  more commonly many r o l e s  v / i l l  be f i l l e d  by 
i n f o r m a t i o n  sy s te m s  g e n e r a l i s t s .  P r o j e c t  management must 
d e t e r m i n e  how t h e  r o l e s  w i l l  be f i l l e d ,  c o n s i d e r i n g  t h e  
e x i s t i n g  o r g a n i z a t i o n ,  a v a i l a b l e  r e s o u r c e s ,  th e  n a t u r e  and 
s i z e  o f  th e  p r o j e c t ,  and any s p e c i a l  r e q u i r e m e n t s .

31F u n c t i o n a l  r o l e s  may be g rouped  i n t o  t h r e e  c a t e g o r i e s :

1 .  Development Team
2. O p e r a t i o n s  and Maintenance
3. T e c h n i c a l  S u p p o r t
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1. Development. Team

a. P r o j e c t  Management

R e s p o n s ib l e  f o r  management and a d m i n i s t r a t i o n  of  
development  p r o j e c t .  Determines  o v e r a l l  p r o j e c t  
s t r a t e g y .  Determines n e c e s s a r y  phase  p r o d u c t s  and 
a c t i v i t i e s ,  i n c l u d i n g  s u p p o r t  r e q u i r e m e n t s .  O bta ins  
p r o j e c t  r e s o u r c e s  such a s  p e r s o n n e l ,  f a c i l i t i e s ,  
f u n d i n g ,  e t c .  C o n t r o l s  p r o j e c t  q u a l i t y ,  s c h e d u le ,  
and ex p en se s .  R e sp o n s ib le  f o r  o v e r a l l  d i r e c t i o n  and 
u l t i m a t e  r e s u l t  o f  development e f f o r t .

A p p l i c a t i o n  E x p e r t i s e

Knows e x i s t i n g  methods and p r o c e d u r e s  i n  a p p l i c a t i o n  
a r e a ,  i n c l u d i n g  o r g a n i z a t i o n a l  o b j e c t i v e s  and measure­
m en ts .  R e p re se n t s  u s e r  o r g a n i z a t i o n  i n  s p e c i f i c a t i o n  
o f  u s e r  needs  and th e  i n f o r m a t i o n  and o p e r a t i o n a l  
o b j e c t i v e s  to  be met by th e  sys tem .  A s s i s t s  i n  d a ta  
c o l l e c t i o n  e f f o r t s .  P r o v id e s  ongoing  v a l i d a t i o n  o f  
sys tem  r e q u i r e m e n ts  and s p e c i f i c a t i o n s .

System A n a ly s i s

A na lyzes  e x i s t i n g  env ironm ent  t o  i d e n t i f y  oppor tun ­
i t i e s  f o r  improvement o r  p rob lem s r e s u l t i n g  from 
i n e f f i c i e n t  p r o c e s s e s  o r  i n e f f e c t i v e  p r o d u c t s .  
I d e n t i f i e s  u s e r  needs  to  be a d d re s s e d  by system and 
d e v e lo p s  a l t e r n a t i v e  system models t o  s a t i s f y  
t h o s e  need s .  D ef ines  i n f o r m a t i o n a l ,  f u n c t i o n a l  and 
pe rfo rm ance  r e q u i r e m e n ts  o f  new sys tem .  D ef ines  
sys tem  b o u n d a r i e s  and i n t e r f e r e s .

System Design

The System Design r o l e  r e q u i r e s  a g e n e r a l  knowledge 
o f  s e v e r a l  d i s c i p l i n e s .  The r o l e  i s  perform ed by an 
i n t e r d i s c i p l i n a r y  team c o n s i s t i n g  o f  PSS Design, CSS 
D esign  and o t h e r  s p e c i a l i s t s  as  r e q u i r e d .  Develops 
th e  a r c h i t e c t u r e  ( o v e r a l l  d e s ig n  f o r  a  p h y s i c a l  sys tem ) 
needed  to  sup p o r t  th e  f u n c t i o n a l  r e q u i r e m e n t s  o f  t h e  
sys tem .  A l l o c a t e s  sys tem f u n c t i o n s  to  t h e  a p p r o p r i a t e  
r e s o u r c e  (p eo p le ,  equ ipm ent ,  s o f t w a r e ,  ha rdw are)  i n  
a manner t h a t  o p t im iz e s  t o t a l  sys tem  pe rfo rm ance .  
A na lyzes  system f u n c t i o n s  to  d e te rm in e  how b e s t  to 
i n c o r p o r a t e  system c o n t r o l ,  r e l i a b i l i t y ,  and 
r e c o v e r y  p r o c e s s e s .

Data  Ease A d m i n i s t r a t i o n

A s s i s t s  i n  the  p l a n n in g  and d e s ig n  o f  s p e c i f i c  
a p p l i c a t i o n  data, r e q u i r e m e n t s .  A na lyzes  those
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r e q u i r e m e n t s  to  d e te rm ine  a v a i l a b i l i t y  and l o c a t i o n  
o f  such d a t a .  Ana lyzes  th e  d a t a  r e l a t i o n s h i p s  and 
u sage  r e q u i r e m e n t s  d e f i n e d  by th e  deve lopm enta l  
team i n  o r d e r  to  deve lop  r e l a t i o n a l  and u sage  views 
o f  th e  data, f o r  th e  o v e r a l l  a p p l i c a . t i c n .  E s t a b l i s h e s  
and m a i n t a i n s  d i r e c t o r i e s  o r  c a t a l o g u e s  o f  the  d a ta  
a t  v a r i o u s  o r g a n i z a t i o n a l  l e v e l s .

P e r s o n n e l  Subsystem Design (PSS)

Designs  th e  t a s k ,  p o s i t i o n ,  and job  s t r u c t u r e  f o r  
t h e  p e r s o n n e l  subsys tem .  Develops t h e  p r o c e d u r a l  
s p e c i f i c a t i o n s  f o r  manual p r o c e s s e s .  Determines 
t r a i n i n g ,  w o r k s t a t i o n ,  and p h y s i c a l  f a c i l i t y  r e q u i r e ­
ments  f o r '  manual p o s i t i o n s .

P o s i t i o n  Development

Develops p r o c e d u r a l  i n s t r u c t i o n s  a n d / o r  s u p p o r t i n g  
i n f o r m a t i o n  f o r  a p p l i c a t i o n  and s u p p o r t  p o s i t i o n s ,  
i n c l u d i n g  perfo rm ance  a i d s ,  r e f e r e n c e s ,  e t c .  Performs 
component v e r i f i c a t i o n  t e s t i n g  o f  p r o c e d u r e s  and 
documents to  e nsu re  t h e  p o s i t i o n  s p e c i f i c a t i o n s  have 
been  met.

T r a i n i n g  Development

Develops t r a i n i n g  s p e c i f i c a t i o n s ,  t r a i n i n g  modules,  
t e x t s , " i n s t r u c t i o n a l  a i d s ,  e t c .  Develops means f o r  
e v a l u a t i n g  s t u d e n t  p e r fo rm an c e .  D e term ines  t r a i n i n g  
r e s o u r c e  r e q u i r e m e n t s ,  and t r a i n i n g  sequences  and 
p r e r e q u i s i t e s .  T e s t s  t r a i n i n g  modules t o  ensu re  
t h a t  they  meet t r a i n i n g  s p e c i f i c a t i o n s .

T e s t

Determ ines  o v e r a l l  t e s t i n g  r e q u i r e m e n t s  and s p e c i f i ­
c a t i o n s  f o r  t h e  p roposed  sys tem . Develops t e s t  
p l a n s  and s c h e d u le .  S e t s  up t e s t  s t r u c t u r e  and 
p r o c e d u r e s .  Designs  i n d i v i d u a l  t e s t  c a s e s  and t e s t  
d a t a .  M a in ta in s  t e s t  l i b r a r y  and docum en ta t ion .  
P e r fo rm s  system v e r i f i c a t i o n  and v a l i d a t i o n  t e s t i n g ,  
and c o o r d i n a t e s  t h e  e f f o r t s  o f  u s e r  and computer 
o p e r a t i o n s  p e r s o n n e l  i n  p e r f o r m in g  system c e r t i f i c a ­
t i o n  t e s t i n g .

Data  Communications Design

Determ ines  d a t a  communication r e q u i r e m e n t s  f o r  
a p p l i c a t i o n ,  i n c l u d i n g  i n t e r f a c e s  to  o t h e r  a p p l i c a ­
t i o n s .  S p e c i f i e s  t r a f f i c  volumes and c h a r a c t e r i s t i c s ,  
and ne tw ork  perfo rm ance  r e q u i r e m e n t s .  S p e c i f i e s  
number, l o c a t i o n  and ty p e s  o f  t e r m i n a l s .  E v a lu a t e s
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a p p l i c a t i o n  r e c u i r e m e n t s  w i th  r e g a r d  to  a v a i l a b l e  
d a t a  communications p r o d u c t s  and c a p a b i l i t i e s .  
P a r t i c i p a t e s  i n  des ign  o f  o p e r a t o r / t e r m i n a l  i n t e r ­
f a c e  .

b .  Data  C e n te r  P u n c t io n s  on Development Team 

P r o j e c t  L e a d e r s h ip

D e le g a te d  o v e r a l l  CSS development  r e s p o n s i b i l i t y  
f o r  an a p p l i c a t i o n  by a ' 'data c e n t e r  manager . P la n s  
CSS developm ent ,  and p r o v i d e s  CSS sc h e d u le s  and 
c o s t s .  C o o r d in a t e s  and c o n t r o l s  th e  e f f o r t  o f  th e  
CSS team, and s e r v e s  l i a i s o n  w i th  d a t a  s e r v i c e s  
s t a f f  t e c h n i c a l  su p p o r t  g ro u ps .  Works c l o s e l y  w i th  
p r o j e c t  management to  e n su re  t h a t  th e  computer  sub­
sys tem meets  s p e c i f i c a t i o n s ,  s c h e d u l e s ,  and c o s t  
p r o j e c t i o n s .

System Design

The System Design r o l e  a l s o  r e q u i r e s  a g e n e r a l  
knowledge o f  s e v e r a l  d i s c i p l i n e s .  The r o l e  i s  
p e r fo rm ed  by an i n t e r d i s c i p l i n a r y  team c o n s i s t i n g  
o f  PSS d e s ig n ,  CSS d es ign  and o t h e r  s p e c i a l i s t s  
as  r e q u i r e d .  Develops t h e  a r c h i t e c t u r e  ( o v e r a l l  
d e s ig n  f o r  a p h y s i c a l  sys tem )  needed to su p p o r t  th e  
f u n c t i o n a l  r e c u i r e m e n t s  o f  systems.. A l l o c a t e s  system 
f u n c t i o n s  to  th e  a p p r o p r i a t e  r e s o u r c e  (p eo p le ,  
equ ipm ent ,  s o f t w a r e ,  ha rd w are )  i n  a manner t h a t  
o p t im i z e s  t o t a l  system p e rfo rm an c e .  Analyzes 
s y s t e m . f u n c t i o n s  to de te rm ine  how b e s t  to  i n c o r p ­
o r a t e  system c o n t r o l ,  r e l i a b i l i t y  and r e c o v e ry  
p r o c e s s e s .

Computer Subsystem Design (CSS)

Designs  th e  module, program, and job  s t r u c t u r e  f o r  
t h e  computer  subsystem. Develops th e  p r o c e d u r a l  
s p e c i f i c a t i o n s  f o r  a p p l i c a t i o n  programs and modules. 
D e te rm ines  hardware  and so f tw a r e  r e q u i r e m e n t s  f o r  
t h e  a p p l i c a t i o n .

Data  Base Management

A s s i s t e d  by d a ta  base a d m i n s t r a t i o n ,  deve lop s  the  
s t r u c t u r a l  view of  th e  a p p l i c a t i o n ’ s d a t a .
D esigns  and s t r u c t u r e s  th e  p h y s i c a l  d a t a  base  
( p h y s i c a l  v i e w ) .  D esigns ,  codes ,  t e s t s  and imple­
ments th e  a p p l i c a t i o n ’ s l o g i c a l  and p h y s i c a l  d a ta  
ba se  ( s ) .  Develops and m a i n t a i n s  th e  data, d i c t i o n a r y .
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Programming

Develops code f o r  computer e x e c u t io n .  P e r fo rm s  
component v e r i f i c a t i o n  t e s t i n g  o f  code ex.d o u tp u t s  
to  ensu re  t h a t  program s p e c i f i c a t i o n s  have been 
met.

c. A ud i t  F u n c t io n s  on Development Team 

Audi t  Suppor t

Se rves  i n  an a d v is o ry  c a p a c i ty  as r e q u i r e d .  P r o v id e s  
p r o j e c t  s u p p o r t  i n  th e  i d e n t i f i c a t i o n  o f  system 
c o n t r o l  r e q u i r e m e n t s ,  p r o c e d u r e s ,  e t c .  Puecommends 
v a r i o u s  means by which system c o n t r o l s  might be 
accom pl ished .

2. O p e r a t io n s  and Maintenance

a . '  System Management

Manages o v e r a l l  use  o f  th e  system. C o o rd in a te s  
a c t i v i t i e s  o f  a l l  o r g a n i z a t i o n s  in v o lv e d  i n  system 
o p e r a t i o n .  E s t a b l i s h e s  system p r i o r i t i e s  and sched­
u l e s .  M oni to rs  t o t a l  system perform ance  and e f f e c t i v e ­
n e s s .  C o o rd in a te s  t r o u b l e  r e s o l u t i o n  and system 
re c o v e ry  p r o c e d u r e s .  E v a l u a t e s  and p r i o r i t i z e s  
system m ain tenance  r e q u e s t s .  C o o rd in a te s  t e s t  and 
i n s t a l l a t i o n  o f  new system r e l e a s e s .

A p p l i c a t i o n  E x p e r t i s e

Has d e t a i l e d  knowledge o f  the  a p p l i c a t i o n  and i t s  
o p e r a t i o n a l  c h a r a c t e r i s t i c s .  Se rves  as  c o n s u l t a n t  
on a p p l i c a t i o n  q u e s t i o n s .  Acts as p o i n t  o f  c o n t a c t  
f o r  a p p l i c a t i o n  prob lem s.  Diagnoses o r  p a r t i c i p a t e s  
i n  d i a g n o s i s  o f  problem c a u s e r s ) .  Implements 
f i x e s  f o r  r o u t i n e  t r o u b l e  s i t u a t i o n  o r  i n i t i a t e s  
a l t e r n a t i v e  p r o c e s s i n g  p r o c e d u r e s .  Invokes  o t h e r  
f u n c t i o n s ,  as  r e q u i r e d ,  f o r  problem r e s o l u t i o n .

T r a i n in g  A d m i n i s t r a t i o n

S c h e d u le s  and p r o v i d e s  a p p l i c a t i o n  t r a i n i n g .
M a in ta in s  i n s t r u c t i o n a l  s t a f f  and f a c i l i t i e s .
E v a l u a t e s  cou rse  and s t u d e n t  e f f e c t i v e n e s s .  I d e n t i ­
f i e s  need f o r  new o r  m o d if ied  t r a i n i n g  m a t e r i a l s .

Course I n s t r u c t i o n

Conducts  a p p l i c a t i o n  t r a i n i n g  r e q u i r e d  by o r g a n i ­
z a t i o n s  o p e r a t i n g  o r  u s i n g  th e  sys tem.
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P5S Maintenance

P e s t s  and i n s t a l l s  p e r s o n n e l  subsys tem  p o r t i o n  o f  
system r e l e a s e .  M oni tors  PSS p e rfo rm an c e .  Per fo rm s  
p r o c e d u r e s  a n a l y s i s  and i d e n t i f i e s  need f o r  improve­
ment o f  m ethods ,  docum en ta t io n ,  e n d /o r  t r a i n i n g .
Analyzes  sys tem  change r e q u e s t s  to  de te rm ine  d e v e lo p ­
ment and c o s t  r e q u i r e m e n t s .  C o o rd in a te s  changes 
w i th  CSS m a in ten a n ce .

System Use

U t i l i z e s  sys tem  o u t p u t s  o r  sys tem c a p a b i l i t i e s .  May 
a l s o  p ro v id e  i n p u t  to  sys tem .  R e sp o n s ib le  f o r  p r o p e r  
use  o f  t h e  sy s tem .  I d e n t i f i e s  sys tem change and 
improvement r e q u i r e m e n t s .

P o s i t i o n  S u p e r v i s i o n

S u p e r v i s e s  manual work f u n c t i o n s ,  n e g o t i a t e s  media 
s c h e d u le s  f o r  work u n i t .  M on i to rs  p o s i t i o n  p e r fo rm an c e ,  
i n c l u d i n g  q u a l i t y ,  p r o p e r  use o f  p r o c e d u r e s ,  sch ed ­
u l e s ,  p r o d u c t i v i t y ,  and c o n t r o l  m easu re s .  I d e n t i f i e s  
o p e r a t i o n a l  problems v i a  t r o u b l e  r e p o r t  o r  system 
change r e q u e s t .

P o s i t i o n  O p e r a t i o n

Perfo rm s  p o s i t i o n  p r o c e d u r e s  f o r  a p p l i c a t i o n  and 
s u p p o r t  p o s i t i o n  f u n c t i o n s ,  b o th  c l e r i c a l  and 
management.

b .  Data C e n te r  F u n c t io n s  f o r  O p e r a t io n s  and M aintenance  

Data C e n te r  Management

R e sp o n s ib le  f o r  computer  subsys tem  p o r t i o n  o f  th e  
sys tem .  C o o r d in a t e s  w i th  o t h e r  d a t a  sys tems g roups  
to  o b t a i n / m a i n t a i n  th e  computer and t e c h n i c a l  r e ­
s o u r c e s  needed  to  s a t i s f y  system perfo rm ance  r e q u i r e ­
ments .  C o o r d in a t e s  r e s o l u t i o n  o f  computer  subsys tem  
p rob lem s .  C o o r d in a te s  th e  t e s t  and i n s t a l l a t i o n  o f  
new system r e l e a s e s .

Computer C e n te r  S u p e r v i s io n

S u p e r v i s e s  Computer C e n te r  f u n c t i o n s ,  n e g o t i a t e s  
Computer C e n te r  media s c h e d u l e s .  M on i to rs  p r o d u c t i o n  
work, i n c l u d i n g  q u a l i t y ,  r e r u n s ,  s c h e d u l e s ,  and 
c o n t r o l  p r o c e d u r e s .  E v a l u a t e s  computer  subsys tem  
perfo rm ance  and i d e n t i f i e s  o p e r a t i o n a l  p rob lem s  v i a  
t r o u b l e  r e p o r t  o r  sys tem  change r e q u e s t .
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Computer C e n te r  O p e ra t io n

P e r fo rm s  Computer C en te r  F u n c t i o n s :

I n p u t  R e c e ip t
S c h e d u l in g
S e t - u p
Computer O p e ra t io n  
Outpu t  C on t ro l  
D i s t r i b u t i o n  
T ape /D isc  L ib r a r y

D ata  Base Management

R e s p o n s ib l e  f o r  th e  i n t e g r i t y  and s e c u r i t y  o f  
p h y s i c a l  d a t a ,  d a ta  base  c o n v e r s i o n s ,  r e o r g a n i z a t i o n  
and r e c o v e r y  o f  th e  o p e r a t i o n a l  d a t a  b a s e .  M on i to rs  
and o p t im i z e s  d a ta  base  pe r fo rm ance ,  and r e s o u r c e  
u t i l i z a t i o n .  M a in ta in s  t h e  d a t a  d i c t i o n a r y .

Computer C e n te r  T e c h n ic a l  Suppor t

M o n i to r s  h a r d w a r e / s o f tw a r e  o p e r a t i o n .  A s s i s t s  i n  
p rob lem  d i a g n o s i s  and sys tem  r e c o v e r y .  C o o r d in a te s  
w i t h  v e n d o r  p e r s o n n e l  on d a y - to - d a y  p rob lem s .  
P r o v i d e s  t e c h n i c a l  s u p p o r t  to  computer  c e n t e r  
p e r s o n n e l .

Network C o n t ro l

C o o r d in a t e s  i n s t a l l a t i o n  and t e s t  o f  new components 
and a p p l i c a t i o n s .  M o n i to rs  ne tw ork  p e r fo rm ance ;  
i d e n t i f i e s  f a i l u r e s  o r  d e g r a d a t i o n .  I s o l a t e s  p r o b le  
and d i s p a t c h e s  a p p r o p r i a t e  ag en t  f o r  r e p a i r .  Perform 
p h y s i c a l  ne twork  c o n t r o l ,  e . g . ,  p a t c h i n g ,  r e r o u t i n g ,  
e t c .  M a in ta in s  pe rfo rm ance  d a ta  l o g .

CSS Maintenance

T e s t s  and i n s t a l l s  computer  subsys tem  p o r t i o n  o f  
sys tem  r e l e a s e .  M o n i to rs  CSS p e r fo rm an c e .  Per fo rm s  
p r e v e n t i v e  and r e p a i r  m a in ten an ce  f u n c t i o n s .
A na lyzes  system change r e q u e s t s  to  d e te rm in e  
development  and c o s t  r e q u i r e m e n t s .  C o o r d in a t e s  
ch anges  w i th  PSS m a in te n a n c e .

3. T e c h n ic a l  Suppor t

a.  D e p a r tm en ta l  F u n c t io n s  f o r  T e c h n ic a l  S uppor t

D e p a r tm e n ta l  Data A d m i n i s t r a t i o n

Im p lem en ts ,  m o n i to r s  and e v a l u a t e s  d a t a  p o l i c y  
w i t h i n  t h e  d e p a r tm e n t .  Ana lyzes  d e p a r t m e n t ’ s
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g e n e r a l  d a t a  r e q u i r e m e n t s ,  and d i r e c t s  e f f o r t s  end 
•p o l i c i e s  toward a t t a i n i n g  them. I ' a i n t a i n s  d e p a r t ­
m en ta l  da ta  c a t a l o g u e .

A p p l i c a t i o n  (Data  Systems) P la n n in g

Develops lo n g - r a n g e  a p p l i c a t i o n  p l a n s .  Determines 
a r e a s  f o r  p o s s i b l e  m ec h an iza t io n .  E v a l u a t e s  e x i s t ­
in g  and p lanned  c e n t r a l l y  developed sys tem s to 
d e te rm in e  p o t e n t i a l  use^

User  Approval

E v a l u a t e s  each sys tem under development  as to  i t s  
a b i l i t y  to s a t i s f y  u s e r  o b j e c t i v e s  and ach iev e  
s t a t e d  b e n e f i t s .  E v a lu a t e s  p r o j e c t e d  o p e r a t i o n a l  
c h a r a c t e r i s t i c s  o f  proposed sys tem s .  E v a lu a t e s  
o v e r a l l  pe rform ance  o f  o p e r a t i o n a l  sys tem s and 
i d e n t i f i e s  a r e a s  f o r  improvement and enhancement 
o f  system f u n c t i o n s .

b . Data S e r v i c e s  S t a f f  F u n c t io n s  i n  T e c h n ic a l  Support

Au tho  r i  z a t i  o n s
E v a l u a t e s  th e  c o s t s ,  b e n e f i t s  and im p a c t  o f  i n d i v i d ­
u a l  sy s tem s .  Recommends approva l  o f  r e s o u r c e  expend­
i t u r e s  f o r  system development and m ajo r  m ain tenance .  
M on i to rs  o v e r a l l  developmenta l  and t e c h n i c a l  d i r e c t i o n  
o f  p r o j e c t ,  and i n i t i a t e s  p r o j e c t  r e v ie w s  a t  d e s i g ­
n a t e d  c h e c k p o in t s  d u r in g  development.

Develops methods,  t o o l s ,  and p r o v i d e s  p r o j e c t  su p po r t  
f o r  system development ,  p r o j e c t  management, docu­
m e n ta t i o n  and rev iew  p ro c e d u re s .

P l a n s  and d i r e c t s  t h e  development o f  new o r  improved 
methodology to  s u p p o r t  the  d a t a  s e r v i c e s  o r g a n i z ­
a t i o n .  A d m in is te r s  e x i s t i n g  and new d a t a  sys tems 
which s u p p o r t  t h e  a d m i n i s t r a t i v e  management fu n c ­
t i o n s  o f  the  d a t a  s e r v i c e s  s t a f f ,  Data  Cen te r  
managers and d e p a r tm e n ta l  u s e r s .

S ta n d a rd s

Develops methods and p ro ce d u res  to  be u t i l i z e d  by 
th e  d a t a  systems o r g a n i z a t i o n .  E s t a b l i s h e s  b a s i c  
o p e r a t i n g  and c o n t r o l  p r o c e d u r e s .  Develops new 
p ro c e d u re s  n e c e s s i t a t e d  by changes i n  t h e  o p e r a t i o n a l  
env ironm en t .  Develops m ethodo log ies  to  a id  i n  the  
perform ance  o f  d a ta  systems f u n c t i o n s ,  e . g . ,  d eve lop ­
ment,  m a in ten an ce ,  docum enta t ion ,  o p e r a t i o n s ,  e t c .

P r o v id e s  t e c h n i c a l  ad v ice  and c o n s u l t a t i o n  to  p r o j e c t  
members on th e  development o f  th e  computer  subsystem:
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Data A d m i n i s t r a t io n

C e n t r a l l y  a d m i n i s t e r s  d a te  as a r e s o u r c e .  P a r t i c i ­
p a t e s  i n  d a ta  r e q u i r e m e n t s  p lan n in g  f o r  t h e  o r g a n i ­
s a t i o n ' s  a p p l i c a t i o n s .  R e sp o ns ib le  f o r  p o l i c y  i n  
a r e a s  o f  d a t a  s e c u r i t y ,  performance and usage 
r e q u i r e m e n t s ,  r e c o v e ry  and t e s t i n g  o f  d a t a  base  
sy s tem s .

S e rv es  as Data Ease A d m i n i s t r a t i o n  f o r  s e l e c t e d  
i n t e r d e p a r t m e n t a l  d a t a  b a s e s .

c. T imeshare  C e n te r - T e c h n ic a l  Support  

Timeshare  Suppor t

A d m in is te r s  i n - h o u s e  t im e s h a r e  sys tem s,  i n c l u d i n g  
sys tem s  a c c e s s ,  a v a i l a b i l i t y ,  u t i l i z a t i o n ,  t r o u b l e  
r e s o l u t i o n ,  and b i l l i n g .  I d e n t i f i e s  n eeds  f o r  improved 
s o f tw a r e  and u t i l i t i e s .  A s s i s t s  d e s i g n / u s e r  i n  
e f f e c t i v e  use  o f  t im e s h a r e  f a c i l i t i e s ,  v i a  t e c h ­
n i c a l  s u p p o r t ,  p u b l i c a t i o n s ,  and t r a i n i n g .

Approves and a d m i n i s t e r s  use  o f  o u t - o f - h o u s e  t im e sh a re ;  
p r o c e s s e s  and ch a rg es  back  o u t - o f -h o u s e  c o s t s .

d. Communications F un c t io n  

I n t e r n a l  Data Network Suppor t

R e s p o n s ib le  f o r  th e  d e s ig n  o f  i n t e r n a l  d a t a  network  
c o n f i g u r a t i o n .  C o o rd in a te s  with  new1 a p p l i c a t i o n s  
which p la n  to  use  th e  ne tw ork .  S p e c i f i e s  d a ta  
s w i t c h e r  c o n f i g u r a t i o n  and i d e n t i f i e s  a p p l i c a t i o n  
i n t e r f a c e  r e q u i r e m e n t s .  Designs a p p l i c a t i o n  ne twork .  
.A s s i s t s  i n  i n s t a l l a t i o n  and t e s t s  o f  communication 
ha rdw are  and s o f tw a r e .  K o n i to r s  ne tw ork  performance 
and f o r e c a s t s  growth r e q u i r e m e n t s .

e . Systems T e c h n ic a l  E d u c a t io n  Cente r  F u n c t io n  

Data Systems T r a in in g

P r o v i d e s  t r a i n i n g  i n  d a t a  systems p r o c e d u r e s .
I d e n t i f i e s  new t r a i n i n g  r e c u i r e m e n t s ,  e s t a b l i s h e s  
trauLning o b j e c t i v e s ,  and deve lops  o r  o b t a i n s  course  
m a t e r i a l s .  C o o rd in a te s  t r a i n i n g  p ro v id e d  by o u t s i d e  
s o u r c e s .  E v a l u a t e s  course  and s t u d e n t  e f f e c t i v e n e s s .
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sys tem  d e s ig n ,  program d e s ig n ,  coding- and t e s t .  
I d e n t i f i e s  th e  need f o r  improved p r o c e d u r e s  a n d /o r  
t r a i n i n g  i n  th e  CSS a r e a .

A na lyzes  a p p l i c a t i o n  r e q u i r e m e n t s  to  de te rm ine  need 
f o r  new s o f tw a r e  v e r s i o n s  o r  p a c k a g e s .  E v a lu a t e s  
s o f t w a r e  o p t i o n s  and s e l e c t s  s p e c i f i c  so f tw a re  
p r o d u c t s .  G e n e r a te s ,  c u s to m iz e s ,  t e s t s  and m a in ta in s  
sys tem  s o f t w a r e .  R e sp o n s ib le  f o r  development and 
c o o r d i n a t i o n  o f  a p p l i c a t i o n  c o n v e r s io n  and t e s t i n g  
p r o c e d u r e s .

E v a l u a t e s  computer c e n t e r  methods and p r o c e d u r e s ,  
i n c l u d i n g  perfo rm ance  o f  work f u n c t i o n s ,  s e c u r i t y ,  
d i s a s t e r  and r e c o v e r y  p o l i c i e s ,  p e r fo rm ance  i n d i c e s ,  
e t c .  E v a l u a t e s  new t o o l s  and p r o c e d u r e s  t h a t  can 
improve computer  c e n t e r  e f f e c t i v e n e s s .  A s s i s t s  i n  
t h e  im p le m e n ta t io n  o f  new methods.

P l a n n in g  and Telecom munica t ions

Develops  l o n g  and s h o r t  range  EDP p l a n s  f o r  mechan­
i z a t i o n  r e q u i r e m e n t s .  P l a n s  th e  d i s t r i b u t i o n  of  
a p p l i c a t i o n s ,  t h e  d a t a  c e n t e r ,  h a rd w are ,  s o f tw a r e ,  
n e tw o rk ,  and p e r s o n n e l  r e q u i r e m e n t s  r e q u i r e d  f o r  
sys tem  development ,  o p e r a t i o n ,  and m a in ten an ce .

D e te rm ines  t o t a l  ha rdw are  r e q u i r e m e n t  a c r o s s  a p p l i ­
c a t i o n s  and s e l e c t s  th e  s p e c i f i c  hardw are  to  meet 
t h o s e  n e e d s ,  b o th  sh a red  and d e d i c a t e d .  E v a lu a t e s  
new hardw are  o f f e r i n g s .  Analyzes  c o n t r a c t u a l  
o p t i o n s  and s e l e c t s  most a t t r a c t i v e  means o f  a c q u i s i ­
t i o n .  R e s p o n s ib le  f o r  hardware  t e s t  and a c c e p ta n c e .  
M i n i t o r s  equipment p e r fo rm an ce ,  r e l i a b i l i t y ,  and 
u t i l i z a t i o n .

M o n i to r s  and e v a l u a t e s  t h e  o v e r a l l  u t i l i z a t i o n  o f  
computer  r e s o u r c e s .  Analyzes  r e s o u r c e  usage  d a t a  
to  d iag n os  hardw are  c o n f i g u r a t i o n  p rob lem s,  d e s ig n  
and coding  i n e f f i c i e n c i e s ,  i n e f f e c t i v e  o r  i n e f f i c i e n t  
o p e r a t i n g  p r o c e d u r e s ,  and u t i l i z a t i o n  t r e n d s .  
I d e n t i f i e s  a n d / o r  d ev e lo ps  pe rfo rm ance  improvement 
m e a su re s .  A s s i s t s  i n  im p le m e n ta t io n  o f  new p r o ­
c e d u r e s .

P l a n s ,  r e v ie w s  d e s ig n s  and p r o v i d e s  t e c h n i c a l  su p p o r t  
f o r  d a t a  communications and t e r m i n a l  h a rdw are .  
E v a l u a t e s  and recommends new t e r m i n a l  equipment .  
N e g o t i a t e s  and a d m i n i s t e r s  a l l  g e n e r a l  agreem ents  
and c o n t r a c t s  w i th  o u t s i d e  v e n d o rs  f o r  t e l e p r o c e s s i n g  
d e v ic e s  and t im e s h a r e  sys tem s .

P r o v i d e s  t o t a l  hardware and s o f tw a r e  s u p p o r t  f o r  
m ic r o f i lm  and key e n t r y .

i
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The Systems A n a ly s t  F u n c t io n  ( A m p l i f i c a t i o n )

The p o s i t i o n  i s  r e s p o n s i b l e  f o r  s t u d y i n g  and a n a ly z in g  
sys tem s f o r  t h e  p u rpose  o f  i d e n t i f y i n g  p r o b l e m /o p p o r t u n i ty  
a r e a s  and recommending improvements .  I n  th e  c o n te n t  o f  t h i s  
job  d e s c r i p t i o n ,  a sys tem  i s  i n t e n d e d  to  i n c l u d e  th e  o rg an ­
i z a t i o n ,  i t s  p e r s o n n e l ,  and th e  s u p p o r t i n g  methods and 
i n f o r m a t i o n  sy s tem s .

The incumbent  i n  t h i s  p o s i t i o n  i s  r e s p o n s i b l e  f o r  i d e n t i ­
f y i n g  the  f u n c t i o n a l  a r e a s  to be s t u d i e d ,  g a t h e r i n g  i n f o r ­
m at ion  about  th e  sys tem ,  s y s t e m a t i c a l l y  c l a s s i f y i n g  and 
d i s p l a y i n g  t h a t  i n f o r m a t i o n ,  s t a t i n g  c o n c i s e l y  t h e  r e a l  
problems and o p p o r t u n i t i e s  f o r  improvement t h a t  a re  u ncovered ,  
s u g g e s t i n g  a l t e r n a t i v e  approaches  to  change,  e v a l u a t i n g  th e  
f e a s i b i l i t y  o f  each a l t e r n a t i v e ,  and recommending th e  app ro ­
p r i a t e  s o l u t i o n s  to  management.

The r e s p o n s i b i l i t y  w i th  the  most i m p o r t a n t  im pact  i s  t h a t  o f  
p e r fo rm in g  p r o b l e m /o p p o r t u n i ty  a n a l y s i s .  T h is  r e q u i r e s  an 
a p p r e c i a t i o n  ■and u n d e r s t a n d i n g  o f  each  f u n c t i o n  w i t h i n  an 
o r g a n i s a t i o n .  The sys tem s  a n a l y s t  must be a b le  to  v i s u a l i z e  
and d e f i n e  th e  pre s e n t  and p o t e n t i a l  r e l a t i o n s h i p s  between 
t h o s e  f u n c t i o n s  and r e c o g n iz e  when f u n c t i o n s  do n o t  i n t e r a c t ,  
b u t  sh o u ld .  There a r e  s e v e r a l  means th e  a n a l y s t  can use  to 
r e s o l v e  problems and improve sys tem s  i n c l u d i n g  o r g a n i z a t i o n a l  
change, a d d i t i o n a l  t r a i n i n g ,  new management t e c h n i c u e s ,  
new methods, and new i n f o r m a t i o n  sy s te m s .

The purpose  o f  t h i s  p o s i t i o n  i s  to  p ro v id e  management w i th  
th e  e x p e r t i s e  and manpower needed to  pe r fo rm  " f r o  ifc-end" 
a n a l y s i s  s e r v i c e s  f o r  a l l  d i s c i p l i n e s  w i t h i n  the  o r g a n i ­
z a t i o n .  T h is  r e q u i r e s  a knowledge o f  th e  p r i n c i p l e s  o f  
good management and enough knowledge o f  a v a i l a b l e  t e c h n ic u e s  
and r e l a t e d  d i s c i p l i n e s  tc  r e c o g n i s e  when th ey  can be o f  
u se  i n  improving  an e x i s t i n g  sys tem .

The d u t i e s  and r e s p o n s i b i l i t i e s  o f  a sys tem s  a n a l y s t  a re  t c :

1 .  Study and document th e  e x i s t i n g  sys tem .
a. Define  t h e  scope of  a n a l y s i s .  T h is  i n v o lv e s  i n t e r ­

p r e t i n g  t h e  f a c t s  su r r o u n d in g  t h e  d e c i s i o n  to  
a n a ly se  a p a r t i c u l a r  f u n c t i o n a l  a r e a  and s e t t i n g  
i n i t i a l  b o u n d a r i e s  o f  t h e  sys tem to  be s t u d i e d .

b. Review th e  r e s u l t s  o f  p r e v i o u s  a n a l y s i s  and any 
major  s t u d i e s ,  t a s k  f o r c e s ,  o r  committees  t h a t  
d e a l t  w i th  th e  a r e a s  u n d e r  i n v e s t i g a t i o n .

c. C o l l e c t  d a ta  r e g a r d i n g  a l l  a s p e c t s  o f  th e  system 
und e r  s tu d y  u s i n g  the  a p p r o p r i a t e  i n f o r m a t i o n  
g a t h e r i n g  t e c h n i q u e s .  T ec h n ic u es  i n c l u d e  i n t e r v i e w s ,  
m e e t in g s ,  o b s e r v a t i o n ,  q u e s t i o n n a i r e s ,  e t c .
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d. Document u s e r  o b j e c t i v e s  t h a t  gu ide  th e  system 
b e in g  s t u d i e d .  This  o f t e n  i n v o lv e s  o r i g i n a t i n g  a 
s o l i d  d e f i n i t i o n  o f  the  o p e r a t i o n a l  o b j e c t i v e s ,  
i f  they  have n e v e r  been documented,  o r  c l a r i f y i n g  
and q u a n t i f y i n g  e x i s t i n g  ones .

e. Analyze and document f u n c t i o n s ,  methods,  and major  
d e c i s i o n  p o i n t s  i n  the  a r e a  unde r  i n v e s t i g a t i o n .
T h is  r e q u i r e s  t h e  s y s t e m a t i c  i d e n t i f i c a t i o n  and 
d e s c r i p t i o n  o f  a l l  a c t i v i t i e s  i n  te rm s  of  in p u t s  
and t h e i r  s o u r c e s ,  p r o c e s s e s ,  o u t p u t s  and t h e i r  
d e s t i n a t i o n ,  t im in g ,  i n i t i a t i n g  c o n d i t i o n ,  and 
means o f  c o n d u c t in g .

f .  C a te g o r i s e  th e  f u n c t i o n s  a c c o rd in g  to  t y p e - s t r a t -  
eS7> p l a n n i n g ,  c o n t r o l ,  c o n t r a c t i n g ,  in f o r m a t io n ,  
e t c . -  to  a i d  f u r t h e r  i n - d e p t h  problem and d e f i c i e n c y  
a n a l y s i s .

g. E v a lu a te  t h e  c h a r a c t e r i s t i c s  o f  t h e  system as a 
whole and document problem symptoms and a re a s  
where d e t a i l e d  a n a l y s i s  i s  r e q u i r e d .

Perform d e t a i l e d  p r o b le m /o p p o r tu n i ty  a n a l y s i s .

a. E v a lu a t e  th e  e f f e c t i v e n e s s ,  v a l i d i t y ,  and c r i t i -  
c a l i t y  o f  each f u n c t i o n  w i th  r e s p e c t  to  o r g a n i z a ­
t i o n a l  o b j e c t i v e s ,  s t r u c t u r e ,  p e r s o n n e l ,  t e c h n o ­
lo g y ,  env ironm en t ,  and method o f  im p le m e n ta t io n .

b. Determine i f  t h e r e  a re  any f u n c t i o n s  t h a t  a re  no t  
b e in g  p e rfo rm ed  b u t  should  be p e rfo rm ed ,  and docu­
ment how th e s e  new f u n c t i o n s  r e l a t e  t c  e x i s t i n g  
f u n c t i o n s .

c. Analyze th e  e x i s t i n g  i n f o r m a t i o n  f low  and e v a lu a t e  
documents and in f o r m a l  d a ta  so u r c e s  i n  terms o f  
t h e i r  e f f e c t i v e n e s s  i n  s u p p o r t i n g  th e  f u n c t i o n s  of  
t h e  p e r s o n n e l  i n  t h e  o r g a n i s a t i o n .

d. Trace  any d e f i c i e n c i e s  n o te d  to  p o s s i b l e  causes ,  
compounded c a u s e s ,  o r  a d d i t i o n a l  p rob lem s.  I d e n t i ­
fy  r e l a t i o n s h i p s  between prob lem s and i d e n t i f y  
t h o s e  problems t h a t  have r e l a t e d  c a u se s .

e. E v a lu a t e  th e  e f f e c t  o f  any d e f i c i e n c i e s  i n  te rms 
o f  f o r c e ,  c o n t r o l ,  s e r v i c e ,  economics,  and im pac t ,  
end d e te rm in e  t h e  v a lu e  o f  p u r s u in g  t h e i r  r e s o ­
l u t i o n .

f .  C l e a r ly  s t a t e  t h e  problems and o p p o r t u n i t i e s  un­
co ve red ,  document f i n d i n g s  and recommend the  r e s o ­
l u t i o n  o f  t h o s e  p r o b l e m / o p p o r t u n i t i e s  t h a t  would 
most b e n e f i t  t h e  o r g a n i z a t i o n .
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Develop and d e s c r i b e  a l t e r n a t i v e  app roaches  to improv­
in g  th e  e x i s t i n g  system.

a. Def ine  the  u s e r  o b j e c t i v e s  t h a t  would have to  be 
met i n  o r d e r  to  r e s o lv e  t h e  problem or  t ake  advan­
t a g e  o f  th e  o p p o r t u n i t i e s .

b. Examine and e v a l u a t e  e x i s t i n g  m ethodo log ies  o r  
sys tem s t h a t  could  p o s s i b l y  be used  to  meet new 
u s e r  o b j e c t i v e s .

c. O u t l i n e  t h e  a l t e r n a t i v e  app roaches  and f o r  each 
d e te rm in e  t h e  a p p r o p r i a t e  d i s c i p l i n e  or  d i s c i p l i n e s  
( t r a i n i n g ,  o r g a n i s a t i o n a l  development ,  management, 
job e n g i n e e r i n g ,  sys tems)  to  be charged  w i th  t h e  
problem r e s o l u t i o n .

d. Def ine  th e  o b j e c t i v e s  o f  each  a l t e r n a t i v e  and 
d e s c r i b e  hov; they  r e l a t e  to  t h e  u s e r  o b j e c t i v e s .

4. E v a lu a te  t h e  f e a s i b i l i t y  o f  each  co u rse  o f  a c t i o n .

Determine t h e  o p e r a t i o n a l  im pac t  o f  a l t e r n a t i v e s  
on t h e  e x i s t i n g  system. P a r t i c u l a r  care  should  
be t a k e n  to  p r e d i c t  the  e f f e c t  each a l t e r n a t i v e  
w i l l  have on th e  f u n c t i o n s  c u r r e n t l y  be ing  performed,  
Ensure  t h a t  any new jobs  e n v i s io n e d  a re  m ea n in g fu l .

E v a l u a t e  and document th e  t e c h n i c a l  f e a s i b i l i t y  o f  
each a l t e r n a t i v e .  I f  a p p r o p r i a t e ,  i d e n t i f y  o p po r ­
t u n i t i e s  and c o n s t r a i n t s  e x i s t i n g  i n  hardware  and 
s o f tw a r e  tec h n o lo g y  which may a f f e c t  the  ch o ice  o f  
an a l t e r n a t i v e .

c. E s t im a te  t h e  g r o s s  c o s t s  t h a t  would be i n c u r r e d  
by each  a l t e r n a t i v e  -  c o s t  o f  d e v e lo p in g ,  c o s t  o f  
im p lem en t in g ,  c o s t  o f  o p e r a t i o n .

d. E v a lu a t e  and document th e  d i r e c t  and i n d i r e c t  
b e n e f i t s  to  be d e r iv e d  from each a l t e r n a t i v e  and 
compare w i th  th e  p r e d i c t e d  c o s t s .

e. C on s id e r  lo n g  term r e q u i r e m e n t s  o f  th e  e x i s t i n g  
sys tem  and de te rm ine  th e  c o m p a t i b i l i t y  o f  each 
a l t e r n a t i v e  w i th  th e  f u t u r e  env ironm ent .

5. S e l e c t  one o r  more f e a s i b l e  a l t e r n a t i v e s  and document 
the  recom mendat ions .

a . Document t h e  r e q u i r e m e n ts  o f  each s e l e c t e d  a l t e r ­
n a t i v e .  I n c l u d e  th e  o b j e c t i v e s  o f  each s o l u t i o n ,  
th e  u s e r  o b j e c t i v e s  t h a t  each  s o l u t i o n  s u p p o r t s ,  
a g e n e r a l  o u t l i n e  o f  what i s  to  be accom pl ished ,  
th e  d i s c i p l i n e s  to  be charged  w i th  th e  development ,  
any tech n ic ? - !  c o n s i d e r a t i o n s ,  any assum pt ions  and
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c o n s t r s i n t s ,  and t h e  im p a c t  and p a y o f f  to the  
o r g a n i s a t i o n .

b. I f  more th an  one a l t e r n a t i v e  i s  documented, o u t ­
l i n e  th e  major  d i f f e r e n c e s  snd t r a d e o f f s  o f  each .

c. P r e p a r e  t h e  f i n a l  r e p o r t ,  and p r e s e n t  end promote  
t h e  recommendations to  t h e  a p p r o p r i a t e  management 
p e r s o n n e l .

6 . C o o rd in a te  t h e  im p le m e n ta t io n  o f  the  chosen a l t e r n a t i v e .

a . O b ta in  management c o n c u r re n c e  i n  and su p p o r t  o f  a 
recommended s . l t e r n a t i v e .

b .  O u t l i n e  a d eve lopm en ta l  p l a n  i n c l u d i n g  e s t i m a t e s  
o f  r e s o u r c e s  r e q u i r e d  and p o s s i b l e  sc h e d u le s  f o r  
im p le m e n ta t io n .

c .  V/ork w i th  s p e c i a l i s t s  i n  th e  r e c i p i e n t  d i s c i p l i n e  
t o  i n s u r e  t h a t  th e  r e q u i r e m e n t s  o f  t h e  chosen 
a l t e r n a t i v e  a re  u n d e r s t o o d  and com plete .

d. V.'hen th e  changes and improvements a s s o c i a t e d  w i th  
t h e  chosen  a l t e r n a t i v e  have been implemented ,  
v e r i f y  t h a t  th e  p rob lem s  and d e f i c i e n c i e s  a d d re s s e d  
by th e  s o l u t i o n  have been  e l i m i n a t e d  and t h a t  any 
new u s e r  o b j e c t i v e s  can be met.

7. Scope and N a tu re  of  t h e  A n a l y s t  F u n c t io n .

The Systems A na lys t  may be  th e  only member o r  one o f  
s e v e r a l  members o f  a. p r o j e c t  team o rg a n iz e d  t o  s tu dy  
a sys tem . The a n a l y s t  f u n c t i o n  i s  e n v i s io n e d  as a s t a f f  
p o s i t i o n  t h a t  i n i t i a t e s  o n -g o in g  performance  a n a l y s i s  
w i t h i n  g iv e n  f u n c t i o n a l  a r e a s ,  o r  t h a t  re sp o n d s  to  
management r e q u e s t s  to  a n a ly z e  p a r t i c u l a r  p rob lem s o r  
p r o b l e m  synjptoms. However t h e  p o s i t i o n -  i s - im p le m e n te d ,  
t h e  incumbent  must be f a m i l i a r  v/ith t h e  sys tems approach 
to  problem s o l v i n g  and must  be ab le  to  ga in  t h e  c o n f i ­
dence ,  a s s i s t a n c e ,  and s u p p o r t  o f  v a r i o u s  management 
l e v e l s .  O f te n ,  th e  a n a l y s t ’ s i n v e s t i g a t i o n  and s tudy  
w i l l  c r o s s  f u n c t i o n a l  l i n e s  and w i l l  r e q u i r e  an i n t e r ­
f a c e  w i th  s p e c i a l i s t s  i n  v a r i o u s  d i s c i p l i n e s  i n c l u d i n g  
i n s t r u c t i o n a l  t e c h n o lo g y ,  o r g a n i z a t i o n a l  development ,  
human f a c t o r s ,  e n g i n e e r i n g ,  EPP systems d e s ig n ,  o p e ra ­
t i o n s  r e s e a r c h ,  and management t h e o r y .

Pe rfo rm ance  e v o l u t i o n ,  p r o b l e m / o p p o r t u n i t y  a n a l y s i s ,  
and th e  s y n t h e s i s  o f  a l t e r n a t i v e  s o l u t i o n s  r e q u i r e  a 
h i g h  degree  o f  i m a g i n a t i o n ,  c r e a t i v i t y ,  and a t o l e r ­
ance o f  u n c e r t a i n t y .
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D. The Systems D es ign e r  F u n c t io n  ( A m p l i f i c a t i o n )

T h is  p o s i t i o n  i s  r e s p o n s i b l e  f o r  t h e  d e t a i l e d  d e s c r i p ­
t i o n  and d e s ig n  o f  new o r  improved mechanized in fo rm a ­
t i o n  sy s te m s .  The end p ro d u c t  o f  t h e  system des ign  
p r o c e s s  i s  s complete  s p e c i f i c a t i o n  f o r  t h e  t o t a l  
sys tem  i n c l u d i n g  th e  docum enta t ion  o f  t h e  s y s te m 's  
im p u t s ,  o u t p u t s ,  d a t a  b a s e ,  manual and mechanized 
f u n c t i o n s ,  t e s t i n g  c r i t e r i a ,  c o n v e r s io n  r e c u i r e m e n t s ,  
and t r a i n i n g  r e c u i r e m e n t s .

The incum bent  i s  g iv en  a s t a t e m e n t  o f  the  system r e c u i r e ­
ments which i n c l u d e s  t h e  o b j e c t i v e s  which must be met 
by th e  p roposed  sys tem , a. g e n e r a l  o u t l i n e  o f  what th e  
sys tem  must do, and a d e s c r i p t i o n  o f  th e  p r e d i c t e d  
im p a c t  o f  t h e  system on i t s  u s e r s .  The Systems D e s ig n e r  
must c o n f e r  and work c l o s e l y  w i th  t h e  Systems A n a ly s t  
who p roduced  th e  r e q u i r e m e n t s  and t h e  s y s te m 's  u s e r s  
i n  o r d e r  to  t r a n s f o r m  t h e  c o n c e p tu a l  d e s ig n  i n t o  a 
d e t a i l e d  one f o r  im p le m e n ta t io n .  The d e s ig n  s p e c i f i ­
c a t i o n  sh o u ld  document th e  components o f  an i n f o r m a t i o n  
sys tem  t h a t  most e f f e c t i v e l y  a cc o m p l i sh e s  the  d e s i r e d  
o b j e c t i v e s .

The d e s ig n  s p e c i f i c a t i o n  i s  a d e t a i l e d  b l u e p r i n t  o f  the  
t o t a l  i n f o r m a t i o n  sys tem  which i n c l u d e s  f u n c t i o n s  t h a t  
w i l l  be programmed and f u n c t i o n s  t h a t  w i l l  be perform ed 
by p e r s o n n e l  i n  t h e  u s e r ' s  env ironm ent  o r  th e  e n v i r o n ­
ment i n  which t h e  sys tem w i l l  o p e r a t e .  This  p o s i t i o n  
d e v e lo p s  and documents th e  l o g i c a l  d e s ig n  s p e c i f i c a ­
t i o n s  f o r  th e  programmable f u n c t i o n s  and o v e rsee s  t h e i r  
p h y s i c a l  d e s ig n  and im p le m e n ta t io n .  The docum enta t ion  
f o r  t h e  programmable f u n c t i o n s  must  be d e t a i l e d  enough 
t o  a l lo w  t h e  Data  S e r v i c e s  O r g a n i z a t i o n  to  develop 
urogram s p e c i f i c a t i o n s  and r e l a t e d  s o f t w a r e .  A l l  
manual f u n c t i o n s  a re  c o m ple te ly  d e s ig n ed  and implemented 
by t h e  Systems D e s ig n e r .  I n  a d d i t i o n ,  th e  incumbent m  
t h i s  p o s i t i o n  d ev e lo p s  o r  supe rv ises  th e  development 
o f  t r a i n i n g  needed to  a c q u a in t  p e r s o n n e l  w i th  th e  
sys tem  f u n c t i o n s  th ey  v / i l l  p e r fo rm .

T h is  p o s i t i o n  s e r v e s  a s  an a c t i v e  i n t e r f a c e  between 
t h e  s y s t e m 's  u s e r s  and th e  t e c h n i c a l  o r g a n i z a t i o n s  
i n v o l v e d  i n  th e  a c t u a l  c o n s t r u c t i o n  o f  th e  system.
The Systems D e s ig n e r  t r a n s l a t e s  t h e  ne ed s  o f  th e  u s e r s ,  
as  o u t l i n e d  by th e  Systems A n a ly s t ,  i n t o  a d e t a i l e d  
p l a n  f o r  im p le m e n ta t io n .  This  r e q u i r e s  a thorough  
u n d e r s t a n d i n g  o f  th e  u s e r s '  o p e r a t i o n a l  environment  as 
w e l l  as  a working knowledge of  computer tech no lo gy  and 
sys tem  d ev e lo pm en t  m e th o d o lo g ie s .

The d u t i e s  and r e s p o n s i b i l i t i e s  o f  a sys tem s d e s i g n e r  
a r e  t o :
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1.  Review and e v a lu a t e  th e  r e q u i r e m e n ts  f o r  a new mechan­
i s e d  i n f o r m a t io n  sys tem  o r  changes i n  the  r e q u i re m e n ts
o f  an e x i s t i n g  one.

a .  Upon r e q u e s t ,  a i d  th e  Systems A n a ly s t  i n  e s t a b ­
l i s h i n g  *the t e c h n i c a l  f e a s i b i l i t y  o f  a proposed 
mechanized system.

b .  Sugges t  changes to  th e  o u t l i n e  o f  th e  proposed 
sys tem where a p p r o p r i a t e  and r e - e s t a b l i s h  the  
sys tem f e a s i b i l i t y  i f  changes a re  ag reed  upon.

c. M a in ta in  c o n s t a n t  communication with, th e  proposed 
s y s t e m 's  u s e r s  to  i n s u r e  t h a t  t h e  e v e n t u a l  system 
v / i l l  r e f l e c t  t h e  c u r r e n t  needs  o f  th e  u s e r s .

2. D ef ine  th e  t o t a l  sys tem  c o n f i g u r a t i o n .

a.  Define  the  b o u n d a r i e s  o f  th e  p roposed  system by
i d e n t i f y i n g  a l l  th e  system i n p u t s  and t h e i r  so u rc e s ,  
and a l l  the  sys tem  o u t p u t s  and t h e i r  d e s t i n a t i o n s .

b . R e f in e  and f i n a l i z e  th e  o b j e c t i v e s  o f  th e  proposed 
system by s t a t i n g  th e  d e t a i l e d  perfo rm ance  r e q u i r e ­
ments o f  the  sys tem o u t p u t s .

c. Determine and d e f i n e  th e  d a ta  c o n te n t  end the  fo rm at  
o f  a l l  th e  sys tem o u tp u t s  and i n p u t s .

d. I d e n t i f y  and d e f i n e  a l l  th e  system f u n c t i o n s  and 
th e  sy s te m 's  i n t e r n a l  da ta  r e q u i r e m e n t s .  I n d i c a t e  
d u p l i c a t e  f u n c t i o n s  and those  f u n c t i o n s  t h a t  have 
a l r e a d y  been implemented  i n  o t h e r  mechanised sys tem s .

e. Y/hen r e q u i r e d ,  d i v id e  th e  p roposed  system i n to  
manageable subsys tem s  which -have as few in f o r m a t io n  
exchange i n t e r f a c e s  as p o s s i b l e .  V/i thin each sub­
sys tem, d e te rm ine  which f u n c t i o n s  v / i l l  be performed 
manually and which w i l l  be m echanized .

f .  R e - e v a lu a te  t h e  l o g i c a l ,  t e c h n i c a l ,  economic, and 
o p e r a t i o n a l  f e a s i b i l i t y  o f  th e  p rop o sed  system as 
i t s  i n i t i a l  c o n f i g u r a t i o n  becomes f i n a l i z e d .
Document the  e x p e c te d  impact  o f  th e  p roposed  system 
on o t h e r  mechanized sys tem s.

g. Document and r e v ie w  th e  d e f i n i t i o n  o f  th e  t o t a l  
system w i th  t h e  u s e r s  and v e r i f y  t h a t  t h e i r  r e q u i r e ­
ments and needs  w i l l  be met by th e  p roposed  system.

3 . O r i g i n a t e  and document th e  complete  l o g i c a l  des ign  
s p e c i f i c a t i o n  f o r  th o s e  f u n c t i o n s  i n  th e  t o t a l  system 
which v / i l l  be perfo rm ed  by a computer .
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a. O rg an ise  th e  mechanized f u n c t i o n s  i n t o  a h i e r a r c h i c  
r e l a t i o n s h i p .  Analyze th e  g e n e r a l  i n f o r m a t i o n  flov; 
to  d e te rm in e  th e  h e s t  l o g i c a l  s t r u c t u r e  f o r  the  
computer  subsys tem .

h.  Decide how each f u n c t i o n  i s  to  he accomplished  
( p r o c e d u r e s ,  .a lgor i thms,  m a th e m a t i c a l  fo rm u la s ,  
e t c . )  and document any d e p e n d e n c ie s  t h a t  e x i s t  
among f u n c t i o n s .

c. Defit ie  and document t h e  d a t a  i n t e r f a c e s  between 
f u n c t i o n s  w i t h i n  the  computer  subsys tem .

d. I d e n t i f y  and d e s ig n  a d d i t i o n a l  computer f u n c t i o n s  
a s  th e  need  f o r  them becomes a p p a r e n t .  A d d i t io n a l  
f u n c t i o n s  can i n c l u d e  mechanized  i n t e r f a c e s  between 
t h e  p roposed  s y s te m 's  f u n c t i o n s  and o t h e r  EDP 
sy s te m s ,  as  w e l l  as mechanised i n t e r f a c e s  between 
the  computer  f u n c t i o n s  snd t h o s e  perform ed manually .

e . Design any mechanised f u n c t i o n s  r e q u i r e d  to  conver  
th e  p ro p o se d  system i n t o  a c t u a l  o p e r a t i o n .

f .  I d e n t i f y  f u n c t i o n s  r e q u i r i n g  d a t a  communication. 
D e sc r ib e  t h e  d a t a  to  be t r a n s m i t t e d  i n  terms o f  
volume and oerfc rmance  r e q u i r e m e n t s ,  and work w i th  
C o r p o r a t e  communications t c  e s t a b l i s h  d e t a i l e d  
communicat ions  network s p e c i f i c a t i o n s .

g. O r i g i n a t e  and p re p a re  t e s t  c r i t e r i a  and develop a 
t e s t  p l a n  to  be used  i n  v e r i f y i n g  t h a t  th e  computer 
subsys tem  meets  the  d e s ig n  c r i t e r i a .

4 . Design l o g i c a l  d a ta  b a se s .

a.  C re a te  a. d i c t i o n a r y  o f  a l l  d a t a  needed by the  
p roposed  system u s in g  s t a n d a r d  d e f i n i t i o n s  and 
d e s c r i p t i o n s  i f  they  e x i s t .

b. I n t e r f a c e  v/ ith any c e n t r a l i z e d  d a t a  a d m i n i s t r a t i o n  
f u n c t i o n  t o  de te rm ine  th e  e x t e n t  to  which the  da ta  
needed by th e  p roposed  sys tem i s  a l r e a d y  a v a i l a b l e  
i n  o t h e r  sy s tem s .  In  a d d i t i o n ,  d e te rm in e  i f  t h e r e  
i s  d a t a  t h a t  t h i s  system c o u ld  p r o v id e  any o t h e r  
p ro p o se d  i n f o r m a t i o n  sys tem .

c. L o g i c a l l y  o r g a n iz e  d a t a  e le m e n ts  and groups i n t o  
l a r g e r  u n i t s  o f  i n f o r m a t i o n  ( e n t i t i e s ) .

d. Def ine  t h e  r e l a t i o n s h i p s  be tween  d a t a  e n t i t i e s  to  
c l e a r l y  document how th e  u s e r  s e e s  th e  d a ta  and 
how t h e  system w i l l  u se  t h e  d a t a .
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e. Document the  l o g i c a l  d a t a  base  s p e c i f i c a t i o n s  and 
d i f f e r e n t i a t e  be tween mechanised  and non-m ech ar lzed  
d a t a  b a s e s .  The s p e c i f i c a t i o n s  d e s c r i b i n g  d a t a  
needed  by the  computer  f u n c t i o n s  w i l l  be used  to  
d e s i g n  p h y s i c a l  d a ta  b a s e s ,  f i l e s ,  and r e c o r d s  and 
t h e  s o f tw a r e  r e q u i r e d  to  a cc e s s  them.

5. I n s u r e  t h a t  t h e  d e t a i l e d  d e s ig n  and im p le m e n ta t io n  c f  
th e  computer  subsystem w i l l  meet t h e  l o g i c a l  d e s ig n  
s p e c i f i c a t i o n s .

V/ork c l o s e l y  w i th  t h e  d a t a  s e r v i c e s  o r g a n i z a t i o n  to 
c l a r i f y  th e  d e s ig n  s p e c i f i c a t i o n s  i f  n e c e s s a r y .

Review th e  hardware  and so f tw a re  c h o ic e s  made by 
t h e  d a t a  s e r v i c e s  o r g a n i z a t i o n .

C o o r d in a t e  w i th  and s u p p o r t  the  d a ta  s e r v i c e s  o rgan­
i z a t i o n '  d u r in g  p r o g r a m i n g  and t e s t i n g .

6 . Design t h e  manual f u n c t i o n s  and p rov ide  f o r  t h e i r  
s u c c e s s f u l  im p le m e n ta l io n .

a.  P e r fo rm  t a s k  a n a l y s i s  to  de te rm ine  i n  d e t a i l  how' 
each  manual f u n c t i o n  w i t h i n  th e  p roposed  in f o r m a ­
t i o n  system i s  to  be accom pl ished .

b. P e r fo rm  p h y s i c a l  d a ta  ba se  d es ig n .  Decide where end 
i n  what fo rm at  th e  d a t a  needed by th e  m an u a l" fu n c ­
t i o n s  i s  to  be s t o r e d  and a c c essed .

c.  I d e n t i f y  and d e s ig n  a d d i t i o n a l  manual f u n c t i o n s
as  t h e  need f o r  them becomes a p p a r e n t .  A d d i t i o n a l  
f u n c t i o n s  can i n c l u d e  manual i n t e r f a c e s  between 
t h e  p roposed  sy s te m ’ s f u n c t i o n s  and o t h e r  EDP 
s y s te m s ,  as w e l l  as manual  i n t e r f a c e s  be tween  th e  
p e r s o n n e l  subsystem and th e  computer subsys tem .

d. Design  any manual f u n c t i o n s  r e q u i r e d  to  c o n v e r t  
t h e  p roposed  system i n t o  a c t u a l  o p e r a t i o n .

e .  Develop and d e s ig n  p o s i t i o n s ,  jo b s ,  and o r g a n i ­
z a t i o n s  t h a t  w i l l  meet t h e  r e q u i r e m e n t s  o f  th e  
manual  f u n c t i o n s .

f .  Determ ine  s k i l l / k n o w l e d g e ,  t r a i n i n g ,  pe r fo rm ance  
a i d s ,  and human f a c t o r s  e n g in e e r in g  r e q u i r e m e n t s

■ f o r  each p o s i t i o n  and jo b .

g. Develop docum en ta t ion  f o r  u se  i n  p e r fo rm in g  th e
. p o s i t i o n s  and jo b s .  Design and deve lop  perform ance  

a i d s  and t o o l s ,  as r e q u i r e d ,  f o r  u se  i n  p e r fo rm in g  
p o s i t i o n s .
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h.  Develop o r  s u p e r v i s e  the  development  o f  t r a i n i n g  
r e q u i r e d  to  a c q u a in t  p e r s o n n e l  v/ith methods and 
t e c h n i c u e s  needed by p o s i t i o n s  and jo b s .

i .  T e s t  t h e  e f f e c t i v e n e s s  o f  th e  p o s i t i o n s  and jo b s  
by c r e a t i n g  t e s t  c a s e s ,  t r a c i n g  th e  f low  o f  l o g i c ,  
and s i m u l a t i n g  the  working env ironm ent .

7. S u p e r v i s e  t h e  a c c ep tan c e  t e s t i n g  o f  t h e  t o t a l  sys tem.

a. O r i g i n a t e  and p re p a re  t e s t  c a se s  t h a t  w i l l  prove 
th e  l o g i c a l  c o r r e c t n e s s  o f  the  t o t a l  system i n  
i t s  o p e r a t i n g  environm ent .  The c r i t e r i a  developed 
sh o u ld  a l s o  t e s t  the a b i l i t y  o f  th e  system to  meet 
i t s  pe rfo rm an ce  and q u a l i t y  s p e c i f i c a t i o n s .

b.  Work w i th  t h e  u s e r  to  s u p e r v i s e  t h e  p r e p a r a t i o n  
o f  t e s t  d a t a  and to analyze  and compare th e  t e s t  
r e s u l t s  a g a i n s t  accep tance  c r i t e r i a .

c. Document and recommend any changes r e q u i r e d  f o r  
p r o p e r  sys tem o p e r a t i o n .

d. I n s u r e  t h a t  any changes a re  p r o p e r l y  i n t e g r a t e d  
i n t o  t h e  sys tem and v e r i f y  t h a t  t h e  system has
been  c o m p le te ly  t e s t e d  b e f o r e  b e g in n in g  i n s t a l l a t i o n .

8 . S u p e r v i s e  th e  i n s t a l l a t i o n  o f  t h e  new system.

a. P l a n  t h e  a c t i v i t i e s  r e q u i r e d  to  make th e  t r a n s i t i o n  
from th e  p r e v i o u s  system to  th e  new system.

b. I n s u r e  t h a t  t h e  s y s t e m 's  u s e r s  a re  a d eq u a te ly  
p r e p a r e d  to  a c c e p t  th e  new sys tem . Conduct sem ina rs  
and7 o r  t r a i n i n g  s e s s i o n s  to  d e s c r i b e  the  impact
th e  new sys tem  w i l l  have once i t  becomes o p e r a t i o n a l .

c.  S u p e r v i s e  t h e  co nv e rs io n  o f  a l l  mechanized d a t a  
ba.ses snd c r e a t e  the  d a t a  r e q u i r e d  by th e  manual 
f u n c t i o n s .

d. I n s u r e  t h a t  a l l  system p e r s o n n e l  have been a d e q u a te ­
l y  t r a i n e d  i n  th e  e x e c u t io n  o f  t h e i r  p o s i t i o n s
and jo b s .

9 . P a r t i c i p a t e  i n  a perform ance  rev iew  o f  t h e  new system
i n  i t s  o p e r a t i n g  environm ent .

a.  Compare th e  a c t u a l  o p e r a t i o n  o f  t h e  system a g a i n s t  
t h e  o r i g i n a l  system o b j e c t i v e s  and perform ance  
s p e c i f i c a t i o n s .

b .  Document any a s p e c t  o f  th e  s y s t e m 's  performance  
t h a t  f a i l s  to  meet th e  system o b j e c t i v e s .
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The Systems D e s ig ne r  may be the  only  member o r  one o f  :
s e v e r a l  members o f  a p r o j e c t  team o r g a n i s e d  to  develop  :
a mechanised i n f o r m a t i o n  system. Depending on the  
s i z e  and n a t u r e  o f  th e  system to  be d e s ig n e d ,  t h i s  
p o s i t i o n  may r e l y  on o t h e r s  to pe rfo rm  th e  more s p e c i a l ­
i z e d  f u n c t i o n s  o f  l o g i c a l  d a ta  base  d e s ig n  o r  p e r s o n n e l  
subsystem d e s i g n .  I n  a d d i t i o n ,  t h i s  p o s i t i o n  may a l s o  
be a s s ig n e d  th e  r o l e  of  p r o j e c t  manager. This  would 
r e q u i r e  th e  i n c l u s i o n  o f  p la n n in g  and c o n t r o l  f u n c t i o n s  
such as  a s s i g n i n g  work to  be done,  and t r a c k i n g  th e  
p h a s e - r e l a t e d  a c t i v i t i e s .

The Systems D e s ig n e r  must i n t e r f a c e  w i th  a v a r i e t y  o f
i n d i v i d u a l s  i n  o r d e r  to  c a r r y  ou t  t h e  r e s p o n s i b i l i t i e s  '
o f  th e  p o s i t i o n .  The i n t e r f a c e s  i n c l u d e  u s e r s ,  system 
managers ,  p r o j e c t  managers ,  programmers and p r o j e c t  
l e a d e r s  i n  a d a t a  s e r v i c e s  o r g a n i z a t i o n ,  c o r p o r a t e  
Communications, d a t a  base  a d m i n i s t r a t o r s ,  and p o s s i b l y  
c o n t r a c t o r s  o r  t r a i n i n g  s p e c i a l i s t s .

E. The Programmer F u n c t io n  ( A m p l i f i c a t io n )

1. P r o j e c t  Design ,  C o n t r o l ,  and S u p e r v i s io n

a.  R e s p o n s ib le  f o r  t h e  developm ent/m ain tenance  of  a 
p o r t i o n  o f  a p r o j e c t  o r  s sm a l l  s u b - p r o j e c t  and
th e  t e c h n i c a l  d e c i s i o n s  a s s o c i a t e d  w i th  th e  p r o j e c t .
Makes d e s ig n  d e c i s i o n s  t h a t  commit an o r g a n i z a t i o n  
to  c o u r s e s  o f  a c t i o n  w i th  i n t e r d e p a r t m e n t a l  im pac t ,  
i n v o l v i n g  s u b s t a n t i a l  e x p e n d i tu r e s .

b.  R e s p o n s ib le  f o r  c o n t r o l  of  a  s u b - p r o j e c t  o r  o f  a 
d i s c r e t e  p a r t  o f  a p r o j e c t ,  and a l l  des ign  and

.L. 0 gX ng f u n c t i o n s  i n c l u d i n g  development o f  
h i e r a r c h i e s  and w a l k - t h r u s , cod ing ,  t e s t i n g ,  main­
t a i n i n g  and documenting o f  th e  a s s o c i a t e d  programs 
as w e l l  as system d e s ig n  c o n s u l t a t i o n  snd rev iew  
v/ith  p r o j e c t  l e a d e r ,  c l i e n t  ( sys tem  manager) and 
p o s s i b l y  u s e r .  May d i r e c t l y  s u p e r v i s e  one o r  more 
s u b o r d i n a t e s  a n d /o r  d i r e c t  and a s s i g n  work on s 
p r o j e c t  b a s i s .

c. A p p ra i s e s  t h e  work o f  s u b o r d i n a t e s ,  p a r t i c i p a t e s  ;
i n " f e e d b a c k  s e s s i o n s ,  snd recommends u p g ra d e s ,  ;
downgrades and d i s m i s s a l s .  As to  p e r s o n n e l  d i r e c t e d  ■ j
on a p r o j e c t  b a s i s ,  makes recommendations r e l a t i v e  j
to  th e  em p lo y ee 's  work perform ance  e v a lu s . t io n s .  j

i
?
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Schedul.es s u b o r d i n s t e s ,  i n c l u d i n g  th e  a u t h o r i z a t i o n  
of  e x t r a  work t ime as r e q u i r e d ,  and i n c l u d i n g  
t r a i n i n g .

d. R e sp o n s ib le  f o r  p r e p a r i n g  and m ee t ing  r e s o u r c e ,  
t ime and budge t  e s t i m a t e s  as w e l l  as  t r a c k i n g  s t a t u s  
f o r  t h e  a s s ig n e d  p o r t i o n  o f  th e  p r o j e c t  as i n p u t  f o r  
t h e  p r o j e c t  l e a d e r .

e .  E s t im a te s  r e s o u r c e  r e q u i r e m e n t s ,  b o th  p r o c e s s i n g  
t ime end d a ta  s to rage ,"  f o r  the  s u b - p r o j e c t  or'  
p o r t i o n  o f  a p r o j e c t .

2. Data Systems S k i l l s  and R e s p o n s i b i l i t i e s

a .  Analyzes  c l i e n t / p r o j e c t  l e a d e r  s p e c i f i c a t i o n s ,  
r e s o l v e s  q u e s t i o n a b l e  a r e a s ,  c o n v e r t s  them to  
programs and modules u t i l i z i n g  d e s ig n  h i e r a r c h i e s .

b .  C r e a t e s  program/module d e s ig n  s p e c i f i c a t i o n s  a c c o rd ­
in g  to  s p e c i f i e d  s t a n d a r d s  i n  c o n s u l t a t i o n  w i th  a 
p r o j e c t  l e a d e r  o r  c l i e n t  d e v i s in g  a p p r o p r i a t e  
p r o c e s s i n g  f lo w s .

c. Develops and implements  t e s t  p l a n ,  a s s u r i n g  p r o p e r  
program i n t e r f a c e ,  system i n t e g r a t i o n ,  and sys tem 
i n t e g r i t y .

d. A s s i s t s  i n  t h e  d e c i s i o n  o f  a f i l e  o r g a n i z a t i o n  f o r  
e f f i c i e n c y ,  i n c l u d i n g  s p e c i f i c a t i o n  o f  a c c e s s  methods,  
f i l e  t y p e s ,  and i n t e r n a l  o r g a n i z a t i o n  o f  d a t a .

e .  C-e.nera.tes a n d /o r  d i r e c t s  th e  g e n e r a t i o n  o f  p r o p e r  
d ocum en ta t ion .

•Z ̂ • Pe r fo rm s  a n d /o r  d i r e c t s  co d in g ,  t e s t i n g ,  and debugg­
i n g  r e q u i r e d  f o r  d e v e l o p in g / m a i n t a i n i n g  a s u b - p r o j e c t  
o r  p o r t i o n  o f  a p r o j e c t  i n  t h e  programming e n v i r o n ­
ment u s i n g  th e  f o l l o w i n g  knowledge:

a. At l e a s t  one programming lan g u a g e .

b .  S t r u c t u r e d  programming t e c h n i q u e s .
c .  D e t a i l  l o g i c  d iag ram s ,  such  as  IPO and h i e r a r c h y  

c h a r t s .

d. G e nera l  knowledge o f  t h e  o p e r a t i n g  env ironm en t  i n  
which a s s ig n e d  programs o r  p r o c e s s e s  a re  to  be r u n  
and th e  job c o n t r o l  la n g u a g e .

e .  U n d e rs ta n d in g  o f  s t a n d a r d  a c c e s s  methods,

f .  Use o f  t e s t i n g  and p r o d u c t i o n  l i b r a r i e s .
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g. T im esh ar in g  f o r  development end t e s t i n g .

h .  E f f i c i e n t  cod ing  t e c h n i q u e s .

i .  E x p e r i e n c e  w i th  module and j o t  d ocum en ta t ion .

j .  U n d e r s t a n d in g  o f  t a s i c  u t i l i t i e s  a p p l i c a b l e  t o  
t h e  o p e r a t i n g  env iron m en t .

k .  P r o d u c t i o n  c o n v e r s io n  p r o c e d u r e s .

1 . P r o c e d u r e s  f o r  i n t e r f a c i n g  w i th  o t h e r  d a ta  c e n t e r s ,  
where a p p l i c a b l e .

m. G e n e ra l  knowledge o f  b a s i c  s o f tw a re  packages  a v a i l ­
a b l e  i n  t h e  env ironm ent  ( i . e . ,  pe rfo rm ance  a i d s ,  
f i l e  management sy s te m ) .

n .  U n d e r s t a n d in g  o f  l o c a l  t e s t i n g  p r o c e d u r e s .

4. D em o ns t ra te s  a command o f  t h e  programming env ironm ent  
used  i n  m a i n t a i n in g  computer  p r o c e s s e s  i n  a computer  
i n s t a l l a t i o n  and, i n  r e l a t i o n  to  a p a r t i c u l a r  p r o j e c t  
o r  a p p l i c a t i o n ,  h a s  a d d i t i o n a l  s k i l l s  t o :

a .  Conduct  a n d /o r  r e v ie w  cod in g  w a l k - t h r u s .

b . 4 d e p t  e x i s t i n g  programs and r o u t i n e s  to  pe rfo rm
t h e  r e q u i r e d  p r o c e s s i n g  o r  to  o p e r a t e  i n  a d i f f e r e n t  
o p e r a t i n g  env ironm en t .

c. I n v e s t i g a t e  new t e c h n i c a l  developments  and d e t e r ­
mine t h e i r  e f f e c t  on t h e  p r o c e s s i n g  environm ent  
o f  t h e  i n s t a l l a t i o n  as  v /e l l  as  th e  a p p l i c a t i o n .

A s s i s t s  i n  th e  t e c h n i c a l  development of p e r s o n n e l  
th r o u g h  t a s k  a s s ig n m e n t ,  o n - th e - jo b .  t r a i n i n g ,  and r e ­
commendations f o r  fo rm a l  t r a i n i n g .

P. Summary and C onc lus ions

1 . The b a s i c  i n p u t s  to  p e r s o n n e l  p e r fo rm in g  sys tem s d e v e l -  , 
opment f u n c t i o n s  on th e  job  a re  p roblems to  s o l v e .
The r a n g e  i n c l u d e s  p rob lem s w i th  more th a n  one s o l u t i o n ,  
p rob lem s  w i th  u n iq ue  s o l u t i o n s ,  and p o s s i b l y  p rob lem s 
h a v in g  no s o l u t i o n .

2. The o u t p u t s  r e q u i r e d  o f  p e r s o n n e l  a re  s o l u t i o n s  to  
t h e  p rob lem s .

3. The g e n e r a l  p ro c e d u re  fo l lo w e d  by job  incum bents  i s
(a )  to  c o n s t r u c t  a model (b)  to  de te rm in e  c r i t e r i a
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( o b j e c t i v e s ,  r e q u i r e m e n t s )  v/ith r e s p e c t  to  t h e  v a r i a b l e :  
o f  th e  model, ( c )  t o  de te rm ine  th e  c o n s t r a i n t s , end 
(d)  to  o p t im ize  among th e  a l t e r n a t i v e s  s a t i s f y i n g  
c r i t e r i a  and c o n s t r a i n t s . The g e n e r a l  p r o c e s s  i s  th e  
p r o c e s s  o f  r a t i o n a l  d e c i s i o n  mu'

P e r s o n n e l  r e a u i r e  s k i l l s  and knowledge i n  p e r fo rm in g  
l o g i c a l  p r o c e s s e s  i n  the  a b s t r a c t  and i n  c o n s t r u c t i n g  
c o n c r e t e  r e a l i z a t i o n s .

The s t a n d a r d  f o r  a c c e p t a b l e  performance i s  p roven  
a b i l i t y  to  b u i l d  o p t i m a l l y  f u n c t i o n i n g  sy s te m s .

P e r s o n n e l  need s k i l l s  i n  c r i t i c a l  t h i n k i n g .

P e r s o n n e l  need s k i l l s  i n  v e r b a l  communication.

P e r s o n n e l  need s t a t e - o f - t h e - a r t  t e ^ c & e a l : knowledge.

P e r s o n n e l  need p r a c t i c a l  e x p e r i e n c e .

"Soap and e d u c a t i o n  a re  n o t  as sudden a s ‘a m assa c re ,  
b u t  th ey  a re  more dead ly  i n  the  lo n g  r u n . ” ( h a rk  Twain)
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SECTION IV 

CURRICULUM OBJECTIVES AND DESIGN

A. Purpose

The s k i l l s  and knowledge a n a l y s i s  documented i n  th e  p r e c e e d -  
i n g  phase  c o n s t i t u t e s  a b a s i s  f o r  f o r m u l a t i n g  s p e c i f i c a t i o n s  
o f  p e rfo rm an c e  r e q u i r e d  o f  s t u d e n t s  on t h e  job  a s  com puter  
p r o f e s s i o n a l s  a f t e r  th e y  g r a d u a t e .  These pe rfo rm an ce  
s p e c i f i c a t i o n s  c o n s t i t u t e - ' t h e  p o s t - c u r r i c u l u m  o b j e c t i v e s  o f  
t h e  p ro p o se d  c u r r i c u lu m  i n  com puter  s c i e n c e ,  which i n  t u r n ,  
d e te r m in e  t h e  e n d - o f - c u r r i c u l u m  o b j e c t i v e s ,  and e n a b l i n g  
o b j e c t i v e s  as  w e l l  a s  t h e  c r i t e r i o n  t e s t s .  The p u r p o s e  o f  
t h i s  p h ase  o f  t h e  c u r r i c u l u m  developm ent  p r o j e c t  i s  t o  d e f i n e  
t h e  o b j e c t i v e s  and to  d e s i g n  a  c u r r i c u l u m  to  a c h ie v e  th em .°

The p u rp o se  o f  t h i s  p h a se  o f  t h e  c u r r i c u lu m  development  
p r o j e c t  i s  a l s o  to  document some o f  t h e  c o n s t r a i n t s  on
(1 )  c r i t e r i o n  t e s t s ;  i . e .  t e s t s  which can be u se d  t o  e v a l u a t e  
t h e  a t t a i n m e n t  o f  t h e  e n d - o f - c u r r i c u l u m  o b j e c t i v e s ,  and
( 2 )  t h e  c u r r i c u lu m  d e s i g n .  The c o n s t r a i n t s  f a l l  i n t o  t h e  
f o l l o w i n g  c a t e g o r i e s :

1 .  Degree o f  S i m u l a t i o n

I s  a  p a r t i c u l a r  d e g re e  o f  s i m u l a t i o n  mandated by c o l l e g e  
g o v e rn in g  b o d ie s ?  Does t h e  d e g re e  o f  s i m u l a t i o n  have 
to  match o t h e r  c u r r i c u l a  a t  t h e  c o l l e g e  o r  o t h e r  c o l l e g e s ?  
Does t h e  s k i l l s  and knowledge a n a l y s i s  s p e c i f y  a  g iv e n  
l e v e l  o f  s i m u l a t i o n ?  I s  s u f f i c i e n t  ha rdw are  a v a i l a b l e  
f o r  t h e  r e q u i r e d  l e v e l  o f  s i m u l a t i o n ?  To what d e g re e  
can t h e  work e n v i ro n m e n t  be s im u la t e d ?

2 .  C ourse  d e v e l o p e r  r e s o u r c e s

Are t h e r e  enough c o u r s e  d e v e l o p e r s ?  Are t h e y  q u a l i f i e d ?

3. Time

Does c o m p le t io n  d a t e  impose d e v e lo p m e n ta l  c o n s t r a i n t s ?
How much t im e  h a s  b e e n  a l l o c a t e d  to  com ple te  c o u rs e  
development?  I s  t h e r e  a  f i x e d  c o n s t r a i n t  on c o u rs e  
l e n g t h  and c u r r i c u l u m  l e n g t h ?

4 .  T a r g e t  p o p u l a t i o n

I s  t h e r e  a  wide r a n g e  i n  s t u d e n t  a b i l i t y ?  Has one o r  
s e v e r a l  t a r g e t  p o p u l a t i o n s  been  i d e n t i f i e d ?  Does t h e  
t a r g e t  p o p u l a t i o n  h ave  any s p e c i a l  c h a r a c t e r i s t i c s  
o t h e r  th a n  l a c k  o f  s k i l l s  and knowledge? I s  t h e r e  a 
p rob lem  w i th  t h e  s i z e  o f  t h e  t a r g e t  p o p u l a t i o n ?  I s
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t h e r e  a p rob lem  w i th  t h e  d i s t r i b u t i o n  o f  s t u d e n t s  
ove r  t im e?

5.  Course s t a b i l i t y

To what e x t e n t  a r e  j o b s ,  job  f u n c t i o n s ,  s k i l l s  and 
knowledge r e q u i r e m e n t s  s t a b l e  o r  changing?  I s  t h e  
d ocum e n ta t io n  s t a b l e  o r  changing?

6 . Budget

I s  t h e  development  b u d ge t  s u f f i c i e n t  to  c a r r y  o u t  a l l  
d e s ig n  and development  a c t i v i t i e s ?

7 .  Form o f  t r a i n i n g

Has a  p a r t i c u l a r  form o f  t r a i n i n g  been  mandated ( e . g .  
i n s t r u c t o r  l e d ,  s e l f - p a c e d ,  e t c . ; ?  Are c e r t a i n  media 
c h o ic e s  s u f f i c i e n t  ( e . g .  a u d i o - v i s u a l ,  l i b r a r y ) ?
Are s u f f i c i e n t  f a c i l i t i e s  a v a i l a b l e  to  accomodate the  
r e q u i r e d  h a rdw are ,  s t u d e n t s ,  e t c . ?  Are t h e r e  wide 
v a r i a t i o n s  i n  job  e n v i ro n m e n ts ,  s k i l l  and knowledge 
r e q u i r e m e n t s ,  e t c . ?

8 . I n s t r u c t o r  a n d /o r  a d m i n i s t r a t o r  r e s o u r c e s

Are t h e  n eeded  r e s o u r c e s  a v a i l a b l e ?  Do th e y  have the  
n e c e s s a r y  background o r  q u a l i f i c a t i o n s ?

The d o c u m en ta t io n  i s  n o t  i n t e n d e d  to  be d e t a i l e d  i n  n a t u r e  
b u t  r a t h e r  s u f f i c i e n t  to  e n a b le  a p p r o p r i a t e  rev iew  committees  
to  d ec id e  w h e th e r  t h e  c u r r i c u lu m  p r o j e c t  sh o u ld  b e g in  the  
n e x t  p hases  o f  t h e  development  p r o c e s s .

B. O v e r a l l  C u r r icu lu m  D e s i g n ‘d

A s t r u c t u r e  c h a r t  showing t h e  c o u r s e s  recommended f o r  the  
p roposed  C u r r icu lu m  i n  Computer S c ie n c e  i s  g iv e n  i n  F ig u r e  1.  
The s t r u c t u r e  c h a r t  p r o v i d e s  an overv iew  o f  t h e  p roposed  
c u r r i c u lu m  i n d i c a t i n g  c o u rse  g r o u p in g s ,  p r e - r e q u i s i t e  l i n e s ,  
and o v e r a l l  s t r u c t u r e .  The t o t a l  program i s  d e s ig n e d  to  
p r o v i d e  s u f f i c i e n t  background  f o r  ( l )  a  Computer S c ien ce  
m a jo r ,  (2)  a  Computer S c i e n c e  m inor ,  (3 )  s t u d e n t s  m a jo r in g  
i n  o t h e r  a r e a s  (M a th em at ic s ,  S c i e n c e ,  B u s i n e s s ,  e t c . )  who 
a r e  i n t e r e s t e d  i n  a working knowledge o f  t h e  computer  as a 
problem s o l v i n g  t o o l ,  and ( 4 ) s t u d e n t s  i n t e r e s t e d  i n  an 
i n t r o d u c t i o n  to  com pute rs ,  computer  a p p l i c a t i o n s ,  and the  
r o l e  o f  computer  t e c h n o lo g y  i n  s o c i e t y .

The c o u r s e s  a r e  o r g a n iz e d  i n t o  f o u r  i n t e r r e l a t e d  components, 
namely ,  c o u r s e s  i n  B u s in e s s  I n f o r m a t i o n  Systems Development,  
c o u r s e s  i n  Hardware O r g a n i z a t i o n ,  c o u r s e s  i n  Sof tw are

with permission of the copyright owner. Further reproduction prohibited without permission



www.manaraa.com

Reproduced 
with 

perm
ission 

of the 
copyright ow

ner. 
Further 

reproduction 
prohibited 

w
ithout perm

ission.

lN-bUJK.r'lATJ.UM
SYSTEMS DEVELOPMENT)

V n A K U W A n ji ,
ORGANIZATION)

\DUJ!XIVA£Ui

ENGINEERING)
\  n n  x  11 urin. x  x

sFOUNDATIONS)

TOTAL SYSTE 
DEVELOPMEN I? 
CONCEPTS

SYSTE
ANALY
DESIG

MS
SIS & 
N

DATA BASE 
DESIGN

PHYSICAL 
DESIGN OF 
CSS

:m s

PHYSICS I
*

PHYSICS I I
*

FILE 
PROCESSING!

DIGITAL 
ELECTRONIC!!

#

MACHINE 
ORGANIZATI ON

COMPUTER 
ARCHITECTS

PROJECT/ 
COOP

MICRO­
COMPUTERS

ASSEMBLY
LANGUAGE

*

CPERj
SYSf

ITING
EEMS^

SYST]
PROGI

EMS
1AMMIN

#
G

COMPUTER 
SCIENCE I *

COMPUTER 
SCIENCE I I . h

DATA
STRUCTURES

*

PROGRAMMINt 
LANGUAGES^

PHEOR
EORMA
jANGU

Y OF 
L
AGES

ALCULUS I

ALCULUS

DISCRETE
STRUCTURES

ALGORITHM
ANALYSIS

THEOfl
COMPL

lY o f
fTATIO

LINEAR
ALGEBRA

NUMERICAL 
ANALYSIS I

NUMERICAL 
ANALYSIS I t

COMPUTATI
STATISTICS

COMPUTER 
APPLICATICjNS 
I N -SOI-ENCi

SPECIAL 
TOPICS IN 
COMPUTING

(* r e q u i r e d  c o u r s e )  (g  o p t i o n a l l y  r e q u i r e d )  ( B a c h e l o r  o f  S c i e n c e  54 s . h .  r e q u i r e d )

F i g u r e  1

BASIC 
INTERM

EDIATE 
ADVANCED 

(freshm
an) 

(sophom
ore) 

(junior) 
(sen

io
r)



www.manaraa.com

- 4 3 -

E n g in e e r in g ,  and c o u rs e s  i n  M athem at ica l  F o u n d a t io n s .
Courses  w i t h i n  each  component a r e  s t a c k e d  to  i n d i c a t e  th e  
r e l a t i v e  l e v e l .  The l i n e s  a r e  p r e r e q u i s i t e  l i n e s  which,  
however,  shou ld  be viewed as  t e n t a t i v e .  I f  a  s t u d e n t  h a s  
n o t  met s p e c i f i e d  p r e r e q u i s i t e s ,  he o r  she sh o u ld  c o n s u l t  
t h e  i n d i v i d u a l  i n s t r u c t o r  b e f o r e  r e g i s t e r i n g  f o r  a  c o u r s e .  
Course Guides g i v in g  b r i e f  d e s c r i p t i o n s  o f  each  co urse  i n  
t h e  c u r r i c u lu m  a r e  shown i n  Appendix 1.

Although th e  f o u r  components a r e  i n t e n d e d  to  r e f l e c t  s e v e r a l  
d i s t i n c t  v iew s o f  computer  s c i e n c e  as  a  s c i e n c e ,  t h e  
s u b j e c t  m a t t e r  c o n t e n t  o f  th e  c o u r s e s  i n  each component 
p e rm ea tes  th e  t o t a l  c u r r i c u lu m ;  th e  components a r e  n o t  
i n t e n d e d  to  be f u n c t i o n a l l y  i n d e p e n d e n t  modules.  The d i s t i n c ­
t i o n  between th e  hardw are  and s o f tw a re  f e a t u r e s  o f  computing 
sys tems i s  r e f l e c t e d  i n  th e  Hardware O rg a n iz a t i o n  component 
and the  Sof tw are  E n g in e e r in g  component, r e s p e c t i v e l y .  The 
B u s in e ss  I n f o r m a t io n  Systems Development component, a l t h o u g h  
p r o p e r l y  an i n t e g r a l  p a r t  o f  Sof tw are  E n g in e e r in g ,  i s  
i n t e n d e d  to r e f l e c t  t h e  d i s t i n c t i o n  between p r a c t i c a l  a p p l i ­
c a t i o n s  and th e  p r i n c i p l e s  o f  computer  s c i e n c e .  The Mathe­
m a t i c a l  F o u n d a t io n s  component i s  i n t e n d e d  to  emphasize  th e  
t h e o r e t i c a l  a s p e c t s  o f  computer  s c i e n c e  as opposed to  th e  
more a p p l i e d  a s p e c t s  o f  th e  o t h e r  components. The c h a r a c t e r ­
i s t i c s  t h a t  d i s t i n g u i s h  th e  components should  n o t  o b sc u re  
t h e  obvious  o v e r l a p  between them and th e  i n te r d e p e n d e n c e  o f  
t h e  s u b j e c t  m a t t e r  and methodology.  And w hi le  t h e  s e p a r a t e  
components a l lo w  f o r  a  degree  o f  s p e c i a l i z a t i o n  f o r  a 
computer  s c i e n c e  m a jo r ,  they  sh o u ld  n o t  be viewed as  s e p a r a t e  
t r a c k s .  Also w h i le  t h e  t o t a l  c u r r i c u lu m  does n o t  p r e t e n d  to  
co v er  a l l  f a c e t s  o f  computer  t e c h n o lo g y ,  i t  i s  i n t e n d e d  to  
p r o v id e  a  b a la n c e d  and s o l i d  f o u n d a t i o n  i n  t h e  m ajor  c o n c e p tu a l  
v iews o f  computing.  The a t t e m p t  t o  s t r u c t u r e  th e  s u b j e c t  
m a t t e r  and methodology to  r e f l e c t  a  ba lance  between p r i n c i p l e  
and p r a c t i c e ,  t h e o r y  and a p p l i c a t i o n ,  th e  a b s t r a c t  and th e  
r e a l ,  s o f tw a re  and ha rdw are ,  t h e  l o g i c a l  view and t h e  
p h y s i c a l  v iew ,  i s  i n  f a c t ,  t h e  u n i f y i n g  concept  b i n d in g  th e  
c o u rs e s  i n  th e  c u r r i c u lu m .  The assumption  i s  t h a t  t h i s  i s  
a good s t r a t e g y  f o r  p r o v i d in g  s t u d e n t s  w ith  t h e  g e n e r a l i z e d  
s k i l l s  and knowledges r e q u i r e d  i n  c r i t i c a l  t h i n k i n g ,  l o g i c a l  
r e a s o n i n g ,  s c i e n t i f i c  r e s e a r c h ,  and r a t i o n a l  d e c i s i o n  making.

While c u r r i c u lu m  g u i d e l i n e s  o f  p r o f e s s i o n a l  s o c i e t i e s  c o n t a i n  
s t r o n g  recommendations w i th  r e s p e c t  to  s u p p o r t i n g  work i n  
m a th em a t ic s ,  many im p le m e n ta t io n s  o f  c u r r i c u l a  have de­
emphasized t h e  m a th em a t ic s  component. A look  a t  c o l l e g e  
c a t a l o g s  shows t h a t  many programs i n  computer s c i e n c e  
overem phas ize  th e  s t r i c t l y  b u s i n e s s  d a t a  p r o c e s s i n g  a s p e c t s .  
R esearch  o r i e n t e d  s c h o o l s  u s u a l l y  emphasize t h e  t h e o r e t i c a l  
a s p e c t s .  E n g in e e r in g  s c h o o l s  f o r  obv ious  r e a s o n s  emphasize 
t h e  hardware a s p e c t s  o f  computing sys tem s .  Many programs 
overem phas ize  t h e  s t r i c t l y  programming a s p e c t s  o f  computer  
s c i e n c e .  Some emphasize th e  view o f  th e  computer a s  s imply
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a t o o l  to  "be used  i n  o t h e r  d i s c i p l i n e s .  The p roposed  
c u r r i c u lu m  on th e  o t h e r  hand, i s  an a t t e m p t  a g a in  to  pro-_ 
v i d e  a b a la n c e  i n  f o u r  major  c o n c e p tu a l  a r e a s  w i th  em phas is ,  
i f  any, on t h e  view of  computer s c i e n c e  as a s c i e n c e .  I t  
i s  u n p r e t e n t i o u s  i n  scope,  y e t  i t  h a s  s u b s t a n t i a l  d e p th  i n  

► f o u n d a t i o n s .  The assum ption  i s  t h a t  computer s c i e n c e  i s
a un ique  d i s c i p l i n e  i n  i t s  own r i g h t  and p ro v id e  t h e  b e s t  
k i n d  o f  t r a i n i n g  f o r  dev e lo p in g  prob lem  s o lv in g  s k i l l s .

C. The B u s in e s s  I n f o r m a t io n  Systems Development Component 12

1 .  O b j e c t iv e s

The p u rp o se  o f  th e  B u s in e ss  I n f o r m a t i o n  Systems Develop­
ment component i s  to  p r o v i d e  t h e  s t u d e n t  w i th  an u n d e r ­
s t a n d i n g  o f  t h e  t o t a l  l i f e  c y c l e  o f  i n f o r m a t i o n  sys tem s  
development i n  a  b u s i n e s s  e n v iron m en t .  The sequence  o f  
c o u rs e s  would c o n s t i t u t e  a component o f  the  Computer 
S c ie n c e  m ajor  and a component o f  a  minor i n  I n f o r m a t i o n  
Systems Development f o r  th e  B u s in e s s  m a jo r .^ 0

2.  Conten t

The b a s i c  modules f o r  t h e  c u r r i c u lu m  a re  shown i n  th e  
s t r u c t u r e  c h a r t  below. Each module r e p r e s e n t s  one 
se m e s te r  l e n g t h  course  c o v e r in g  c o n c e p ts  and method­
ology i n  t h e  ph ases  o f  b u s i n e s s  sys tem s  development.®

P h y s i c a l  Design  o f  
Computer Systems 1 .3

I n f o r m a t i o n  Systems 
A n a l y s i s  1 .1

I n f o r m a t io n  Systems 
Development 1 .0

Data Base 
A n a ly s i s  and Design 1 .2

Module 1 . 0  w i l l  cover  t o p i c s  i n  t o t a l  sys tem s development  
c o n c e p t s .  Module 1 .1  w i l l  c o v e r  t o p i c s  i n  p r o j e c t  manage­
ment,  s t r u c t u r e d  systems a n a l y s i s  and d a t a  g a t h e r i n g .  
Module 1.2 w i l l  cover  t o p i c s  i n  d a t a  ba se  c o n c e p t s ,  
l o g i c a l  d a t a  base  d e s ig n ,  d a t a  b ase  management sys tem s  
and IMS t o t a l  d a t a  b a s e .  Module 1 .3  w i l l  c o v e r  t o p i c s  
i n  IMS im p le m e n ta t io n ,  module d e s ig n ,  s t r u c t u r e d  d e s ig n ,
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f i l e  d e s i g n  and computer  subsys tem  d e s ig n .  T op ics  w i l l  
be s e l e c t e d '  and seouenced to  show th e  r e l a t i o n s h i p  o f  
i n f o r m a t i o n  sys tem s development  to  t h e  need  to  so lv e  
b u s i n e s s  p roblems and to  t a k e  advan tage  o f  b u s i n e s s  
o p p o r t u n i t i e s .  A schem at ic  r e p r e s e n t a t i o n  o f  t h e  l i f e  
c y c l e  o f  t h e  sys tem s development  p r o c e s s  a s  r e l a t e d  to  
b u s i n e s s  n e ed s  i s  shown be low . The c o u r s e s  i n  t h e  
B u s i n e s s  I n f o r m a t io n  Systems Development a r e :  T o ta l
Sys tems Development C on cep ts ,  Systems A n a l y s i s  and Design ,  
Data  Base Design ,  P h y s i c a l  Design  o f  Computer Sys tem s,  
and P i l e  Design .

i v System
Im p le m e n ta t io n

B u s in e ss  Need

System A n a ly s i s  
and Design

Perfo rm ance
Review

D. The M a th e m a t ic a l  F o u n d a t io ns  Component

1 .  O b j e c t i v e s

C l a s s i c a l  m athem atics  i n  such  a r e a s  a s  n u m e r i c a l  a n a l y s i s  
h a s  become q u i t e  r e l e v a n t  to d a y ,  b e cau se  o f  t h e - a v a i l a b i l i t y  oi 
h ig h  speed  computers .  Moreover,  i n  r e c e n t  y e a r s  t h e r e  
h a s  o c c u r r e d  m ajor  advances  i n  t h e  t h e o r y  o f  co m p u ta t io n ,  
th e  t h e o r y  o f  fo rm al  l a n g u a g e s ,  au tom ata  t h e o r y ,  and 
a l g o r i t h m  a n a l y s i s ,  which p r o v id e  a t h e o r e t i c a l  f r am e ­
work f o r  a p p r o a c h e s ■to  p r a c t i c a l  a p p l i c a t i o n s .  The i n t e n t  

► o f  t h e  component i n  M a th em at ica l  F o u n d a t io n s  i s  to  p r o v id e
t h i s  t h e o r e t i c a l  background .  The pu rpose  i s  to  g iv e  th e  
c o n t e n t  o f  t h e  t o t a l  c u r r i c u lu m  s t r u c t u r e  and to  make i t  
s y s t e m a t i c .  The c o u r s e s  i n  t h e  component a r e  i n t e n d e d  
to  s e t  t h e  to n e  f o r  t h e  program and p r o v id e  a framework 
and n o t a t i o n  f o r  u n d e r s t a n d i n g  and e x p r e s s i n g  th e  t h e o r e -  

J' t i c a l  p r i n c i p l e s  o f  computer  s c i e n c e .  "Choose a n o t a t i o n
and l e t  i t  do y our  t h i n k i n g  f o r  y o u . "  ( A l f r e d  N or th  Whitehead.  
The component i s  a l s o  i n t e n d e d  to  p r o v id e  t h e  c u r r i c u lu m
w i th  a  deg re e  o f  s t a b i l i t y ,  s i n c e  computer  t e c h n o lo g y  i s
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a r a p i d l y  chang ing  f i e ld ' s^  V/hile s p e c i f i c  s k i l l s  become 
o b s o l e t e ,  p r i n c i p l e s  on which t h e  s k i l l s  a r e  based  
c o n t in u e  t o  be r e l e v a n t .  The component i s  a l s o  i n t e n d e d  
to  p r o v id e  t h e  b a s i c  problem s o l v i n g  m e n t a l i t y  needed to  
perfo rm  i n  t h e  f u n c t i o n a l  r o l e s  i d e n t i f i e d  i n  t h e  s k i l l s  
and knowledge a n a l y s i s .

The o v e r a l l  o b j e c t i v e  i s  to  e n a b le  th e  s t u d e n t  t o  pe rform  
th e  s t e p s  a  working m a th em a t ic ia n  f o l l o w s  i n  s tu d y in g  
a  g iv en  s i t u a t i o n :

a .  R e c o g n i t i o n  o f  th e  no nm athem at ica l  problem.
b .  F o r m u la t io n  o f  a  m a th em a t ica l  model.
c .  S o l u t i o n  o f  th e  m a th e m a t ic a l  problem
d. Pe r fo rm  th e  r e l e v a n t  c o m p u ta t io n s .
e .  I n t e r p r e t a t i o n  o f  th e  r e s u l t s  i n  th e  c o n te x t  o f  

th e  o r i g i n a l  p ro b le m ? 4
A sc h em a t ic  r e p r e s e n t a t i o n  o f  th e  problem s o lv i n g  l i f e  c y c le  
i s  shown below:

M athem at ica l
S o l u t i o n

R e le v a n t
Com puta t ions

Model
F o rm u la t io n

The Problem

I n t e r p r e t a t i o n  
o f  R e s u l t s

2 .  Conten t

The b a s i c  modules f o r  th e  c u r r i c u lu m  a re  shown i n  th e  
s t r u c t u r e ' c h a r t  below. Each module r e p r e s e n t s  two o r  
more c o u r s e s .

A p p l i c a t i o n s
1 .3

A lgebra
1 .0

A n a ly s i s
1 .2

Mathematics
1 .0
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Module 1 .1  w i l l  c ov e r  t o p i c s  i n  d i s c r e t e  m athem atics  
i n c l u d i n g  a l g e b r a i c  sy s tem s ,  c o m b in a to r i c s ,  d i s c r e t e  

j ; p r o b a b i l i t y ,  g raph  t h e o r y ,  fo rm al  language  th e o r y ,  e t c .  
Module 1 . 2  w i l l  c ov e r  t o p i c s  i n  th e  c a l c u l u s ,  n u m e r ic a l  
a n a l y s i s ,  a l g o r i t h m  a n a l y s i s ,  th e o ry  o f  c o m p u t a b i l i t y ,  
e t c .  Module 1 .3  w i l l  c ov e r  t o p i c s  i n  t h e  th e o ry  o f  
o p t i m i z a t i o n ,  game t h e o r y ,  s t a t i s t i c s ,  e t c .  The c o u r s e s  
i n  t h e  M a th em at ica l  F o u n d a t io n s  component a r e :  C a lc u lu s  I
and I I ,  L i n e a r  A lg e b ra ,  D i s c r e t e  S t r u c t u r e s ,  Data 
S t r u c t u r e s ,  C om pu ta t ion a l  S t a t i s t i c s ,  A lgor i thm  A n a l y s i s ,  
Computer A p p l i c a t i o n s  i n  S c i e n c e ,  Numerical  A n a l y s i s  I  
and I I ,  Theory o f  C o m p u ta b i l i t y ,  and Theory o f  Formal 
Languages .

E. The S o f tw are  E n g in e e r i n g  Component 7 ,8 ,9>  10 ,11 ,14

1. Objective

The S o f tw are  E n g in e e r in g  component i s  i n t e n d e d  to  r e f l e c t  
an emerging d i s c i p l i n e  i n  th e  f l& ld  managing th e  
development o f  computer  s y s te m s .2 0  The o b j e c t i v e  i s  to  
en ab le  a s t u d e n t  to  ( a )  u se  t e c h n iq u e s  t h a t  manage s o f t ­
ware c o m p lex i ty ,  (b )  i n c r e a s e  so f tw a re  r e l i a b i l i t y  and 
c o r r e c t n e s s , ’ and ( c )  use  t e c h n iq u e s  to  e s t i m a t e  c o s t s  
more a c c u r a t e l y .  The c o u r s e s  a re  i n t e n d e d  to  p r o v id e  a 
s t u d e n t  w i th  an u n d e r s t a n d i n g  o f  t h e  phases  o f  t h e  
s o f tw a r e  development  l i f e  c y c l e ,  namely, ( a )  r e q u i r e m e n t s ,  
(b)  s p e c i f i c a t i o n s ,  ( c )  d e s i g n ,  (d )  cod ing ,  ( e )  t e s t i n g ,  
and ( f )  o p e r a t i o n  and m a in tenance .  The o b j e c t i v e s  a r e  
s i m i l a r  to  th e  o b j e c t i v e s  o f  B u s in e s s  I n f o r m a t io n  Systems 
Development component,  b u t  w i th  emphasis on e le m e n ts  
and g e n e r a l  p r i n c i p l e s .

2 .  Conten t

The b a s i c  modules f o r  th e  Sof tw are  E n g in e e r in g  component 
a re  shown i n  t h e  s t r u c t u r e  c h a r t  below. Each module 
r e p r e s e n t s  two o r  more c o u r s e s .

Data S t r u c t u r e s  
 1.1

Languages
1 . 3

A lg o r i th m  
A n a l y s i s  1 .2

Programming 
Methodology 1 . 0
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Module 1 . 0  w i l l  c o v e r  t o p i c s  i n  s t r u c t u r e d  programming, 
d e s ig n  t o o l s ,  d e s i g n  s t r a t e g i e s ,  e t c .  Module 1 .1  w i l l  
cover  t o p i c s  i n  d a t a  t y p e s ,  d a t a  s t r u c t u r e s ,  e t c .
Module 1 .2  w i l l  c o v e r  t o p i c s  i n  a l g o r i t h m  a n a l y s i s  and 
d e s i g n .  Module 1 . 3  w i l l  cover  t o p i c s  i n  programming 
and d e s i g n  l a n g u a g e s ,  o p e r a t i n g  sy s te m s ,  fo rm al  l a n g u a g e s ,  
e t c .  The diagram below g iv e s  a  c h a r a c t e r i z a t i o n  o f  the  
s o f tw a r e  development  l i f e  c y c l e .  The c o u r s e s  i n  th e  
S of tw are  E n g in e e r i n g  component i n c l u d e :  Computer S c ie n c e  I
and I I ,  Assembly Language,  L a ta  S t r u c t u r e s ,  Programming 
Languages ,  O p e r a t i n g  Systems,  Systems Programming, Theory 
o f  Formal L anguages ,  and P r o j e c t - C o o p .

R ea l  World A b s t r a c t i o n

What? R equirem ent

i

s S p e c i f i c a t i <

------

cn

How? (M ain tenanc

Im p lem en ta t

2)

<-------

io n

\

Design

t

F.  The Hardware O r g a n i z a t i o n  Component^ >21,22

1. O b j e c t i v e s

The i n t e n t  o f  t h e  Hardware O r g a n i z a t i o n  component i s  
to  e n a b le  t h e  c o m p u te r  s c i e n c e  m ajo r  t o  und e rs tand  th e  
t h e  b a s i c  ha rdw are  f e a t u r e s  o f  d i g i t a l  d e v ic e s  i n  te rm s  
o f  e l e m e n t s ,  n e tw o rk s ,  sy s tem s ,  and c o m p u ta t ion .  The 
p r im ary  t a s k  o f  an e n g in e e r  i s  t h e  c o n s t r u c t i o n  o f  a 
sys tem  which a c c o m p l i sh e s  a  r e q u i r e d  t a s k  and meets  
s p e c i f i c a t i o n s  and c o n s t r a i n t s .  The s t e p s  i n  th e  o v e r ­
a l l  t a s k  a re  to  ( a )  s e l e c t  a l l  t h e  a p p r o p r i a t e  components ,
(b)  c o n n ec t  t h e  components i n  some "network" o r  sys tem , 
and (c )  t e s t  t h e  sys tem to  v e r i f y  t h a t  t h e  o b j e c t i v e s  
and s p e c i f i c a t i o n s  have been met .  The pu rpose  o f  t h e  
H ard w a re . O r g a n i z a t i o n  component i s  to  e n ab le  a  s t u d e n t  
to  p e r fo rm  such a t a s k  u s i n g  t h e  A b s t r a c t - F o r c e  method 
as  opposed to  a P h y s i c a l - B r u t e - F o r c e  method o f  a t t a c k  
on th e  p rob lem . Whenever two o r  more p h y s i c a l  e le m e n ts
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a re  i n t e r c o n n e c t e d ,  an o v e r a l l  sys tem i s  o b t a i n e d  whose 
r e s p o n s e  is- d e te rm in e d  by (a )  t h e  c h a r a c t e r i s t i c s  o f  
each e lem ent  o f  t h e  sys tem ,  and (b)  t h e  manner i n  which 
th e  e lem en ts  a re  i n t e r c o n n e c t e d  ( t h e  to p o lo g y  o f  t h e ’ ' 
n e tw o rk ) .  The i n t e n t  o f  the  c u r r i c u lu m  i s  to  e n ab le  a 
s t u d e n t  to  d e s i g n  such  sys tems by c o n s t r u c t i n g  mathe­
m a t i c a l  models  o f  t h e  system and i f  t h e  p r e d i c t e d  
m a th e m a t ic a l  r e s p o n s e  i n t e r p r e t e d  i n  p h y s i c a l  te rm s  
does n o t  meet posed  r e q u i r e m e n t s ,  to  modify t h e  e le m e n ts  
a n d /o r  to p o lo g y  o f  th e  model u n t i l  t h e y  a r e  met . (Note 
t h e  s i m i l a r i t y  o f  t h e  p ro c e s s  to  t h a t  o f  t h e  o t h e r  
c o m p o n e n ts . )

2.  C onten t

A s t r u c t u r e  c h a r t  o f  t h e  Hardware O r g a n iz a t i o n  Component 
■is g iv e n  below.

A b s t r a c t  
Models 1 .1

I n t e r p r e t a t i o n s

Systems
1 .0

R e a l i z a t i o n s

Module 1 .1  w i l l  co v e r  t o p i c s  i n  Boolean  A lg e b ra ,  t h e  
s t a t e  model,  f i n i t e  s t a t e  au tom ata ,  t h e  T u r in g  m ach ine ,  
e t c .  Module 1 . 2  w i l l  co v e r  t o p i c s  i n  s w i t c h in g  c i r c u i t s ,  
ne tw ork  a n a l y s i s ,  e t c .  Module 1 .3  w i l l  cover  t o p i c s  
i n v o l v i n g  r e a l i z a t i o n s  h a v in g  r e l e v a n c e  to  d i g i t a l  
a n d / o r  a n a lo g  c o m p u ta t io n .  The c o u r s e s  i n  th e  Hardware 
O r g a n iz a t i o n  component i n c l u d e :  P h y s i c s  I  and I I ,
Assembly Language,  D i g i t a l  E l e c t r o n i c s ,  Machine O r g a n iz ­
a t i o n ,  Computer A r c h i t e c t u r e ,  and M ic ro -c o m p u te r s .  A 
sc h em a t ic  d iagram  o f  t h e  A b s t r a c t - E o r c e  method o f  d e s ig n  
i s  g iv e n  be low .

T e s t i n g
Model

System
Requirements

Model
C o n s t r u c t i o n

C o n s t r u c t
System
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G. End-of-curriculum O bjectives

The to ta l  curriculum in  Computer Science i s  designed to 
(1 ) prepare students to go in to  the f i e ld  as entry le v e l  
computer p rofession a ls in  areas o f a n a ly s is , design, imple­
m entation, and operation o f  computer system s, (2) prepare 
students for  graduate study in  computer oriented sc ien ces ,
(3 ) to prepare students to teach computer science and com­
puter re la ted  mathematics on the secondary school le v e l .
For non-majors, the program contains courses designed to 
provide s k i l l s  and knowledge s u ff ic ie n t  to enable the student 
to use the computer as a to o l for  problem solving in  h is  or 
her area o f sp ec ia liz a tio n . For the general student the 
program includes introductory and survey type courses cover­
ing concepts and ap p lications of computer science in  our 
tech n olog ica l so c ie ty .

The models for the proposed program in  Computer Science were 
(1 )  the 1978 Recommendations for the Undergraduate Program 
in  Computer Science, a Report of the ACM Curriculum Committee 
on Computer Science, (2 )  the 1977 Recommendation for  a 
Curriculum in  Computer Science and Engineering, a Committee 
Report o f IEEE, and (3) the curriculum fo r  Systems Develop­
ment Training and Advanced Programmer Training of the System 
Technical Education Center o f AT&T long lin es? 7 ,3 0

The s p e c if ic  ob jectives o f the major in  Computer Science are:

1. to enable students to write readable, w ell documented 
programs that execute correctly ,

2. to enable students to develop w ell organized and 
e f f ic ie n t  procedures for so lv ing  problems,

3. to provide students with a v a r ie ty  o f to o ls  fo r  so lv ­
ing the d ifferen t c la sse s  o f problems and the a b il i t y  
to recognize c la sses  that are amenable to computer 
so lu tion ,

4 . to provide an understanding o f computer hardware 
organization and arch itectu re ,

5. to provide students with an understanding of the 
to ta l l i f e  cycle o f  inform ation systems development,

6. to enable the student to perform the steps in  the 
process o f information systems development in  a 
system atic and d isc ip lin ed  fash ion ,

7. to provide a sound th e o re tic a l foundation in  computer 
science as w ell as p ra ctica l experience,

8 . to provide a core o f courses necessary for further  
sp ec ia lized  study in  computer sc ien ce .

The enabling o b jectives are given in  the course d escrip tions  
in  Appendix 1.
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H. The 3 a c h e lo r  o f  S c ien ce  Program in  Computer S c ien ce

1. Major r e q u ire m e n ts

A s tu d e n t  m ajo ring  i n  Computer S c ien ce  must com plete 
a minimum o f  5 4  s e m e s te r  h o u r  c r e d i t s  o f  c o u rse  work 
in  th e  c u r r ic u lu m . The r e q u i r e d  c o u rs e s  i n  th e  majo: 
a re :

CS 101 Computer S c ien c e  I
CS 102 Computer S c ien c e  I I
CS 201 Assembly Language
CS 202 Data S t r u c t u r e s
MATH 105 C a lcu lu s  I
MATH 106 C a lcu lu s  I I
PHYS 105 P h y s ic s  I
PHYS 106 P h y s ic s  I I

And-any two o f - t h e  f o l lo w in g :

CS 207 D i g i t a l  E l e c t r o n i c s
CS 302 O p e ra t in g  System s
CS 305 Programming Languages
CS 403 Systems Programming

A s tu d e n t  m ust  .al*o--take , a t  l e a s t  t h r e e  400 l e v e l  c o u rs e s .  
'S u b s t i t u t i o n s  from th e  e le c t iv e .c o m p o n e n t  o r  c o u rs e s  
o f f e r e d  by .o th e r  d e p a r tm e n ts  a r e  p e rm i t t e d  b u t  -on ly  w ith  
th e  "approval o f  th e  s t u d e n t ’ s m a jo r  a d v i s o r s .  The rem ain ing  
c o u rse s  o f  th e  c u r r ic u lu m  a re  e l e c t i v e .  Every s tu d e n t  I s  

's t r o n g ly  a d v is e d  to  r e g i s t e r . . f o r .  the- P ro je c t-C o o p  co u rse  
i n  th e  s e n i o r  y e a r  ..(see co u rse  d e s c r i p t i o n ' ) .

2. G enera l r e q u i r e m e n ts

A m ajor i n  Computer S c ien ce  must s a t i s f y  th e  g e n e r a l  
r e q u ire m e n ts  f o r  an u n d e rg ra d u a te  d eg ree  a t  JCSC as  s e t  
f o r t h  by th e  School o f  A r ts  & S c ie n c e s .  These in c lu d e  
a t o t a l  o f  128 se m e s te r  h o u r  c r e d i t s ,  3 6  o f  which make 
up th e  G en era l  S tu d ie s  r e q u i r e m e n t ,  54 o f  which make up 
th e  maximum f o r  a m ajo r ,  and th e  rem a in d e r  o f  which a re  

• o f  f r e e  e l e c t i v e s .  A s tu d e n t  i s  a d v is e d  to  choose
G enera l S tu d ie s  c o u rse s  and f r e e  e l e c t i v e s  i n  a manner 
which w i l l  supplem ent work i n  th e  m a jo r .  S ince  computer 
p r o f e s s i o n a l s  work i n  en v iro n m en ts  in v o lv in g  p eo p le  
from many d i f f e r e n t  d i s c i p l i n e s ,  th e  s tu d e n t  sho u ld  
s e l e c t  c o u rs e s  i n  th e  h u m a n i t ie s  and a r t s  i n  a manner 
which w i l l  g iv e  him o r  h e r  a b r e a d th  o f  e x p e r ie n c e ,  as 
w e l l  as  d e p th  i n  h i s  o r  h e r  s p e c i a l t y .  A s tu d e n t  i s  
e s p e c i a l l y  a d v ise d  to  ta k e  c o u rs e s  which w i l l  h e lp  deve lop  
good r e a d in g ,  w r i t i n g  and sp e ak in g  s k i l l s .  S ince
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com puter s c i e n c e  i s  e s s e n t i a l l y  a m a th e m a tic a l  s c i e n c e ,  
a  s t u d e n t  i s  s t r o n g ly  u rg ed  to  ta k e  c o u rs e s  d e s ig n e d  
to  s t r e n g th e n  h i s  o r  h e r  knowledge o f  m a th em a tic s .

I .  S ug ges ted  Four Y ear S tu d e n t  Program

Freshman Year

F a l l
1 . Math 105 C a lc u lu s  I  

CS 101 Computer S c ie n c e  I
3. P h y s ic s  105 P h y s ic s  I
4 . Eng. 101 Fund, o f  Communication
5. (G en era l  S tu d ie s  E l e c t i v e

Sophomore Year

F a l l  '
1 . CS 201 Assembly la n g u a g e
2. CS 203 D i s c r e t e  S t r u c t u r e s
3. CS 103 T o ta l  S y s t .  Dev. Concepts
4 . (C-eneral S tu d ie s  E l e c t i v e )
5. (G en era l  S tu d i e s  E l e c t i v e )

J u n i o r  Year

F a l l
1 . CS 307 Numer. A n a ly s i s  I
2. CS 305 Programming Lang.
3. CS 304 Comp. A r c h i t e c t u r e
4 . (G e n e ra l  S tu d i e s  E l e c t i v e )
5 . (G e n e ra l  S tu d ie s  E l e c t i v e )
6 . (F re e  E l e c t i v e )

S p r in g
1 . Math 106 C a lc u lu s  I I
2 . CS 102 Computer S c i .  I I
3. P hy s . 106 P h y s ic s  I I
4 .  E n g .102 Fund.Com m unication
5 . (G e n e ra l  S tu d i e s  E l e c t i v e )

S p r in g
1 .
2 .
3.
4.
5.

CS '202 Machine O rg a n iz a t io  
CS 202 Data S t r u c t u r e s  
CS 205 C o m p u ta tio n a l  S t a t .  
(G e n e ra l  S tu d ie s  E l e c t i v e )  
(G e n e ra l  S tu d i e s  E l e c t i v e )

S p r in g
1. CS 302 O p e ra t in g  System s
2. CS 303 D ata Base Design
3. (G e n e ra l  S tu d ie s  E l e c t i v e )
4 . (F re e  E l e c t i v e )
5. (F re e  E l e c t i v e )
6 . (F re e  E l e c t i v e )

S e n io r  Year

F a l l
1 .  CS 401 P ro je c t -C o o p
2. CS 406 Theory Form al Lang.
3. (F re e  E l e c t i v e )
4 . (F re e  E l e c t i v e )
5 . (F re e  E l e c t i v e )

S p r in g
1 . CS 407 T h e o ry /C o m p u ta b il i ty
2 . CS 403 System s Programming
3. (F re e  E l e c t i v e )
4 . (F re e  E l e c t i v e )
5. (F re e  E l e c t i v e )
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J .  A r t i c u l a t i o n

S tu d e n ts  t r a n s f e r r i n g  from o t h e r  a c c r e d i t e d  i n s t i t u t i o n s  
must fo l lo w  th e  p ro c e d u re s  f o r  e v a lu a t in g  t h e i r  t r a n s c r i p t s  
f o r  e q u iv a le n c e s  s e t  up by th e  C en te r  f o r  Academic A d v ise ­
m ent. In  o r d e r  to  r e c e i v e  c r e d i t  f o r  c o u rs e s  i n  com puter 
s c i e n c e ,  th e  s tu d e n t  must sub m it  to  th e  departm en t c h a i r ­
p e rs o n  a r e q u e s t  f o r  e v a l u a t i o n .  The s tu d e n t  i s  r e q u i r e d  
to  p ro v id e  a t r a n s c r i p t  o f  th e  academic r e c o r d ,  a  c a t a l o g  
o f  th e  t r a n s f e r  i n s t i t u t i o n ,  and a l i s t  o f  t e x t  books u sed  
i n  c o u rs e s  b e in g  t r a n s f e r r e d .  A g ra d u a te  o f  any tw o -y e a r  
community c o l l e g e  i n  New J e r s e y  w i l l  g e n e r a l ly  be g iv en  
c r e d i t  tow ards th e  m a jo r  f o r  a l l  c r e d i t s  e a rned .

S p e c ia l  programs w i l l  be o f f e r e d  to  h ig h  sch oo l s t u d e n t s  
i n  th e  Hudson County a r e a .  F o r  example, to  a d v e r t i s e  th e  
o p p o r t u n i t i e s  a v a i l a b l e  th ro u g h  th e  c o l l e g e ,  a S a tu rd ay  
Course i n  Computer R e la te d  M athem atics f o r  h ig h  sc h o o l  
s t u d e n t s  has  a l r e a d y  s u c c e s s f u l l y  been o f f e r e d  and w i l l  be 
r e i n s t i t u t e d .  See Appendix 5 • S tu d e n ts  a l r e a d y  e n r o l l e d
a t  th e  c o l le g e  who have i n s u f f i c i e n t  background to  im m ed ia te ly  
u n d e r ta k e  th e  program  w i l l  be c a r e f u l l y  ad v ised  i n  a program 
d e s ig n e d  to  remedy d e f i c i e n c i e s  and to  p re p a re  them as  
q u ic k ly  as p o s s ib l e  to  ta k e  on th e  r i g o r s  o f  th e  c u r r ic u lu m .

K. Computer P a c i l i t i e s

A. Hardware and S o f tw a re

The C en te r  f o r  Computing S e r v ic e s  o f  J e r s e y  C ity  S t a t e  
C o llege  p ro v id e s  b o th  b a tc h  and i n t e r a c t i v e  com puting 
s e r v i c e s  th ro u g h  an IBM 1130 Computing System and n in e  
t e r m in a l s  l i n k e d  to  an IBM 370/158-168 c o n f i g u r a t i o n .  
The hardw are  and so f tw a re  s e r v i c e s  a re  m a in ta in e d  by 
th e  New J e r s e y  E d u c a t io n a l  Computer Network I n c .  (ECN), 
th e  o r g a n i z a t i o n  p r o v id in g  academ ic and a d m i n i s t r a t i v e  
computing s e r v i c e s  f o r  most o f  th e  p u b l ic  c o l l e g e s  and 
u n i v e r s i t i e s  i n  New J e r s e y .  J e r s e y  C ity  S t a t e  C o lleg e  
i s  an a c t i v e  p a r t i c i p a n t  i n  ECN and c u r r e n t ly  an e x te n ­
s iv e  u s e r  o f  i t s  hardw are  and so f tw a re  f a c i l i t i e s .  
G ain ing  f a m i l i a r i t y  w i th  th e  hardw are  o r g a n i z a t i o n  and 
and so f tw a re  c a p a b i l i t i e s  o f  th e  system s su p p o r te d  by 
ECN i s  one o f  th e  o b j e c t i v e s  o f  th e  p roposed  program . 
J e r s e y  -City S t a t e  C o lleg e  i s  a l s o  p r e s e n t l y  i n  th e  
p ro c e s s  o f  a c q u i r in g  b o th  m in i-co m pu te r  and m ic ro ­
computer c a p a b i l i t y  and a d d i t i o n a l  d a ta  e n t r y  d e v ic e s .  
Equipment on hand i n c l u d e s :

1 .  One IBM 1130 com puter c u r r e n t l y  b e in g  used  as  an RJE
s t a t i o n  to  th e  New J e r s e y  E d u c a t io n a l  Computer Network. 
A m in i-co m pu te r  re p la c e m e n t  i s  e x p ec ted  sometime i n  th e  
n e a r  f u t u r e .  I n  a d d i t i o n  to  su p p ly in g  e le m e n ta ry  tim e
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s h a r in g  l o c a l l y ,  th e  new computer w i l l  su p p o r t  two 
p r i n t e r s  and two card  r e a d e r s .  One p r i n t e r  w i l l  be 
r e s e r v e d  f o r  s tu d e n t  u s e .

2. S ix  t im e s h a r in g  te r m in a l s  f o r  s tu d e n t  u s e .  Three more 
a re  on o r d e r .  A d d i t io n a l  t e r m in a l s  w i l l  be a c q u ire d  i n  
th e  f u t u r e  as usage i n c r e a s e s .

3. Three t e r m in a l s  f o r  f a c u l t y  u s e .

4 . A number o f  s p e c i a l  t e r m in a l s  a re  on o r d e r .  These 
in c lu d e  g r a p h ic s  t e r m in a l s  and i n t e l l i g e n t  t e r m in a l s .

5. F ive  key punches p r e s e n t l y  a r e  a v a i l a b l e  f o r  s t u d e n t s .  
Three a d d i t i o n a l  key punches a re  on o r d e r .

6 . M ic ro p ro c e s so rs  and d i g i t a l  c u r c u i t  t e s t  a s se m b lie s  
a re  a v a i l a b l e  to  su p p o r t  th e  hardw are  a s p e c t s  o f  th e  
c u r r ic u lu m .

7 . P e r s o n a l  com puters w i l l  be a c q u i r e d  as soon as s t a t e  
r e g u l a t i o n s  p e rm i t .

1 .  L ib r a ry  .

The J e r s e y  C ity  S t a t e  C o llege  L ib r a ry  a l r e a d y  p o s s e s s e s  
s i g n i f i c a n t  h o ld in g s  o f  p e r i o d i c a l s  and books i n  computer 
s c ie n c e  and m athem atics .  But i n  o r d e r  to  expand th e  r e s o u r c e s  
a v a i l a b l e ,  th e  l i b r a r y  has  been  r e q u e s te d  to  implement th e  
l i b r a r y  l i s t  recommended by ACM and IEEE f o r  i n s t i t u t i o n s  
hav in g  u n d e rg ra d u a te  program s i n  computer s c ie n c e ,  com puter 
e n g in e e r in g ,  and in fo rm a t io n  sys tem s developm ent. Adequate 
m anuals and docum enta tion  f o r  program s a re  a v a i l a b l e  th ro u g h  
ECN and th e  c o l le g e  computer c e n t e r .

Mu F a c u l ty  and S t a f f

A l i s t  o f  members o f  th e  f a c u l t y  and s t a f f  o f  J e r s e y  C ity  
S t a t e  C o lle g e  te a c h in g  com puter o r i e n t e d  c o u rs e s  and t h e i r  
s u b j e c t  m a t t e r  s p e c i a l i z a t i o n  i s  g iv e n  below . Courses i n  
th e  b a s i c  m athem atics  component a re  t a u g h t  by members o f  th e  
M athem atics Department a t  l a r g e .  (See th e  C ollege  C a ta lo g u e . ) 
Three a d d i t i o n a l  f u l l  tim e f a c u l t y ,  whose p rim ary  t r a i n i n g  
and e x p e r ie n c e  i s  in  com puter s c i e n c e ,  w i l l  be h i r e d  over 
th e  n e x t  f o u r  y e a r s .  A djunct f a c u l t y  from b u s in e s s  and 
i n d u s t r y  w i l l  be used to  im m ed ia te ly  te a c h  some o f  th e  
s p e c i a l i z e d '  c o u rse s  and s e c t i o n s  o f  s e r v i c e  c o u rs e s .

H aro ld  F. Carney; F u l l  P r o f e s s o r ,  M athem atics D epartm ent:
3 . S. ( S a i n t  P e t e r ' s  C o l le g e ) ,  M.A. (S e to n  K a l i  U n i v e r s i t y ) ,  
Ph.D . (New York U n i v e r s i t y ) ;  c o m b in a to r ia l  a n a l y s i s  and 
d i s c r e t e  p r o b a b i l i t y  th e o r y ,  m a th em a tica l  programming,
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b u s in e s s  d a ta  p r o c e s s in g .

P h i l i p  W. C a v e r ly ;  A s s i s t a n t  P r o f e s s o r ,  M athem atics D e p a r t ­
ment; 3 . S. (S te v e n s  I n s t i t u t e  o f  T ech n o lo g y ) . M.S. (S e ton  
E a l l  U n i v e r s i t y ) ;  Ph.D. (New York U n i v e r s i t y ) ;  m a th em a tica l  
a n a l y s i s ,  d i f f e r e n t i a l  e q u a t io n s ,  a n a lo g  com puting, m odeling  
and system  s im u la t io n ,  ap p ro x im a tio n  t h e o r y .

George Daneluk; A s s o c ia te  P r o f e s s o r ,  M athem atics  D epartm ent; 
B.A. ( U n iv e r s i t y  o f  Wyoming). M.A. (R u tg e r s  U n i v e r s i t y ) ;
Ph.D . (Union G rad u a te  S c h o o l) ;  n u m e r ic a l  a n a l y s i s ,  g raph  
th e o ry ,  Boolean A lg e b ra ,  machine o r g a n i z a t i o n ,  s t a t i s t i c a l  
a n a l y s i s ,  d a ta  s t r u c t u r e s ,  methods o f  o p t im i z a t i o n ,  th e o ry  
o f  fo rm al la n g u a g e s ,  th e o ry  o f  c o m p u ta b i l i ty .

G e ra ld  Derman; A s s i s t a n t  P r o f e s s o r ,  M athem atics  D epartm ent;
B.A. (R u tg e rs  U n i v e r s i t y ) ;  M.A. (R u tg e rs  U n i v e r s i t y ) ;  
m a th em a tica l  a n a l y s i s ,  a lg e b r a i c  s t r u c t u r e s ,  s t a t i s t i c a l  
a n a l y s i s .

Magda E f ro s ;  Computer C e n te r  S t a f f  Member; B.A. ( U n iv e r s i ty  
o f  Romania); M.S. E n g in e e r in g  & A pp lied  S c ien c e  (H arvard  & 
R a d c l i f f e ) ; M.S. (P end ing  a t  N .J .  I n s t i t u t e  -of T echno logy); 
m odeling and s i m u la t io n ,  s c i e n t i f i c  program m ing, e d u c a t io n a l  
sy s tem s , o p e r a t i n g  sy s tem s .

G lo r i a  G ardner;  Computer C en te r  S t a f f  Member; B.A. ( J e r s e y  
C ity  S t a t e  C o l le g e ) ;  M.A. (N .J .  I n s t i t u t e  o f  T echno logy); 
hardw are  o r g a n i z a t i o n ,  programming l a n g u a g e s ,  e d u c a t io n a l  
sy s tem s, m a th e m a tic a l  programming.

P h i l i p  G o ld s te in ;  P u l l  P r o f e s s o r ,  P h y s ic s  D epartm ent; B .S . 
(C i ty  C o llege  o f  New Y o rk );  M .S ., Ph.D . (C a rn eg ie  M ellon 
U n i v e r s i t y ) ;  com puter a p p l i c a t i o n s  i n  p h y s i c s ,  m odeling 
and s im u la t io n  o f  p h y s i c a l  sys tem s, com puter a s s i s t e d  
i n s t r u c t i o n  e l e c t r o n i c s  and sw itc h in g  th e o r y .

C a r l  Holloman; D i r e c t o r  o f  Computer' S e r v i c e s ;  o p e r a t in g  
system s and sys tem s programming, e d u c a t i o n a l  sys tem s, 
b u s in e s s  in f o r m a t io n  sys tem s developm ent.

T e re sa  C. Michnowdcz; A s s o c ia te  P r o f e s s o r .  M athem atics 
D epartm ent; A .B .,M .S . (R u tg e rs  U n i v e r s i t y ) ;  c o m p u ta t io n a l  
methods i n  l i n e a r  and a b s t r a c t  a lg e b r a ,  n u m er ica l  a n a l y s i s ,  
com puter g r a p h i c s ,  d a ta  p r o c e s s in g  and Cobol programming, APL.

John  R a in e s ;  A s s i s t a n t  P r o f e s s o r ,  M athem atics  D epartm ent;
B.A. ( J e r s e y  C i ty  S t a t e  C o l le g e ) ;  M.A. (Columbia U n i v e r s i t y ) ;  
Ph.D . (Pend ing  a t  Columbia U n i v e r s i t y ) ;  m a th em a tica l  a n a l y s i s ,  
d i s c r e t e  s t r u c t u r e s ,  com puter a id e d  i n s t r u c t i o n ,  a lg o r i th m  
a n a l y s i s .

R ich a rd  F. R ig g s ;  A s s o c ia te  P r o f e s s o r ,  M athem atics D epartm ent;
A.B. (Knox C o l le g e ) ;  M.A., Ed.D. (R u tg e r s  U n i v e r s i t y ) ;
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c o m b in a to r i a l  a n a l y s i s  and p r o b a b i l i t y  th e o r y ,  m a th em a tica l  
programming, c o m p u ta t io n a l  methods i n  l i n e a r  a lg e b r a ,  
com puter a s s i s t e d  i n s t r u c t i o n ,  m a th e m a tic a l  m odeling , a 
a p p l i c a t i o n s  o f  s t a t i s t i c s  to  th e  s o c i a l  s c i e n c e s ,  m a th em a tica l  
s t a t i s t i c s .

N. E v a lu a t io n  P la n

The Computer S c ien ce  D epartm ent w i l l  c o n t i n u a l l y  m o n ito r  
and r e v i s e  th e  program as  deemed n e c e s s a r y  to  i n s u r e  cu rren cy  
o f  c o u rse  c o n te n t ,  p ro p e r  s t r u c t u r a l  r e l a t i o n s h i p  o f  c o u rs e s ,  
and program q u a l i t y .  O u ts id e  c o n s u l t a n t s  w i l l  be employed 
a t  r e g u l a r  i n t e r v a l s  i n  o r d e r  to  p ro v id e  in p u t  on such 
m a t t e r s  a s :

1 . Program s t r u c t u r e — does i t  p ro v id e  s t u d e n t s  w i th  an 
a d eq u a te  background f o r  work i n  i n d u s t r y  and g ra d u a te  
schoo l?

2. Program q u a l i t y — i s  th e  program  s u f f i c i e n t l y  demand­
in g  o f  s tu d e n ts ?

3. Computer f a c i l i t i e s — i s  th e  p h y s i c a l  p l a n t  ad eq u a te?
Are th e  com puter s e r v i c e s  a d eq u a te ?  I s  t h e r e  s u f f i ­
c i e n t  hardw are  on hand?

I n  a d d i t i o n ,  a number o f  f a c u l t y  members a re  a c q u a in te d  w ith  
e x p e r t s  from i n d u s t r y  and v a r io u s  u n i v e r s i t i e s  who a re  
w i l l i n g  to  p ro v id e  in fo rm a l  i n p u t  on c u r r ic u lu m  d e v e lo p ­
ment. The a d v ic e  o f  such e x p e r t s  w i l l  be ex tre m e ly  h e l p f u l  
i n  m a in ta in in g  th e  q u a l i t y  and r e le v a n c y  o f  th e  c u r r ic u lu m .

A l l  p rogram s a t  JCSC a ls o  p e r i o d i c a l l y  undergo  e v a l u a t i o n  
f o r  p u rp o se s  o f  a c c r e d i t i o n .  The C urr icu lum  i n  Computer 
S c ie n c e  w i l l  be s u b je c te d  to  th e  same e v a l u a t i o n  p ro c e d u re s .
The com puter s c ie n c e  program s w i l l ,  o f  c o u rs e ,  be e v a lu a te d  
i n  te rm s  o f  s t a t e d  o b j e c t i v e s ,  nam ely , job  p lacem en t and 
ad m iss io n  to  g ra d u a te  s c h o o l .  The c r i t e r i a  f o r  job  p l a c e ­
ment s h a l l  be 7 5 % o f  th e  g r a d u a t in g  s e n i o r s  b e in g  employed 
as e n t r y  l e v e l  com puter p r o f e s s i o n a l s .  The c r i t e r i a  f o r  
ad m iss io n  to  g ra d u a te  scho o l s h a l l  be a l l  s t u d e n t s  i n  th e  
to n  20% o f  t h e i r  c l a s s  who ap p ly  b e in g  a c c e p te d .  The p l a c e ­
ment o f f i c e  o f  JCSC each  y e a r  c o n d u c ts  a  su rvey  o f  th e  job  
p lacem en t e x p e r ie n c e  o f  th e  p re v io u s  y e a r s '  s e n i o r s .  T h is  
w i l l  be th e  p r im ary  so u rce  o f  d a ta  f o r  e v a l u a t i o n  o f  th e  
e m p lo y a b i l i ty  o f  th e  s e n i o r s .  The p r im a ry  so u rc e  o f  d a ta  
f o r  a d m iss io n  to  g ra d u a te  schoo l w i l l  be fo l lo w  up by 
f a c u l t y  w r i t i n g  l e t t e r s  o f  recom m endation .

0 . D iv e rs io n  o f  R eso u rces  by t h i s  Program

Only a m odest i n i t i a l  i n c r e a s e  i n  th e  c o l l e g e  b u d g e t  i s  
r e q u i r e d  to  su p p o r t  th e  program . T here  a re  two r e a s o n s  f o r
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t h i s .  F i r s t ,  most o f  th e  c o u rse s  i n  th e  program a re  a l r e a d y  
b e in g  g iv en  r e g u l a r l y ,  and most o f  th e  f a c u l ty  needed to  
run  th e  program  a re  a l r e a d y  w i th  th e  c o l l e g e .  Second, 
much o f  th e  i n c r e a s e  i n  p h y s ic a l  f a c i l i t i e s  i s  needed in  
any case  to  su p p o r t  th e  c o l le g e  wide i n c r e a s e  i n  demand f o r  
com puter s e r v i c e s .  However, once th e  program b e g in s  o p e r a t ­
in g ,  i n c r e a s e s  i n  c o l l e g e  e n ro l lm e n t  w i l l  more th a n  compen­
s a t e  f o r  e x t r a  c o s t s  i n c u r r e d  by th e  program .

P. A d m in is t r a t iv e  S t r u c tu r e

The p r e s e n t  M athem atics  Department s h a l l  be r e c o n s t i t u t e d  
as th e  D epartm ent o f  M athem atica l S c ie n c e s  com prised o f  
th r e e  d i v i s i o n s ,  nam ely, th e  D iv i s io n  o f  Computer S c ie n c e ,  
th e  D iv i s io n  o f  M athem atics E d u c a t io n ,  and the  D iv is io n  o f  
S t a t i s t i c s .  The f a c u l t y  o f  th e  D iv i s io n  o f  Computer S c ien c e  
s h a l l  be r e s p o n s i b l e  f o r  th e  developm ent and m ain tenance  o f  
program s i n  com puter and in f o r m a t io n  s c ie n c e .  The f a c u l t y  
o f  th e  D iv i s io n  o f  M athem atics E d u c a t io n  s h a l l  be r e s p o n s ib l e  
f o r  th e  developm ent and m ain tenance  o f  program s i n  b a s i c  
s k i l l s ,  m a th em atics  e d u c a t io n  (b o th  g ra d u a te  and u n d e r ­
g r a d u a t e ) ,  and p u re  m a th em a tic s .  The D iv is io n  o f  S t a t i s t i c s  
s h a l l  be r e s p o n s i b l e  f o r  the  developm ent and m ain tenance  o f  
program s i n  s t a t i s t i c s .  A l l  c o u rs e s  o f f e r e d  i n  th e  d ep artm en t 
w i l l  have a  c o u rse  number w i th  e i t h e r  a CS, MATH, o r  STAT 
p r e f i x .

Each d i v i s i o n  o f  th e  Departm ent o f  M athem atica l S c ie n c e s  
s h a l l  be headed  by a D iv is io n  C o o rd in a to r  e l e c t e d  by th e  
f a c u l t y  o f  th e  r e s p e c t i v e  d i v i s i o n .  The D iv is io n  Coor­
d i n a t o r s  s h a l l  have th e  r e s p o n s i b i l i t y  w i th in  t h e i r  r e s p e c t i v e  
d i v i s i o n s  f o r  s c h e d u l in g  c o u rs e s ,  a ss ignm en t o f  s t a f f ,  and 
the  a d m i n i s t r a t i o n  o f  p ro c e d u re s  f o r  m o n ito r in g  the  d i v i s i o n ’ s 
program s and s t u d e n t s .  The D iv i s io n  C o o rd in a to r s  s h a l l  
r e p o r t  d i r e c t l y  to  th e  Departm ent C h a irp e rso n ,  who s h a l l  
o v e rse e  th e  d i v i s i o n  p rogram s, p ro v id e  th e  d i v i s io n s  o p e ra ­
t i o n a l  p a ra m e te r s ,  and p ro v id e  th e  i n t e r f a c e  w i th  th e  c o l le g e  
a d m i n i s t r a t i o n .  D iv is io n  c o o r d i n a to r s  s h a l l  be g iven  one 
hour o f  r e l e a s e  t im e to  perfo rm  th e  a d m i n i s t r a t i v e  f u n c t i o n s .

A f a c u l t y  member o f  th e  Departm ent o f  M athem atica l S c ie n c e s  
o r any o t h e r  d ep artm en t o f th e  c o l l e g e  s h a l l  be d e f in e d  to  
be a  v o t in g  member o f  a p a r t i c u l a r  d i v i s i o n  i f  and o n ly  i f  
a t  l e a s t  one h a l f  o f  h i s  o r  h e r  t e a c h in g  sch ed u le  i s  i n  th e  
d i v i s i o n .  D uring th e  p e r io d  o f  r e f o r m a t io n  th e  i n i t i a l  
a ss ig nm en t o f  f a c u l t y  to  d i v i s i o n s  w i l l  be made by th e  Dean 
o f  A r ts  and S c ie n c e s .  Once th e  d i v i s i o n s  a re  c o n s t i t u t e d  
th e  D iv i s io n  C o o rd in a to r s  w i l l  recommend a l l  o th e r  t r a n s f e r s  
a n d /o r  n e w -h ir e s  w i th  th e  a p p ro v a l  o f  th e  Department C h a irp e r so n .

P o l i c i e s  and p ro c e d u re s  adop ted  w i t h in  th e  d i v i s i o n s  o f  th e  
D epartm ent o f  M athem atica l S c ie n c e s  s h a l l  be a r r i v e d  by a 
d e m o c ra t ic  p ro c e s s  o f  d e c i s io n  m aking.
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Q. Equipment Budget

1. PRESENT EXPENDITURES -  S u p p o rt in g  Academic Computing

a . P e r s o n n e l

P r e s e n t ly  one Programmer I I  a l l o c a t e s  75/4 o f  time 
i n  s u p p o r t  o f  Academic Computing: 000 /y r

b . H ardw are /S o ftw are  S e rv ic e s
S e r v i c e s  a re  p u rch a se d  from ECN. $ 2 3 ,0 0 0 /y r

c. Equipm ent R e n ta l  & M aintenance

Term inals/M odem s/ Keypunches $ 1 9 ,0 4 4 /y r
(NOTE: C onversion  to  p u rch ase  o r  l e a s e -  
p u rc h a se  w i l l  g r e a t l y  reduce  t h i s  
f i g u r e  as  a y e a r ly  e x p e n se ) .

d. M isc e l la n e o u s  I tem s

P a p e r ,  c a r d s ,  r ib b o n s ,  e t c .  $ 4 , 0 0 0 /y r

TOTAL EXPENDITURES in  su p p o r t  o f
Academic Computing $ 6 3 ,0 4 4 /y r

NOTE: The above e x p e n d i tu re s  ( f o r  FY 79-8 0 )  in c lu d e  e q u ip ­
ment and s e r v i c e s  c o s t s  f o r  Academic Computing su p p o r t  
demands w i th o u t  any Computer S c ience  Program implemen­
t a t i o n .

2. ADDED EXPENDITURES- ( c u r r e n t l y  b u d g e te d )  to  su p p o r t
in c r e a s e d  demand f o r  computer s e r v i c e s

a . P e r s o n n e l

P r e s e n t  Computer Programmer I I  a l l o c a t e d
1005$. Adds $ 4 , 0 0 0 /y r
Academic RJE/Term Support S e c t io n
Add Two (2 )  o p e r a to r s  $ 1 6 ,0 0 0 /y r

b . H ard w are /S o ftw are  (expanded s e r v i c e s )
S e r v i c e s  S u p p lied  by ECN (some s u p p l ie d  l o c a l  
s u p p l i e d  l o c a l )  $ 5 , 0 0 0 / y r

c. Equipm ent

Add Three (3) Keypunches $ 3 ,0 6 0 /y r

Add Three (3) T erm ina ls  $ 4 , 0 0 0 /y r  (p u r ­
chase 
c o s t )
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RJE S t a t i o n  ( c o n s o l e / p r i n t e r /  
c a r d r e a d e r )
A d d i t io n a l  p r i n t e r  a l r e a d y  on o r d e r

d. M isc e l la n e o u s  I tem s

P a p e r / c a r d s / r i b b o n s / e t c .

TOTAL ADDITIONAL EXPENDITURES 
i n  su p p o r t  o f  Academic Computing

Expense

P u rch ase

012,000/yr

2 , OOO/yr

$ 4 2 ,0 6 0 /y r  

$ 4 , OOC

3. A d d i t io n a l  Budget to  s u p p o r t  Computer S c ien ce  Program

a. P e r so n n e l

One Computer Programmer I I I

b . Softv,'are s e r v i c e s  
( from  ECN grand  t o t a l )

c . Equipment

T erm in a ls  (p u rc h a se  3 /y r  f o r  3 y n s . )  

Keypunches

M icrocom puters (needed  a ls o  f o r  
g e n e r a l  u se )

Lab equipm ent

d. M isc e l la n e o u s

A d d i t io n a l  t o t a l  Budget
E pense

P urchase

$ 1 4 ,OOO/yr 

$ 5 , OOO/yr

$ 4 , OOO/yr 

$ 2 , 0 0 0 / j ' r

$ 1 0 -1 5 ,0 0 0 /3 y r
p r i c e

$ 2 , OOO/yr 

$ 1 , OOO/yr

$ 2 4 ,OOO/yr 

$ 7 , 3 0 0 - 9 , 0 0 0 / y r

R. Minor i n  Computer S c ien ce

The m inor i s  in te n d e d  f o r  s t u d e n t s  who w ish  an i n - d e p t h  
knowledge o f  computing b u t  whose m ajo r  i s  i n  some o t h e r  
f i e l d .  The m inor c o n s i s t s  o f  f o u r  r e q u i r e d  c o u rse s  (12 c r )  
and f o u r  e l e c t i v e  c o u rs e s  (12 c r ) .  C ourses  i n  th e  e l e c t i v e  
component can be chosen so a s  to  em phasize  one o f  th e  
f o l lo w in g  a p p l i c a t i o n s  a r e a s :  b u s i n e s s ,  s c ie n c e ,  m a th e m a tic a l

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 6 0 -

com puting , s o c i a l  s c ie n c e  e d u c a t io n  o r  com puter s c i e n c e .
Thus th e  m inor can be s t r u c t u r e d  to  s u i t  th e  n e e d s  a n d /o r  
i n t e r e s t s  o f  a  l a r g e  number i f  s t u d e n t s .

The r e q u i r e d  c o u rse s  a r e :

CS 101 Computer S c ien c e  I  
CS 102 Computer S c ien c e  I I  
CS 201 Assembly Language 
CS 202 L a ta  S t r u c t u r e s

The re m a in in g  9 c r e d i t s  may be chosen  from th e  l i s t  o f
com puter s c ie n c e  m ajor  c o u rs e s  a s  w e l l  as from th e  a d d i t i o n ­
a l  l i s t  shown below.

Cobol I ,  I I
Computer A p p l i c a t io n s  i n  S c ien c e  I I
Computer A p p l i c a t io n s  i n  th e  S o c i a l  S c ie n c e s  I ,  I I
Computer Aided I n s t r u c t i o n  I ,  I I
Kan Made World I , I I
Computers i n  H e a l th  Management
Computers i n  A rt
Computers i n  S o c ie ty

Some p o s s ib l e  e l e c t i v e  seq uences  f o r  s tu d e n t s  i n t e r e s t e d  in  
a p p l i c a t i o n s  a r e a s  a r e :

S c ien c e

Computer A p p l i c a t i o n s  i n  S c ien c e  I ,  I I  
D i g i t a l  E l e c t r o n i c s  
M ic ro p ro c e s so r s  and M icrocom puters

B u s in e ss

Cobol I ,  I I
T o ta l  Systems Development 
P i l e  P ro c e s s in g  
System A n a ly s is  and D esign 
Data Base D esign

S o c ia l  S c ie n c e

Computer A p p l i c a t io n s  i n  S o c ia l  S c ien c e  I ,  I I  
Man Made World I ,  I I  
P i l e  P ro c e s s in g  
Data Base D esign

E d u ca tio n

Computer Aided I n s t r u c t i o n  I ,  I I  
Man Made World I ,  I I  
D i g i t a l  E l e c t r o n i c s
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Service Courses.
Many o f  th e  c o u rs e s  l i s t e d  u n d e r  th e  a d d i t i o n a l  computer 
s c ie n c e  co u rse  l i s t  do n o t  have any p r e r e q u i s i t e s  and hence  
may he ta k e n  hy s t u d e n t s  who want to  ta k e  j u s t  one o r  two 
c o u rse s  i n  o rd e r  to  g e t  some a p p r e c i a t i o n  o f  computer 
methods i n  some s e l e c t e d  f i e l d .  S tu d e n ts  w ashing a g e n e r a l  
background  i n  com puting sh ou ld  c o n s id e r  such  c o u rse s  a s :

Computer S c ie n c e  I ,  I I  
Man Made World I ,  I I  
Computers and S o c ie ty

S. Summary and C o n c lu s io n s

1 . The d eg ree  o f  s im u la t io n  o f  th e  c u rr ic u lu m  i s  
s u f f i c i e n t  to  e n a b le  s tu d e n t s  to  e n t e r  th e  f i e l d  
a s  e n t r y  l e v e l  com puter program m ers and w i th in  one 
to  f i v e  y e a r s  assume d e c i s i o n  making r o l e s  i n  a 
developm ent team , o p e r a t i o n s ,  and t e c h n i c a l  s u p p o r t .

2 . The c o l l e g e  h a s  a  s u f f i c i e n t  number o f  q u a l i f i e d  
c o u rse  d e v e lo p e r s  and i n s t r u c t o r s  i n  M athem atica l 
F o u n d a t io n s ,  Hardware O r g a n iz a t i o n ,  and S oftw are  
E n g in e e r in g ,  b u t  w i l l  need  f u l l  t im e  o r  a d ju n c t  
f a c u l t y  to  deve lope  th e  c o u rs e s  i n  B u s in ess  I n fo r m a t io n  
System s Developm ent.. v ~

3. Most o f  th e  program  i s  a l r e a d y  i n  p l a c e .  The rem a in in g  
p a r t s  o f  i t  c o u ld  be d ev e lo ped  w i th in  a  y e a r .

4 . The c u r r ic u lu m  h a s  s u f f i c i e n t  b r e a d th  to  s a t i s f y  th e  
need s  o f  th e  s e v e r a l  t a r g e t  p o p u la t io n s .

5 . The c u r r ic u lu m  i s  d e s ig n ed  to  e n a b le  problem  s o lv in g  
s k i l l s  u s in g  p roven  m a th e m a t ic a l ,  e n g in e e r in g ,  and 
b u s in e s s  p r i n c i p l e s ,  and sh o u ld  rem ain  s t a b l e  a t  
l e a s t  th ro u g h  th e  e a r l y  1 9 8 0 *s .

6 . The equipm ent b u dge t w i l l  n eed  to  be g r a d u a l ly  
i n c r e a s e d .

7 .  The program  i s  s u b s t a n t i a l ,  b u t  n o t  beyond th e  
c a p a b i l i t i e s  o f  th e  s tu d e n t s  a t  JCSC.

8 . The program  i s  a m b i t io u s ,  b u t  n o t  beyond th e  
c a p a b i l i t i e s  o f  th e  c o l l e g e ,  and d e se rv e s  th e  s u p p o r t  
c a l l e d  f o r  i n  t h i s  a p p ro v a l  r e q u e s t .

9 . " T ra in in g  i s  e v e r y th in g .  The peach  was once a  b i t t e r  
almond; c a u l i f l o w e r  i s  n o th in g  b u t  cabbage w ith  a  
c o l l e g e  e d u c a t io n . "  Mark T w a in . ' Puddtnhead W ils o n 's  
C a le n d a r , p .  37
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Appendix 1

Course L i s t

CS 101
CS 10 2
MATH 105
MATH 106
PHYS 105
PHYS 106
CS 103
CS 115
CS 2 0 1
CS 2 0 2
CS 203
CS 204
CS 205
MATH 206
CS 207
CS 208
CS 3 0 1
CS 302
CS 303
CS 304
CS 305
CS 3 0 6
CS 307
CS 308
CS 309
CS 4 0 1
CS 402
CS 403
CS 404
CS 405
CS 4 0 6
CS 407

Computer S c ien ce  I 
Computer S c ience  I I  
C a lc u lu s  I 
C a lc u lu s  I I  
P h y s ic s  I  
P h y s ic s  I I
T o ta l  System s Development C oncep ts
Man Made World
Assembly Language
Data S t r u c tu r e s
D is c r e te  S t r u c t u r e s
System s A n a ly s is  and Design
C om puta tiona l S t a t i s t i c s
L in e a r  A lgebra
D i g i t a l  E l e c t r o n i c s
F i l e  P ro c e s s in g
Machine O rg a n iz a t io n
O p e ra t in g  Systems
Data Base Design
Computer A r c h i t e c tu r e
Programming Languages
A lg o ri th m  A n a ly s is
N um erica l A n a ly s is  I
N um erica l A n a ly s is  I I
Computer A p p l ic a t io n  i n  S c ien ce
P ro je c t /C o o p
S p e c ia l  T op ics i n  Computing
Systems Programming
P h y s ic a l  Design o f  Computer System s
M icro-com puters
Theory o f  Formal Languages
Theory o f  C o m p u ta b i l i ty

NOTE: Course G uides fo l lo w  i n  num eric  o r d e r .
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SUBJECT:

COURSE NUMBER: 

COURSE NAME:

DATE OF APPROVAL: 

CREDIT:

PREREQUISITES:

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:

COURSE DESCRIPTION:

The co u rse  i n t r o d u c e s  th e  F o r t r a n  programming la n g u a g e ,  
c o n c e p ts  on a lg o r i th m  developm ent, and an overv iew  o f  
com puter o r g a n i z a t i o n .  I t  i s  a  freshm an  l e v e l  c o u rse  
p ro v id in g  b a s i c  c o n c e p ts  o f  com puter s c i e n c e .  Use i s  
made o f  b a tc h  and i n t e r - a c t i v e  computing sy s tem s .

I  . Aims and O b j e c t i v e s :

The purpose  o f  th e  co u rse  i s  to  p ro v id e  th e  com puter 
s c ie n c e  m ajor w i th  th e  fund am en ta l  c o n c e p ts  and knowledge 
r e q u i r e d  f o r  work i n  th e  i n t e r m e d i a t e  and advanced l e v e l  
c o u rs e s .  The c o u rse  i s  in te n d e d  to  p ro v id e  s k i l l s  and 
knowledge i n :  ( l )  methods o f  problem  s o lv in g  and a l g o r ­
i thm  developm ent; ( 2 ) a  s u b s e t  o f  a  h ig h  l e v e l  p rogram ­
ming language  such a s  BASIC, F o r t r a n ,  P L / I ;  (3 )  t e c h n iq u e s  
u se d  i n  d e s ig n in g ,  co d in g ,  debugg ing , and docum enting 
com puter p rogram s. The c o u rse  i s  in te n d e d  to  l a y  th e  
fo u n d a t io n  f o r  good h a b i t s  i n  problem  d e f i n i t i o n ,  a n a l ­
y s i s ,  d e s ig n ,  im p le m e n ta t io n  and d o cu m en ta t io n .

I I .  C on ten t and Scone o f  th e  C o u rse :

Module A (The I n f o rm a t io n  M achine) 10%

1. H i s t o r i c a l  developm ent
2. E s s e n t i a l  components o f  an a u to m a t ic  d i g i t a l  com puter
3. G en era l  d e s c r i p t i o n  o f  sy s tem s o f  a u to m a t ic  com puting

Course Guide 

CS 101

Computer S c ie n c e  I

3 S em este r  Hours 

E lem en tary  A lg eb ra  

F a l l  S em es te r  

R eq u ired  

R equ ired  

A rea A

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 64 -

Module B (The F o r t r a n  Language) 45%

1 . R e p r e s e n t a t i o n  o f  d a t a  and i n s t r u c t i o n s
2. D a ta  ty p e s
5. A r i th m e t i c  e x p re s s io n s
4 . I n p u t / o u t p u t
5 . A ssignm ent s ta te m e n ts
6 . L o g ic a l  and r e l a t i o n a l  e x p re s s io n s
7 . S eq u en c in g ,  a l t e r n a t i o n ,  and i t e r a t i o n
8 . D a ta  s t r u c t u r e s ,  a r r a y s
9 . O p e ra t in g  p ro c e d u re s  and sys tem s

10. Programming p r o j e c t s

Module C (A lgo rithm  Developm ent) 45%

1. Problem  s o lv in g  t e c h n iq u e s
2. T o o ls  f o r  a lg o r i th m  a n a l y s i s
3. F lo w c h a r t s ,  h i e r a r c h y  c h a r t s
4 . T o o ls  f o r  program d e s ig n
5. S p e c i f i c a t i o n  c h a r t s ,  p suedo-code
6 . S im ple  n u m e r ic a l  methods
7 .  A lg o r i th m s  f o r  s e a r c h in g ,  s o r t i n g ,  m erging
8 . B u s in e s s  a p p l i c a t i o n s

I I I .  P r o c e d u re s ,  T ec h n iq u e s ,  and I n s t r u c t i o n a l  S t r a t e g i e s ;

1 . The s tu d e n t  w i l l  s tu d y  and l e a r n  th ro u g h  "gu ided  des ign "
2 . The s tu d e n t  i s  in t r o d u c e d  to  a  s u b s e t  o f  F o r t r a n
3 . S u b je c t  m a t t e r  and m ethodology p r e s e n te d  th ro u g h  l e c t u r e s
4. Course  i n c lu d e s  a l a b o r a t o r y  component
5. Emphasis i s  on t e c h n iq u e s  o f  a lg o r i th m  developm ent
6 . E x p e r ie n c e  p ro v id ed  w i th  open ended problem s
7 . M a t e r i a l  covered  a s  an i n t e g r a t e d  whole

IV. I n s t r u c t i o n a l  M a t e r i a l s :

1 . T ex tbook , programming m anuals
2. B a tc h  and i n t e r a c t i v e  com puting system
3. D esign  t o o l s  such as  co d in g  form , s p e c i f i c a t i o n  

c h a r t s ,  e t c .

V. C ourse  R e q u ire m e n ts :

1. A ppro x im ate ly  12 programming problem s a s s ig n e d  
ih 2 . Midterm and f i n a l  e x a m in a t io n

3. C lassroom  p a r t i c i p a t i o n

VI. T ex tbook :

W alker, T. M., I n t r o d u c t i o n  to  Computer S c ie n c e : An I n t e r ­
d i s c i p l i n a r y  A pproach, A lly n  and Bacon, I n c ,  1972.
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B ib lio g ra p h y

Thomas C. B a r te e ,  I n t r o d u c t i o n  to  Computer S c ie n c e , McGraw,
1975.

M.S. C a rb e r ry ,  H .M .K h a li l ,  F . J .  le a th ru m , L .S . l e v y ,  G enera l 
Computer S c ie n c e , M e r r i l l ,  1976.

Gordon B. D av is ,  I n t r o d u c t i o n  to  Com puters. (3 rd  e d . )
McGraw, 1977.

A .I .  F o r s y th e ,  T.A. Kennan, E . I .  O rgan ick , W. S te n b e rg ,
Computer S c ie n c e : A F i r s t  C o u rse , (2nd e d . ) W iley , 1975.

C.W. G ear, I n t r o d u c t io n  to  Computer S c ie n c e : S h o r t  Edi t i o n
SRA, 1975.

B. Higman, F ounda tion  Course i n  Computer S c ien c e ,  E l s e v i e r ,
1975.

H arry  K a tzan , J r . ,  I n t r o d u c t i o n  to  Computer S c ie n c e , P e t r o c e l l i ,  
1975.

G era ld  W. Kimble, I n fo rm a t io n  and Computer S c ie n c e , H o l t ,  1975.

Marray L av e r ,  An I n t r o d u c t i o n  to  th e  Uses o f  Com puters. 
Cambridge, 197*^

H e rb e r t  M a ise l ,  Com puters: Programming and A p p l i c a t i o n s ,
SRA, 1976.

P e t e r  N aur, Concise  Survey o f  Computer Methods. P e t r o c e l l i ,
1975.

C. P e t e r  O l i v i e r i ,  M ichael W. R ubin , Computers and Program­
m ing: A N e o c la s s i c a l  A pproach . McGraw, 1975.

Alan J .  P e r i l s ,  I n t r o d u c t i o n  to  Computer S c ie n c e , H a rp e r ,  1975.

Edwin R. Sage, Fun and Games w i th  th e  Computer, E n te le k ,  1975.

F r e d e r i c  Tonge, J u l i a n  Feldman, Computing: I n t r o d u c t io n  to
P ro c e d u re s  and P rocedu re  -  F o l lo w e r s , McGraw, 1975.

T erry  M. W alker, Fundam entals  o f  Computer S c ie n c e ,  A l ly n ,  1975.

W. Y. Arms, J . E .  B aker, R.M. P e n g e l ly ,  A P r a c t i c a l  Approach 
to  Com puting. W iley, 1976.

P.M. Banks, J .  Doupnik, I n t r o d u c t i o n  to  Computer S c ie n c e .
W iley, 1976.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-66-

SUBJECT Course Guide

COURSE NUMBER CS 102

COURSE NAME: Computer S c ience  I I

DATE OF APPROVAL:

CREDIT: 3 S em es te r  Hours

MAJOR

GENERAL STUDIES

PREREQUISITES:

TERM:

MINOR

Computer S c ien ce  I  

S p r in g  Sem ester  

R e q u ire d  

R eq u ired  

A rea  A

COURSE DESCRIPTION:

T h is  co u rse  i s  a  c o n t in u a t io n  o f  Computer S c ien c e  I ,  u s in g  
th e  PL/1 programming system .

T echniques o f  d i s c i p l i n e d  programming in c lu d in g  t o o l s  f o r  
program d e s ig n  in v o lv in g  l a r g e  p rob lem s and a lg o r i th m ic  
a n a l y s i s .  Programming t o p ic s  i n c l u d e  s t r i n g  p r o c e s s in g ,  
r e c u r s i o n ,  i n t e r n a l  s e a rc h  m ethods, c o n ce p ts  i n  d a t a  
s t r u c t u r e s  and program  s t r u c t u r e s .

I . Aims and O b j e c t i v e s :

The purpose  o f  th e  co u rse  i s  to  p ro v id e  a  g ro u n d in g  in  
d i s c i p l i n e d  program  d e s ig n ,  i n  programming s t y l e ,  and i n  
debugging and t e s t i n g  o f  p rogram s. S k i l l s  i n  m odu la r  
d e s ig n ,  s te p w is e  r e f in e m e n t ,  and to p  down programming a re  
p ro v id e d .  The aim i s  to  d e m o n s tra te  th e  p r i n c i p l e s  o f  
so f tw a re  e n g in e e r in g  and d e s ig n .

I I . Course C o n ten t  and Scope:

Module A ( S t y l e )  1596

1. P r i n c i p l e s  o f  d i s c i p l i n e d  programming
2. D ocum entation  s ta n d a rd s
3. E lem en ts  o f  P L /l

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 6 7 -

iiodule 3 ( S t r u c tu r e d  Programming) 20%

1. More PL/1
2. C o n tro l  flow
3. U n v a r ia n t  r e l a t i o n  o f  a loop
4. S te p w ise  re f in e m e n t  o f  s t a te m e n ts  and d a t a  s t r u c t u r e s  

Module C ( S t r i n g  P r o c e s s in g )  15%

1. More PL/1
2. S t r i n g  o p e r a t io n s
3. I n t r o d u c t i o n  to  th e  a lg e b r a  o f  s t r i n g s  

Module D (D ata  S t r u c t u r e s )  20%

1 . More PL/1
2. L in e a r  a l l o c a t i o n
3. L in k  a l l o c a t i o n
4 . I n t r o d u c t i o n  to  g raph  th e o ry

Module E ( I n t e r n a l  S e a rc h in g  and S o r t i n g )  20%

1. More PL/1
2. B in a ry  s e a rc h
3. R ad ix  se a rc h
4 . S h e l l  s e a rc h
5. Q u ic k s o r t
6 . Merge s o r t

Module F (R e c u rs io n )  10%

1. More PL/1

I I I .  P r o c e d u r e s ,  T ech n iq u es , and I n s t r u c t i o n a l  S t r a t e g i e s :

1 . Some programming p r o j e c t s  w i l l  he team p r o j e c t s
2 . A c a se  s tud y  in v o lv in g  a r e a l i s t i c  a p p l i c a t i o n  w i l l  

he u s e d
3. Em phasis  w i l l  he on good programming s t y l e ,  

e x p r e s s io n ,  and d ocum en ta tio n
4 . C ourse  i n c lu d e s  a  l a b o r a to r y  component
5 . M a t e r i a l  covered  as an i n t e g r a t e d  whole

IV. I n s t r u c t i o n a l  M a t e r i a l s :

1 .  T ex tbook , programming manual
2 . B a tc h  and i n t e r a c t i v e  com puting sys tem
3. D e s ig n - to o ls

►
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V. Course Requirements:
1 .  A pprox im ate ly  12 programming problem s a s s ig n e d
2. P a r t i c i p a t i o n  i n  team p r o j e c t
3 . Classroom  p a r t i c i p a t i o n
4 . Midterm and f i n a l  e x am in a tio n

V I. T ex tboo k :

M.V. Z e lk o w itz ,  A.C. Shaw, J .D .  Gannon, P r i n c i p l e s  o f  
S o f tw are  E n g in e e r in g  and D esign , P r e n t i c e  H a l l ,  1979.

V II .  B ib l io g ra p h y

P . L. B auer, ( e d . ) ,  S o ftw are  E n g in e e r in g :  An Advanced
C o u rse , S p r in g e r ,  1975.

F r e d e r i c k  P. B rooks, J r . ,  The M y th ica l  Man-Month. E ssay s  
on S oftw are  E n g in e e r in g , AW, 1974.

John  Buxton, P e t e r  Naur, B r ia n  R a n d a l l ,  ( e d s . ) ,  S o f tw are  
E n g in e e r in g  C oncepts and T e c h n iq u e s , P e t r o c e l l i ,  1976.

M aurice H a ls te a d ,  E lem ents  o f  S o ftw are  S c i e n c e . E l s e v i e r ,  1977.

E l l i s  H orow itz , ( e d . ), P r a c t i c a l  S t r a t e g i e s  f o r  D evelop ing  
L arge  Softw are  S ys tem s. AW, 1975.

G le n fo rd  J .  Meyers, S o f tw are  R e l i a b i l i t y :  P r i n c i p l e s  and
P r a c t i c e s . W iley, 197F7

A . I .  Wasserman, P. Freeman, ( e d s . ) ,  S o ftw are  E n g in e e r in g  
E d u c a t io n : Needs and O b j e c t i v e s . S p r in g e r ,  1976.

J o e l  D. Aron, The Program Development P r o c e s s ,  P a r t  1 -  
The I n d iv id u a l  Program mer. AW, 1975

A.R. Brown, W.A. Sampson, Program Debugging. E l s e v i e r ,  1973.

R ich a rd  Conway, David G r i e s ,  P r im er  on S t r u c tu r e d  Program­
ming Using PL/1 and PL/C and PL/CT. W inthrop, 1976.

R. Conway, D. G r i e s ,  D. Wortman, I n t r o d u c t i o n  to  S t r u c tu r e d  
Programming, U sing  PL/1 and SP/K, W inthrop , 1977.

O .J .  Dahl, E.W. D i j k s t r a ,  C.A.R. H oare , S t r u c tu r e d  Program - 
* m ing . Academic, 1972.

B ern ard  F i s c h e r ,  Herman F i s c h e r ,  S t r u c tu r e d  Programming 
<> i n  P L /l  and PL/C. Dekker, 1976.
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F.L . Friedman, E.B. Koffmaan, Problem S o lv in g  and S t r u c tu r e d  
Programming in  FORTRAN, AW, 1977. P

Dennis P. G e l l e r ,  D an ie l  P . Freedman, S t r u c tu r e d  Program­
ming in  APL, W inthrop, 1976.

F. G ruenberger, ( e d . ) ,  E f f e c t i v e  v s .  E f f i c i e n t  Computing.
PH, 1973.

W illiam  C. H e tz e l ,  Program T e s t  M ethods. PH, 1973.

Joan K. Hughes, J .  I .  Michtom, A S t r u c tu r e d  Approach to 
Programming, PH, 1977.

B rian  W. K ern ighan , P . J .  P Ia u g e r ,  The E lem ents o f  Program­
ming S t y l e ,  McGraw, 1974.

B.W. K ern ighan , P . J .  P la u g e r ,  S o ftw are  T o o ls , AW, 1976.

R ichard  B. K ie b u r tz ,  S t r u c tu r e d  Programming and .Problem 
S o lv ing  w ith  ALGOL W, PH, 1975.

R. B. K ie b u r tz ,  S t r u c tu r e d  Programming and Problem S o lv in g  
w ith  P L /1 , PH, 1977.

Henry F. l e d g a r d ,  Programming P r o v e r b s , Hayden, 1975.

H.F. L edgard , Programming P ro v e rb s  f o r  FORTRAN Programming. 
Hayden, 1975.

M ichael M arcothy, S t r u c tu r e d  Programming w ith  P L / l .  An 
I n t r o d u c t i o n , PH, 1977.

Clement L. McGowan, John  R. K e l le y ,  Ton-Down S t r u c tu r e d  
Programming T ec h n iq u e s , P e t r o c e l l i ,  1975.

G lenford  J .  Myers, R e l i a b l e  S o ftw are  Through Composite 
Design, P e t r o c e l l i ,  1975.

Dennie Van T a s s e l ,  Program  S t y l e ,  D esign . E f f i c i e n c y , 
Debugging and T e s t i n g , PH, 1974.

G. M. W einberg, N .F. Yasukawa, R. M arcus, S t r u c tu r e d  Program­
ming Using PL/C: An A b e c e d a r ia n . W iley , 1973.

D.M. W heatley , A.W. Unwin, The A lgorithm  W r i t e r ’ s Guide. 
Longman, 1973.

N ik lau s  V /irth , S y s te m a t ic  Programming, An I n t r o d u c t io n ,
PH, 1973.  ;--------------------------------------------------------

N. W irth , A lgo ri th m s + D ata  S t r u c t u r e s  = P rogram s. PH, 1976.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-70-

B ib l io g ra p h y  C ont.

Raymond T. Yeh, (e d .  ) ,  C u rren t  Trends i n  Programming;
M ethodology. Vol. I .  S o ftw are  S p e c i f i c a t i o n s  and D esign .
PH, 1977.

R. T. Yeh, ( e d . ) ,  C u r re n t  Trends i n  Programming M ethodol­
o g ie s ,  Vol. I I .  S o f tw are  A r c h i t e c tu r e  D e s ig n . PH, 1977.

Edward Yourdon, T echn iq ues  o f  Program S t r u c t u r e  and 
D es ig n , PH, 1976.

E. Yourdon, How to  Manage S t r u c tu r e d  Program m ing. Yourdon, 1976.

E. Yourdon, L a rry  L. C o n s ta n t in e ,  S t r u c tu r e d  D e s ig n ,
Yourdon, 1975.
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SUBJECT:
COURSE NUMBER: 

COURSE NAME:

DATE OF APPROVAL: 

CREDIT: 

PREREQUISITE: 

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:

Course Guide

T o ta l  System s Development 
C oncepts

3 S e m es te r  Hours 

Computer S c ien c e  I  and I I  

F a l l

E l e c t i v e

E l e c t i v e

No

COURSE DESCRIPTION:

T o ta l  System s Development Concepts (TSDC) p r e s e n t s  a con­
c e p tu a l  ov e rv iew  o f  th e  e ig h t  p h a se s  o f  a t y p i c a l  l i f e  cyc le  
f o r  an in f o r m a t io n  system s developm ent p r o j e c t .  The fu n d a ­
m en ta l  p r i n c i p l e s  and p r a c t i c e s  o f  m ee tin g  b u s in e s s  needs  
and o p p o r t u n i t i e s  w i th  a f u l l y  o p e r a t i o n a l ,  and o f t e n  com­
p u t e r i z e d ,  i n f o r m a t io n  system  a re  p r e s e n t e d  i n  TSDC. The 
s tu d e n t  i s  i n t r o d u c e d  to  t y p i c a l  o r g a n i z a t i o n a l  c o n s t r a i n t s ,  
a p p ro v a l  a u t h o r i t i e s ,  do cum en ta tion  r e q u i r e m e n ts  a d m in is ­
t r a t i v e  t e c h n iq u e s  and m ajor a c t i v i t i e s  a s s o c i a t e d  w ith  th e  
system s developm ent p r o c e s s .

I .  G e n e ra l  Aim:

The s t u d e n t  w i l l  u n d e rs ta n d  th e  a p p l i c a t i o n  o f  a top-down 
phased  ap p ro ach  to  th e  developm ent o f  sys tem s t h a t  p r o c e s s  
in f o r m a t io n  on com puters to  meet b u s in e s s  n e e d s .  The s tu d e n t  
w i l l  be a b le  to  i d e n t i f y  th e  t o o l s  and te c h n iq u e s  t h a t  a re  
u se d ,  d e f in e  th e  te rm s  un ique  to  sys tem s developm ent and 
d e s c r ib e  th e  e i g h t  phases  i n  te rm s o f  t h e i r  g o a l s ,  a c t i v i t i e s  
and p r o d u c t s .

I I .  S p e c i f i c  O b j e c t i v e s :

Upon c o m p le t io n  o f  t h i s  c o u r s e ,  th e  s tu d e n t  w i l l  be a b le  to
1 . R e la te  in f o r m a t io n  sys tem s to  b u s in e s s  g o a ls  and 

o b j e c t i v e s .
2. D esc r ib e  th e  e ig h t  p h a se s  o f  a t y p i c a l  in f o r m a t io n  

sys tem s developm ent l i f e  c y c l e .  F o r  each p h a se ,  
th e  s tu d e n t  w i l l

a)  S t a t e  i t s  o b j e c t i v e
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b) D e sc r ib e  i t s  m ajor a c t i v i t i e s
c ) R ecogn ize  i t s  p ro d u c ts

3. D esc r ib e  th e  f u n c t i o n a l  r o l e s  o f  a  p r o j e c t  r e q u i r e d  
to  do a sys tem s developm ent p r o j e c t .  D esc r ib e  how
th e  com plexion o f  th e  team changes from phase  to  p h a se .

4. D e sc r ib e  th e  t o o l s  and te c h n iq u e s  to  apply  to  com­
p l e t e  th e  a c t i v i t i e s  o f  a TSD p r o j e c t .

5. I d e n t i f y  and c o r r e l a t e  th e  f o l lo w in g  subsystem s 
t h a t  must be developed f o r  a  TSD p r o j e c t :

-  Computer Subsystem
-  P e rso n n e l  Subsystem
-  T e s t in g  and C o n v ers ion  Subsystem

6 . D e sc r ib e  th e  pu rpose  and a p p l i c a t i o n  o f  p r o j e c t  
management to  th e  TSD p r o c e s s .

I I I .  C on ten t and Scope o f  th e  C o u rse :

A. D e f i n i t i o n s
1 . B u s in e s s  system s v s .  i n f o r m a t io n  system s
2. T ech n iq u es :  Systems a n a l y s i s ,  system s d e s ig n ,  

program m ing, s t r u c t u r e d  t h e o r i e s ,  d a ta  b a s e ,  
top-dow n, e t c .

3. D ata  v s .  I n fo rm a t io n
4 . P r o j e c t  r e l a t e d  te rm s :  f u n c t i o n a l  r o l e s ,

work p l a n s ,  l i f e  c y c l e ,  e t c .

B. R e l a t i o n s h ip  o f  in f o r m a t io n  sys tem s to  b u s in e s s  
g o a ls
1 .  Role  o f  in fo rm a t io n  sys tem s
2. B e n e f i t s
3. H azards

C. The L i f e  Cycle
1 . Overview o f  Phases

-  G e n e ra l  a r c h i t e c t u r e
-  I t e r a t i v e  n a tu r e

2 . Phase I -  P ro p o s a l
3. Phase I I -  F e a s i b i l i t y
4. Phase I I I -  D e f i n i t i o n
3. Phase IV -  P r e l im in a r y  D esign
6 . Phase V -  D e ta i l  D esign
7 . Phase VI -  Im p le m e n ta t io n
8 . Phase VII -  C onvers ion
9. Phase V III -  Perfo rm ance  Review

with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-73-

►

IV.

V.

VI.

D. The P r o j e c t  Management o f  TSD
1. The W orkplan
2. The C ost E s t im a te s
3. The R eso u rce  E s t im a te s

-  P e r s o n n e l
-  Hardware Support
-  S o f tw are  Support

E. P r o j e c t  Team
1. F u n c t io n a l  R oles
2. Complexion o f  team by phase

F. Tools and Technio_ues
1. A n a ly s is
2. D esign
3. Programming
4 . P r o j e c t  Management
5. Human F a c to r s  e n g in e e r in g

G. Summary and Exam

I n s t r u c t i o n a l  S t r a t e g y :

The th e o ry  and c o n c e p ts  w i l l  he p r e s e n te d  i n  l e c t u r e  
mode supp lem ented  by re a d in g  a s s ig n m e n ts .  E x e rc is e s  
and d i s c u s s i o n  w i l l  be employed to  r e i n f o r c e  the 
o b j e c t i v e s .

I n s t r u c t i o n a l  M a te r i a l s  to  be u sed  i n  th e  C ourse :

B as ic  T ex ts :

A. Managing th e  Systems Development P ro c e s s  by B ig g s ,  
B i r k s ,  A tk in s ,  ( P r e n t i c e  H a l l ;

B. I n fo rm a t io n  Systems by Burch and S t r a t e r ,  (H am ilton)

C. B u s in e ss  System s by W illoughby and Seym (A sso c ia -  
f o r  System Management)

B asic  R equ irem en ts  f o r  S u c c e s s fu l  C om pletion  o f  th e  
C ou rse :

A. A tten d  c l a s s  and d i s c u s s  m a t e r i a l
B. P ass  f i n a l  ex am in a tio n
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Gordon B. D avis, Management I n f o r m a t io n  System s: Concep­
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CREDIT 3 S em es te r  Hours

PREREQUISITE C o lle g e  Adm ission

MAJOR E l e c t i v e

MINOR: E l e c t i v e

GENERAL STUDIES Yes

TERN S p r in g  and F a l l

COURSE DESCRIPTION:

A su rv ey  o f  c o n c e p ts  d e a l in g  w i th  t e c h n o l o g i c a l - s o c i e t a l  
i n t e r a c t i o n .  T op ics  in c lu d e  t e c h n iq u e s  i n  d e c i s i o n  making 
such  a s  game th e o r y  and l i n e a r  program m ing, m odeling  f o r  
p o p u la t io n  and p o l l u t i o n  p ro b lem s , th e  co n cep t o f  sys tem s 
w i th  a p p l i c a t i o n s  to  b i o l o g i c a l ,  s o c i a l  sy s te m s , dynamics 
w i th  a p p l i c a t i o n s  to  speech , com m unication , p r o s t h e t i c s ,  
and s i m u la t io n  te c h n iq u e s  u s in g  t h e  ana log  and d i g i t a l  
com puter.

I .  Aims and O b j e c t iv e s :

The p u rp o se  o f  th e  c o u rs e ,  Man Made W orld, i s  to :

1 .  • I n t r o d u c e  th e  s tu d e n t  to  th o s e  t e c h n o lo g i c a l  con­
c e p t s  which a re  a p p l i c a b l e  to  p rob lem s h a v in g  a 
s o c i a l  and economic a s  w e l l  a s  a  t e c h n i c a l  a s p e c t .

H elp  th e  s tu d e n t  g a in  i n s i g h t  i n t o  th e  p r o c e s s e s  
o f  i n t e r a c t i o n  o f  te c h n o lo g y  and s o c i e t y  from a 
p r a c t i c a l  r a t h e r  th a n  a  p u re  s c ie n c e  p o i n t  o f  v iew .

2 . I n t r o d u c e  th e  s tu d e n t  to  c o n ce p ts  u n d e r ly in g  
sys tem s which r e l a t e  d i r e c t l y  to  th e  l i f e  o f  e v e ry  
i n d i v i d u a l  i n  o u r  s o c i e t y ,  e . g .  p o l l u t i o n  c o n t r o l ,  
r e s o u r c e  management, e t c .

Help th e  s tu d e n t  g a in  i n s i g h t  i n t o  a p p ro a c h e s  to  
t h e  s o l u t i o n  o f  prob lem s so t h a t  he can p a r t i c i p a t e  
i n  a  more i n t e l l i g e n t  manner i n  th e  p r o c e s s e s  o f  
d e c i s i o n  making n e c e s s a r y  i n  to d a y ’ s t e c h n o lo g i c a l  
s o c i e t y .
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3. Encourage th e  developm ent o f  r a t i o n a l  a t t i t u d e s  
tow ard  t e c h n o lo g ic a l  change and avoid  th e  ex trem es 
o f  undue f e a r  o r  e x c e s s iv e  optim ism .

4 . F a m i l i a r i z e  t e a c h e r s  w i th  a  co u rse  b e in g  w id e ly  
su g g e s te d ,  as  a  co u rse  f o r  h ig h  sch o o l s t u d e n t s  to  
i l l u s t r a t e  th e  c u l t u r a l  s i g n i f i c a n c e  o f  s c ie n c e  
and te c h n o lo g y .

5 . To show how sc ie n c e  and m athem atics  i s  r e l a t e d  
th ro u g h  tech n o lo g y  to  s o c i a l  c o n d i t io n s  and how 
to  app ly  th e  a n a l y t i c a l  methods o f  s c ie n c e  in  
m u l t i d i s c i p l i n a r y  ap p ro a ch e s  t o  s tu d y in g  and 
s o lv in g  s o c i e t a l  p ro b lem s.

I I .  S p e c i f i c  Course O b .je c t iv e s :

The c o n te n t  o f  th e  cou rse  i n c l u d e s  th e  f o l lo w in g  t o p i c s :

1 . G e n e ra l  c o n s id e r a t io n s  d e a l in g  w ith  th e  i n t e r a c t i o n  
o f  man and machine in c lu d in g  th e  problem  o f  m atch­
in g  tech n o lo g y  to  man.

2. The c o n ce p ts  and p r o c e s s e s  in v o lv e d  i n  d e c i s io n  
making such as c r i t e r i a  s e l e c t i o n ,  a lg o r i th m s  f o r  
s o l u t i o n s ,  and dynamic programming.

3. The co n ce p t  o f  o p t im iz a t io n  by th e  methods o f  game 
th e o r y  and l i n e a r  programming.

4 . The te c h n iq u e s  o f  m odeling  i l l u s t r a t e d  by examples 
d e a l in g  w ith  t r a f f i c  f lo w , p o p u la t io n ,  and r e s o u rc e  
management.

5 . The co n cep t  o f  system s in c l u d i n g  i n p u t - o u t p u t  i d e a s ,  
su b sy s tem s , and m odeling  o f  system s u s in g  th e  
an a lo g  and d i g i t a l  com p u te rs .

6 . Communication system s i n c l u d i n g  cod ing  c o n c e p ts ,  
p h y s i c a l  c h a r a c t e r i s t i c s  o f  sounds and problem s 
a s s o c i a t e d  w ith  t r a n s m i s s io n .

7 . The con cep t o f  fe e d  back  i n  a u to m a tic  c o n t r o l  and 
b i o l o g i c a l  sys tem s.

8 . The co n cep t o f s t a b i l i t y  i n  f e e d  back  system s 
such  a s  t r a f f i c  f lo w , th e  ep idem ic m odel, and 
p h y s i c a l  sy s tem s.

9 . The c o n ce p ts  o f  man as  c o n t r o l l e r ,  l i m i t e d  by 
e n v iro n m e n ta l  n e ed s ,  h i s  s e n s e s ,  and p r o s t h e t i c s .
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10. The c o n c e p ts  u n d e r ly in g  th e  d e s ig n  and o p e r a t io n  
o f  g e n e r a l  p u rp o se  d i g i t a l  com puters .

I I I .  Methods o f  E v a l u a t i o n ;

1. The Man Made World fe e d  hack  in s t r u m e n t s
2. P a r t i c i p a t i o n  i n  c l a s s  a c t i v i t i e s  and p r o j e c t s
3. C om pletion  o f  a s s ig n e d  problem s and p r o j e c t s

IV. Course C o n ten t  and S co pe :

1. M atching T echnology to  S o c ie ty
a . R e a c t io n  tim e
b . M u l t ip h a s ic  h e a l t h  t e s t i n g

2. D e c is io n  Making

a . Types o f  d e c i s io n s
b .  A lg o r i th m s
c .  C r i t e r i a
d . O p t im iz a t io n  w i th  few a l t e r n a t i v e s
e .  Dynamic programming

3. O p t im iz a t io n

a . Queueing
b . Games
c . L in e a r  programming

4 . M odeling

a . Graphs
b .  Models f o r  r e s o u r c e  management
c . P o p u la t io n s  models
d. E x p o n e n t ia l  growth

5. Systems

a . D e f i n i t i o n
b . Subsystem s
c . S im u la t io n  on analog  and d i g i t a l  com puters

6 . Communication System s

a .  Language
b . S in u s o id a l s
c .  S p ec tro g ram s

7 . Feedback System s

a .  Goal se e k in g
b . D is tu rb a n c e  c o n t r o l
c .  I n s t a b i l i t y
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i

V.

VI.

►
V II .

I-

V I I I .

8 . S t a b i l i t y

a . Epidem ic model
b. I n s t a b i l i t y  i n  p h y s i c a l  sys tem s

9. Man and M achines

a. Man as  c o n t r o l l e r
b . E n v iro n m en ta l  n eeds
c .  S enses
d. P r o s t h e t i c s

T e x t :

Man Made World: S t a f f  o f  E .C .C .P . ;  McGraw-Hill, 1971.

P ro c e d u re s  and M ethodology:

The m ethodology to  be u sed  to  c o v e r  th e  c o n te n t  o f  th e  
course  i n c l u d e s  l e c t u r e s  d e a l in g  w i th  th e  c o n c e p ts ,  
t e x t  r e a d i n g s ,  q u e s t io n s  f o r  c l a s s  d i s c u s s io n  and i n d i  
v id u a l  s tu d y ,  p rob lem s f o r  b o th  group and i n d i v i d u a l  
s o l u t i o n ,  and l a b o r a t o r y  e x p e r im e n ts  and p r o j e c t s .

T ex t and M a t e r i a l s :

The t e x t  to  be u se d  f o r  th e  c o u rse  i s  The Man Made World 
developed  by th e  s t a f f  o f  th e  E n g in e e r in g  C oncepts 
C urricu lum  P r o j e c t  and p u b l i s h e d  by McGraw-Hill Book C o .-  
P r i c e :  $ 15 .00

S p e c ia l  equ ipm ent needed  f o r  th e  c o u rs e  i n c lu d e s  th e  
ana log  and d i g i t a l  com puter , l o g i c  c i r c u i t  b o a rd s ,  
sound m e te r s ,  and th e  c a r d i a c  com puter.

S tu d e n t s :

S ince  th e  c o u rs e  does n o t  c a r r y  a p r e r e q u i s i t e ,  t h e  
approach  to  th e  t o p i c s  i n  th e  c o u rse  i s  n o t  h ig h ly  
m a th e m a tic a l  and t h e o r e t i c a l ,  and sh o u ld  t h e r e f o r e  be 
a v a i l a b l e  to  a l l  s t u d e n t s  o f  t h e  c o l l e g e .  However,^ 
s in c e  th e  main t h r u s t  o f  th e  c o u rse  d e a l s  w i th  t h e  im pact 
o f  s c ie n c e  and te c h n o lo g y  on s o c i e t y ,  th e  co u rse  sh o u ld  
s a t i s f y  th e  g e n e r a l  s t u d i e s  r e q u i re m e n t  i n  th e  n a t u r a l  
s c ie n c e  a r e a .  M oreover, s in c e  th e  co u rse  i n c l u d e s  many 
o f  th e  c o n c e p ts  and m ethods which came ou t o f  com puter 
te c h n o lo g y ,  i t  i s  su g g e s te d  t h a t  t h e  co u rse  be l i s t e d  
u n d e r  th e  i n t e r d i s c i p l i n a r y  a r e a  o f  Computer S t u d i e s ,  
and t h e r e f o r e  be c o u n ted  a s  p a r t  o f  th e  24 c r e d i t  r e ­
qu irem en t o f  s t u d e n t s  c o n c e n t r a t i n g  i n  t h i s  a r e a .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-79-

A nother  p o s s i b i l i t y  i s  to  l i s t ' i t  i n  th e  a r e a  o f  Urban 
S t u d i e s .  The m ethodology o f  th e  co u rse  i s  th e  method­
o lo g y  o f  s c ie n c e  and te c h n o lo g y ,  b u t  th e  fo cu s  i s  on 
man and h i s  r e l a t i o n s h i p  to  a t e c h n o l o g i c a l l y  based  

s o c i e t y  w ith  i t s  p i t f a l l s  and p ro m is e s .

S in c e  th e  problem s a s s o c i a t e d  w i th  t e c h n o lo g ic a l  
s o c i e t a l  i n t e r a c t i o n  b e a r  down most h e a v i ly  on p eop le  
l i v i n g  i n  th e  c e n te r s  o f  o u r  u rb an  a r e a s ,  f a m i l i a r i t y  
w i th  r a t i o n a l  a p p ro ach es  to  th e  s o l u t i o n  o f  th e s e  
p rob lem s would be p a r t i c u l a r l y  a p p r o p r i a t e  f o r  s tu d e n ts  
s tu d y in g  a t  a  c o l l e g e  which h as  a  s ta k e  i n  t h e i r  
s o l u t i o n .

IX. E v a l u a t i o n :

The perfo rm ance  o f  th e  s t u d e n t s  i n  th e  c o u rse  i s  to  be 
made by use  o f  th e  Man Made World Feedback I n s t r u m e n t s ,  
by s tu d e n t  p a r t i c i p a t i o n  i n  c l a s s  a c t i v i t i e s  and p r o j e c t s ,  
and by co m p le tio n  o f  a s s ig n e d  prob lem s and p r o j e c t s .

E v a lu a t io n  o f  th e  d e g re e  to  which th e  c o u rse  m eets th e  
o b j e c t i v e s  o f  th e  g e n e r a l  s t u d i e s  program  i s  to  be 
accom plished  by s tu d e n t  s e l f - e v a l u a t i o n s  which a re  
p a r t  o f  th e  Man Made World Feedback I n s t r u m e n t s .  A summary
o f  t h e  AAAS G u id l in e s  and S ta n d a rd s  f o r  th e  E d u ca tio n  o f  
Secondary  School T ea ch e rs  i s  a t t a c h e d  w ith  th o se  g u id e ­
l i n e s  checked which Man Made World i s  d e s ig n ed  to  m eet.
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SUBJECT: Course Guide

COURSE NUMBER: CS 201

COURSE NAME: Assembly Language

DATE OF APPROVAL:

CREDIT: 3 S em este r  Hours

MINOR:

PREREQUISITES:

MAJOR

GENERAL STUDIES:

TERM:

Computer S c ien c e  I

F a l l  and S p r in g  Sem ester

R equ ired

R equ ired

No

COURSE DESCRIPTION:

Computer s t r u c t u r e ,  machine la n g u a g e ,  i n s t r u c t i o n  e x e c u t io n ,  
a d d re s s in g  t e c h n iq u e s ,  and d i g i t a l  r e p r e s e n t a t i o n  o f  d a t a .  
Symbolic coding and assem bly sy s te m s , macro d e f i n i t i o n  and 
g e n e r a t io n ,  and program  se g m en ta t io n  and l in k a g e .  Computer 
p r o j e c t s  to  i l l u s t r a t e  machine s t r u c t u r e  and programming 
t e c h n iq u e s .

I .  O b je c t iv e s :

T h is  c o u rs e ,  t o g e t h e r  w i th  Computer S c ien c e  I  and I I ,  
p ro v id e s  th e  b a s i c  c o n ce p ts  needed  f o r  f u r t h e r  work i n  
computer s c i e n c e .  T he,em phasis  i s  on th e  b a s ic  s t r u c t u r e  
o f  th e  machine from  a f u n c t i o n a l  and programming p o i n t  
o f  view and i t  i s  in te n d e d  to  p ro v id e  th e  s tu d e n t  w i th  
and u n d e r s ta n d in g  o f  th e  i n t e r n a l  b e h a v io r  o f  com pu ters .
A m ajor o b j e c t i v e  i s  to  p ro v id e  th e  s tu d e n t  w ith  some 
f a c i l i t y  i n  assem bly  lan g u ag e  programming.

I I .  C onten t and Scope o f  th e  C o u rse :

A. Computer S o ftw are  System Space

1. System space  p a ra m e te rs
2. Computer system  space
3. The assem bly  lan g u ag e  env ironm en t

B. Number System s

1 . The b in a r y  number system  and a r i t h m e t i c

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission



www.manaraa.com

- 8 1 -

2. The hex ad ec im a l number sys tem  and a r i t h m e t i c
3. B in a ry  and hexadec im al c o n v e rs io n s
4. Complement n o t a t i o n

C. System A r c h i t e c t u r e

1. Computer s to r a g e
2. System  main memory
3. In dependence  o f  a d d re s s  and c o n te n t
4. D a ta  and a r i t h m e t i c  c o n ce p ts
5. C o n t ro l  c o n ce p ts
6 . Base r e g i s t e r  a d d re s s in g
7 . C o n d i t io n  code concep t
8 . Program  i n t e r r u p t i o n  co n cep t

D. R e g i s t e r  A ddress  L ogic  and I n t e g e r  A r i th m e t ic

1. R e g i s t e r  a d d re s s  l o g i c
2. I n t e g e r - a r i t h m e t i c

E. Concepts o f  B ranch ing  and In d e x in g

1. The I n s t r u c t i o n  A ddress C o un te r
2. B ra n ch in g  and l i n k i n g  o p e r a t io n s
3. B ra n ch in g  and c o u n tin g  o p e r a t i o n s
4. B ra n ch in g  on c o n d i t io n  o p e r a t io n s
5. B ra n ch in g  and in d e x in g  o p e r a t io n s

P . C h a ra c te r  O p e ra t io n s

1 . S ta n d a rd  c h a r a c t e r  codes
2. Packed  dec im a l r e p r e s e n t a t i o n
3. C h a r a c te r  o r i e n t e d  o p e r a t io n s
4. C o n v e rs io n  i n s t r u c t i o n s

G. L o g ic a l  O p e ra t io n s

H. Packed Decimal O p e ra t io n s

I .  F l o a t i n g - P o i n t  A r i th m e t ic  O p e ra t io n s

1 . F l o a t i n g  p o i n t  d a ta  r e p r e s e n t a t i o n
2. F l o a t i n g  p o i n t  o p e r a t io n s
3. E x tended  p r e c i s i o n  and ro u n d in g

J .  S t a t u s  S w itc h in g  and th e  Program S ta tu s  Word

1. Machine s t a t e  and PSW
2. The i n t e r r u p t  system
3. I n s t r u c t i o n s  f o r  s t a t u s  s w i tc h in g
4. Concept o f  macro programming
5. Macros f o r  program  t e r m in a t io n ,  l in k a g e ,  i n t e r r u p t  

c o n t r o l  t im e r  o p e r a t i o n s ,  co re  management

with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-82-

K. C oncepts o f  I n p u t  and O utput

1 . I n p u t /O u tp u t  d e v ic e s ,  c o n t r o l  u n i t s ,  and c h an n e ls

1 . Queued S e q u e n t ia l - A c c e s s  Method

M. B a s ic  D ire c t -A c c e s s  Method

N. U ser D efined  Macros

1 . Mhcro d e f i n i t i o n  components
2. C o n d i t io n e d -a sse m b ly  co n cep ts

I I I .  P ro c e d u re s .  T echn iques  and M ethods:

1 . l e c t u r e s  c o v e r in g  th e o r y  and a re a s  o f  a p p l i c a t i o n
2 . V e r i f i c a t i o n  o f  Assembly lan g u ag e  program s u s i n g  

f a c i l i t i e s  o f  C e n te r  f o r  Computing S e rv ic e s
3 . Assignm ent o f  p rob lem s

IV. I n s t r u c t i o n a l  M a t e r i a l s :

1. T e x t ,  IBM 360/370 Computing System ( b a tc h  and t e r m in a l )

V. B a s ic  R equ irem en ts  f o r  S u c c e s s f u l  Com pletion o f  C o u rse :

1 .  S a t i s f a c t o r y  ru n  o f  3 to  12 program s u s in g  th e  com puter
2. F i n a l  e x am in a tio n
3 . C la s s  p a r t i c i p a t i o n

V I. B a s ic  T ex t  f o r  th e  C ourse :

I n t r o d u c t i o n  to  Machine and Assembly la n g u a g e ;  Sys_tems 
hfSO/^VO, by Prank  1 . V ic k e r s  ( H o l t .  R in e h a r t  and W ins ton , 
I n c . ) 1971 P r i c e -  $10 .00

V I I . B ib l io g ra p h y

• 1 . W. B a rro n ,  A ssem blers  and l o a d e r s , (2nd ed . ) ,  E l s e v i e r ,
1972.

H a r r in g to n  C. B r e a s l e y ,  J r . ,  I n t r o d u c t i o n  to  A ssem bler 
lan g u a g e  Programming f o r  th e  IBM 3 60 /37 0 . M acm illan . 1974.

► B a rb a ra  J .  B u r ia n ,  A S i m p l i f i e d  Approach to  S /37 0  Assembly I
la n g u a g e  Programming, PH, 1977. I

M. C a m p b e ll -K e l ly , An I n t r o d u c t i o n  to  M acros. E l s e v i e r .  1973. \................................................................................j

Thomas J .  Cashman, Gary B. S h e l ly ,  I n t r o d u c t i o n  t o  Computer I 
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SUBJECT Course Guide

COURSE NUMBER CS 202

COURSE NAME Data S t r u c t u r e s

DATE OF APPROVAL

CREDIT 3 S em este r  Hours

PREREQUISITES Computer S c ien c e  I ,  I I

TERM F a l l

GENERAL STUDIES

MAJOR

MINOR

R equ ired

R equ ired

No

COURSE DESCRIPTION;

T his  c o u rse  c o n s i s t s  o f  a  su rv ey  o f  t o p i c s  i n  g ra p h  th e o r y ,  
in c lu d in g  d i r e c t e d  and p l a n a r  g ra p h s ,  t r e e s ,  p r o p e r t i e s  o f  
g raphs such  a s  c o n n e c te d n e s s ,  c o m p le te n e s s ,  iso m o rp h ism s , 
e t c . ,  a d jc e n c y  and p a th  m a t r ic e s  f o r  r e p r e s e n t i n g  g ra p h s .  
A lgo rith m s f o r  t r a v e r s i n g  t r e e s ,  th e  s h o r t e s t  p a th  problem , 
g e n e r a t in g  l i n k e d  s t r u c t u r e ,  s o r t i n g ,  e t c .  T o p ic s  i n  th e  
a lg e b r a  o f  s t r i n g s  and s t r i n g  m a n ip u la t io n .  A p p l i c a t i o n s  
o f  th e  above c o n ce p ts  i n  h a n d l in g  l i n e a r  l i s t s ,  a r r a y s ,
s to r a g e  d a ta  s t r u c t u r e s ,  e t c .  u s in g  th e  P L /I  programming
system .

I .  Aims and O b j e c t i v e s :

1. To i n t r o d u c e  th e  s tu d e n t  to  th e  e le m e n ts  o f  graph
th e o r y  from b o th  a  m a th em a tica l  and an a p p l i c a t i o n s
p o i n t  o f  v iew .

2. To i n t r o d u c e  m ethodology f o r  r e p r e s e n t i n g  r e l a t i o n s  
w ith  a p p l i c a t i o n s  to  r e l a t i o n s  which h o ld  among d a ta  
i t e m s .

3. To i n t r o d u c e  c o n c e p ts  in v o lv e d  i n  r e p r e s e n t i n g  and 
c h a r a c t e r i z i n g  non -n um eric  d a ta  such a s . b i t  s t r i n g s ,  
c h a r a c t e r  s t r i n g s ,  e t c .

4 . To p ro v id e  programming e x p e r ie n c e  i n  v e r i f y i n g  a lg o r ­
i th m s f o r  s o lv in g  p rob lem s which depend on o p e r a t io n s  
on d a ta  s t r u c t u r e s .
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5. To help the student develop a mathematical in tu it io n  
fo r  the structure of r e la tio n s  in  d iscrete  f in i t e  
s e ts  o f data elements.

6. To provide experience with the P l/I  programming 
system and i t s  c a p a b ilit ie s  for handling various 
data types and data stru ctu res.

7. To introduce algorithm ic a n a ly sis  and design c r ite r ia  
fo r  data manipulation in  a database environment.

I I .  C o n ten t  and Scope o f  th e  C o u rse :

A. F u n c t io n s  and R e la t io n s  10%

1. The o rd e re d  p a i r  and r e l a t e d  c o n cep ts
2 . R e la t i o n s
3. E q u iv a le n c e  r e l a t i o n s
4 . E q u iv a le n c e  c l a s s e s  and p a r t i t i o n s

B. Graph Theory

1 .  B a s ic  d e f i n i t i o n s  i n  th e  th e o ry  o f  d ig ra p h s  20%
2. D ig rap h s ,  m a t r ic e s  and r e l a t i o n s
3. C onnectedness
4 .  L in e a r  fo rm u la s  o f  d ig r a p h s
5 . Isom orphism  o f  d ig ra p h s
6 . P l a n a r  g rap h s

C. S t r i n g s  10%

1 . A lg e b ra ic  s t r u c t u r e s
2 . A lg e b ra  o f  s t r i n g s
3 . Marker a lg o r i th m s

D. T re e s  10%

1 . T re e s  a s  gram m atic m ark e rs
2 .  R e p r e s e n ta t io n  o f  p r e f i x  fo rm u las
3 . S o r t  tre-es  and d i c t i o n a r i e s
4 .  D e c is io n  t r e e s  and d e c i s i o n  t a b l e s

E. P a th s  and C yc les  i n  D ig raphs  10%

1 . S h o r t e s t  p a th  problem
2 . C ycles
3. C r i t i c a l  P a th  s c h e d u l in g

F. A rra y s  10%

1 . S to ra g e  media and t h e i r  p r o p e r t i e s
2 . S to ra g e  o f  a r r a y s
3. Sparce  m a t r ic e s
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G. Pushdown s t o r e s ,  L i s t s  and L i s t  S t r u c tu r e s  10%

1. Pushdown s t o r e s
2. P r e f i x ,  p o s t f i x ,  and i n f i x  fo rm u la s
3. L i s t s  and l i s t  s t r u c t u r e s
4. T hreaded  and symmetric l i s t s
5. P L /1 - ty p e  d a ta  s t r u c t u r e s

H. O rg a n iz a t io n  o f  P i l e s  10%

1. R ecords  and f i l e s
2. In d ex e d  f i l e s
3. S c a t t e r  s to r a g e  te c h n iq u e s
4 . S o r t i n g

I I I .  P ro c e d u re s ,  T echniques and M ethods:

1. L e c tu r e s  c o v e r in g  th e o ry  and a r e a s  o f  a p p l i c a t io n
2. V e r i f i c a t i o n  o f  PL/1 program s u s i n g  f a c i l i t i e s  o f  

th e  C e n te r  f o r  Computing S e r v ic e s
3. Assignm ent o f  problem s

IV. I n s t r u c t i o n a l  M a t e r i a l s :

T ex t,  IBM 360 Computing System ( b a tc h  and te r m in a l )

V. B asic  R e q u ire m e n ts :

1. S a t i s f a c t o r y  run  o f  program s on th e  computer
2. C la s s  p a r t i c i p a t i o n
3. P in a l  e x am in a t io n
4. Above re q u i r e m e n ts  made known d u r in g  f i r s t  l e c t u r e

V I. B asic  T e x t :

A.T. B e r z t i s s ,  D ata  S t r u c t u r e s : Theory and P r a c t i c e .
2nd e d i t i o n ,  (Academic P r e s s )  1 9 7 5 .

V II .  B ib l io g ra p h y

A.T. B e r z t i s s ,  D ata  S t r u c t u r e s : Theory and P r a c t i c e . i
(2nd ed. ) ,  Academic, 1975.

P e t e r  C. B r i l l i n g e r ,  Doron J .  Cohen, I n t r o d u c t io n  to  Data j
S t r u c t u r e s  and Non-numeric C o m p u ta tio n , PH, 1972. j

5
Mark E ls o n ,  D ata  S t r u c t u r e s , SRA-, 1975. j

I
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SUBJECT Course Guide

COURSE NUMBER: CS 203

COURSE NAME D is c r e te  S t r u c t u r e s

DATE OP APPROVAL

CREDIT 3 Sem ester Hours

PREREQUISITES C a lc u lu s  I ,  I I

MAJOR E le c t iv e

GENERAL STUDIES

MINOR R equired

No

TERM S pring

COURSE DESPRIPTION:

The co u rse  i n t r o d u c e s  "basic t h e o r e t i c a l  t o o l s  f o r  d e s c r ib in g  
a lg o r i th m ic  p r o c e s s e s .  T op ics  i n c lu d e :  p r o p o s i t i o n a l  l o g i c ,
s e t  th e o r y ,  g ro u p s ,  r i n g s ,  f i e l d s ,  g ra p h s ,  i n d u c t i o n s ,  
s e q u e n t i a l  m ach in es ,  e r r o r  d e t e c t i n g  co des , i n t r o d u c t i o n  
to  c o m p u t a b i l i t i e s .

I .  O b j e c t iv e s :

G en era l  Aims

1 . To a c q u a in t  th e  s tu d e n t  w ith  th e  a x io m a tic  approach  
to  m a th e m a tic a l  t h e o r y .

2 . To a c q u a in t  th e  s tud .en t w ith  methods o f  p r o o f  u sed  to  
deve lop e  a l g e b r a i c  th e o r y .

3. To p ro v id e  th e  s tu d e n t  w i th  e x p e r ie n c e  o f  d e v e lo p in g  
th e  th e o ry  o f  a lg e b r a i c  s t r u c t u r e s  i n  th e  a b s t r a c t  
and to  show th e  r e l a t i o n s h i p  betw een th e  th e o ry  and 
p a r t i c u l a r  m odels .

S p e c i f i c  O b je c t iv e s

1 . To h e lp  th e  s tu d e n t  u n d e rs ta n d  im p o r ta n t  m ethods, 
c o n s t r u c t i o n s ,  p r o o f s ,  and id e a s  u sed  i n  d e v e lo p in g  
th e  p r o p e r t i e s  o f  d i s c r e t e  s t r u c t u r e s .

2 . To h e lp  th e  s tu d e n t  u n d e rs ta n d  th e  u n i f y in g  i d e a  o f  
f a c t o r i z a t i o n  and d ecom p osition  i n  t h e  i n v e s t i g a t i o n  
o f  a l g e b r a i c  sy s te m s .

3 . To d eve lop e  th e  t h e o r e t i c a l  t o o l s  u s e f u l  f o r  d e s ­
c r i b i n g  a lg o r i th m ic  a p p l i c a t i o n s .
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ii. Course Content and Scope:
1. Basic Porms and Operations

a. Basic se t  operations, s e t  algebra
b. Computer representation o f se ts
c. R elations, mappings
d. Equivalence re la tio n s and c la sse s
e . The la t t i c e  of subsets

Directed Graphs

a. Basic d e fin itio n s
b. Matrix representations
c. Special c la sses  of graphs
d. Minimal cost flow s, sh ortest path problems, c r i t ic a l

paths
e . Graphs of m ultiprocessing systems
f . Information networks

3 . T rees

a .  B as ic  d e f i n i t i o n s
b .  P r e f i x  r e p r e s e n t a t i o n  and t r e e  forms
c .  S e a rc h in g ,  s u b r o u t in e s ,  and theorem  p ro v in g

4 .  Groups

a .  B as ic  d e f i n i t i o n s
b .  B a s ic  theorem s
c . Groups o f  graphs
d. P e rm u ta t io n  groups

5 . P a r t i a l  O rd e rs  and L a t t i c e s

a .  B as ic  d e f i n i t i o n s
b . P a r t i a l  o rd e r s
c . L a t t i c e s ,  atom ic l a t t i c e s

6 . The P r o p o s i t i o n a l  C a lc u lu s

a .  B as ic  d e f i n i t i o n s
b . W ell-form ed fo rm u la s
c . Minimal s e t s  o f  o p e r a t o r s
d. P o l i s h  n o t a t i o n

7 .  C om bina to r ic s

a .  P e rm u ta t io n s  and c o m b in a t io n s  o f  o b j e c t s
b .  E num erato rs  f o r  p e rm u ta t io n s  and com bin a tions
c . Cycle c l a s s e s
d. P a r t i t i o n s  and c o m p o s it io n s
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8 . F i n i t e  F ie ld s

a .  B a s ic  d e f i n i t i o n s
b .  R e p re s e n ta t io n  and s t r u c t u r e _
c .  Minimal p o ly n o m ia ls ,  i r r e d u c i b l e  p o ly n o m ia ls
d . E r r o r  c o r r e c t i n g  codes
e .  S e q u e n t i a l  m achines

I I I .  P ro c e d u re s .  T echn iques , and M ethods?

1 .  L e c tu r e s  c o v e r in g  th e  t h e o r y  and a r e a s  o f  a p p l i c a t i o n
2 . F a c i l i t i e s  o f  th e  C e n te r  f o r  Computing S e r v ic e s
3. Assignm ent o f  problem s

IV. I n s t r u c t i o n a l  M a t e r i a l s ;

1 .  T extbook
2. B a tch  and i n t e r a c t i v e  com puting sy s tem s

V. B a s ic  R e q u ire m e n ts :

1 . C la s s  p a r t i c i p a t i o n
2. Completed a ss ig n m en ts
3. Programming a ss ig n m en ts
4 . F i n a l  E xam ina tion
5. Above r e q u ire m e n ts  made known d u r in g  f i r s t  week o f  co u rse

VI. B a s ic  T e x t :

R. R. K orfhage , D i s c r e te  C om pu ta tio na l  S t r u c t u r e s ,  
(Academic P r e s s )  1974. P r i c e  $15.00

V I I .  B ib l io g ra p h y

N icos C h r i s t o f i d e s ,  Graph Theory-An A lg o r i th m ic  A pproach . 
Academic, 1975.

N a rs ig h  Deo, Graph Theory w i th  A p p l i c a t i o n s  to  E n g in e e r ­
in g  and Computer S c ie n c e . PH, 1974.

A r th u r  G i l l ,  App l i e d  A lg e b ra  f o r  th e  Computer S c i e n c e s . 
PH, 1976.

F rank  H a ra ry ,  Graph T h eo ry . AW, 1969.

R o b e r t  K orfhage , D i s c r e t e  C om puta tiona l S t r u c t u r e s . 
Academic, 1974.
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SUBJECT: Course Guide

COURSE NUMBER: CS 204

COURSE NAME:

DATE OP APPROVAL: 

CREDIT:

Systems A nalysis and Design

PREREQUISITE: Total Systems Development Concepts

AUDIENCE: Computer Science Majors 
(Business Majors)

TERM: P all

MAJOR: E lective

MINOR: E lective

GENERAL STUDIES: No

I .  COURSE DESCRIPTION:

Systems A n a ly s i s  and Design (SAD) i s  d e s ig n e d  to  a llow  th e  
’ s tu d e n t  to  p r a c t i c e  th e  co ncep ts  p r e s e n te d  i n  T o ta l  Systems

Development C o n c ep ts . I t  i s  c e n te r e d  a round  th e  th eo ry  and 
model c a l l e d  " d a t a  f low  d ia g ra m s '.  D a ta  f lo w  diagram s were 
developed "by C h r is  Bane and T r is h  S a rso n  and a re  used  to  
an a ly ze  and d e f in e  th e  l o g i c a l  model o f  a b u s in e s s  in f o r m a t io n  
system .

I I .  G en era l  Aim:

The s tu d e n t  w i l l  be a b le  to  b u i ld  a  l o g i c a l  model o f  a 
b u s in e s s  in f o r m a t io n  system . T h is  model p r o v id e s  th e  l o g i c a l ,  
o r  n o n - p h y s i c a l ,  d e s c r i p t i o n s  o f  th e  s y s te m 's  f u n c t io n s ,  
d a ta  e le m e n ts  and o b j e c t i v e s .

I l l . I n s t r u c t i o n a l  S t r a t e g y ;

The th e o ry  and d e f i n i t i o n s  w i l l  be p r e s e n t e d  th rough  l e c t u r e  
and d i s c u s s i o n .  E x e r c i s e s  w i l l  be employed to  r e i n f o r c e  
each o b j e c t i v e .  The m a t e r i a l  w i l l  be made co h es iv e  w i th  one 
r e a l - l i f e ,  com prehensive  case  s tu d y .

IV. B as ic  R eq u irem en ts  f o r  S u c c e s s fu l  C om p le tion :

1 . S a t i s f a c t o r y  co m ple tion  o f  Case S tudy

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-96-

2. C la s s  p a r t i c i p a t i o n
3. F in a l  e x am in a tio n

V. B asic  T e x t :

S t r u c tu r e d  System s A n a ly s is :  Tools and T ech n iqu es  by
C h ris  Gane and T r is h  S a rso n ,  (Improved System Techno­
l o g i e s ,  I n c . ;  8 8 8  S even th  Avenue, New York C i ty  10010; 
1977)

VI. O b . je c t iv e s :

Given a  d e s c r i p t i o n  o f  a  t y p i c a l  b u s in e s s  en v iro n m en t,
th e  s tu d e n t  w i l l :

A) A nalyze th e  prob lem s a n d /o r  o p p o r t u n i t i e s  t h a t  e x i s t  
i n  th e  f lo w  and u se  o f  in fo rm a t io n  i n  t h a t  b u s in e s s .

B) D eterm ine th e  o v e r a l l  n e e d s /g o a ls  o f  th e  b u s in e s s .

C) D efine  o b j e c t i v e s  o f  th e  b u s in e s s .

D) D efine  o b j e c t i v e s  o f  th e  in fo rm a t io n  system  to  
s u p p o r t  th e  b u s in e s s  o b j e c t i v e s .

E) I d e n t i f y  and name th e  l o g i c a l  f u n c t io n s  o f  th e  
in f o r m a t io n  sys tem .

F) I d e n t i f y  and name th e  d a ta  e lem en ts  and d a ta  s t o r e s .

G) C re a te  and document a  d a ta  f low  diagram  o f  th e  l o g i c a l  
flow  o f  th e  d a ta  e le m e n ts  th ro u g h  th e  s y s te m 's  
f u n c t i o n s  and th e  d a ta  s t o r e s  which th e y  a c c e s s .

V II .  O u t l i n e :

A. Review o f  C oncepts and lan g u ag e  o f  System s A n a ly s is  
and D esign .

B. Need f o r  good "A n a ly s is"  t o o l s .

C. D e s c r ip t i o n  o f  th e  t o o l s .
1) D ata  Flow Diagram

a) D ata  S to r e s
b ) Data Flows
c) P r o c e s s e s
d) S o u r c e /D e s t in a t io n  o f  d a ta

2) D ata  D ic t io n a ry

3) L o g ic  D e s c r ip t io n s
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V III.

D. D eve lop ing  th e  D ata  Flow Diagrams
1) E x p lo s io n  c o n v en t io n s
2)  Symbol c o n v en t io n s
3) E r r o r  and E x cep tio n  H and ling

E. D ata  D ic t io n a r y

1) What to  p u t  i n t o  one
2) How to  g e t  d a t a  ou t  o f  one
3)  C o n s id e r a t io n s  f o r  c r o s s - p r o j e c t  o r  o r g a n i z a t i o n -  

w ide d i c t i o n a r i e s
4) R e la t i o n s h ip  to  d i s t r i b u t e d  p r o c e s s in g

F. P r o c e s s  Logic  ‘

1) P rob lem s
2) D e c is io n  t r e e s
3) D e c is io n  t a b l e s
4) S t r u c t u r e d  E n g l i s h ,  P seudocode, T ig h t  E n g l i s h

G. D a ta  S t o r e s

1} N o rm a l iz a t io n  o f  d a ta
2)  B u i ld in g  r e l a t i o n  s t r u c t u r e s ;  P r o j e c t i o n  and J o i n

H. R esponse  R equ irem ents

1 )  D e f in e  a c c e s s  r e q u ire m e n ts
2) Types o f  d a ta  s t r u c t u r e s
3) Types o f  query
4)  D e te rm in ing  u s e r ' s  n eed s

I .  A p p l i c a t i o n  o f  S t r u c tu r e d  M ethodology— some p i t f a l l s  
and s to p g a p s .

J ,  Beyond th e  l o g i c a l  model: o r ,  D es ign ing  what h a s  
been  a n a ly z e d .

1) O b je c t iv e s  o f  d e s ig n
2)  C h a n g e a b i l i ty
3) P e rfo rm an ce  tu n in g
4 ;  Top Down Developement

K. Sum m ary/Review/Test
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SUBJECT Course Guide 

CS 205COURSE NUMBER
i  >

COURSE NAME C om pu ta tio na l  S t a t i s t i c s

DATE OP APPROVAL

CREDIT 3 S e m es te r  Hours

PREREQUISITES C a lc u lu s  I I

TERM P a l l

MAJOR E l e c t i v e

MINOR E le c t iv e

GENERAL STUDIES No

COURSE DESCRIPTION:

S t a t i s t i c a l  t o p i c s  in c lu d e  m easures  o f  c e n t r a l  ten d en cy  and 
d e v ia t i o n  w i th  grouped and ungrouped d a t a ,  f re q u e n c y  g ra p h s ,  
p r o b a b i l i t y  fo rm u la s ,  mean and v a r i a n c e  o f  d i s c r e t e  and 
c o n tin u o u s  random v a r i a b l e s ,  b in o m ia l  and norm al d i s t r i b u ­
t i o n s ,  c o n f id e n c e  i n t e r v a l s ,  and h y p o th e s i s  t e s t i n g  f o r  
means and p r o p o r t i o n s .  Computer S c ien c e  t o p i c s  in c lu d e  
f lo w c h a r t in g  and coding  i n  th e  B a s ic  Language as  w e l l  a s  
t h e  u se  o f  p rep ack aged  program s f o r  most o f  th e  s t a t i s t i c a l  
t o p i c s .

1 .  Aims and O b j e c t i v e s :

1 . To i n t r o d u c e  th o s e  e le m e n ts  o f  th e  B a s ic  Language 
r e q u i r e d  to  w r i t e  program s f o r  th e  s t a t i s t i c a l  
t o p i c s  and to  u n d e rs ta n d  and be a b le  to  u se  th e  
p rep ack ag ed  p rogram s.

2. To t e a c h  th e  s t a t i s t i c a l  t o p i c s  w h ile  em phasiz ing  
t h a t  th e  com puter program s a r e  a  t o o l  to  save  l a b o r  
b u t  n o t  a s u b s t i t u t e  f o r  u n d e r s ta n d in g  th e  pu rpo se  
and n a tu r e  o f  th e  t o p i c s .

3. To p ro v id e  l a b o r a to r y  e x p e r ie n c e  i n  u s in g  p r e ­
packaged program s and s e l f - g e n e r a t e d  program s f o r  
s t a t i s t i c a l  t o p i c s .

I I .  C on ten t and Scope o f  th e  C ourse :
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III.

A. U sing  th e  Computer

1 . F lo w c h a r ts
2. B as ic  Language

B. D e s c r ip t iv e  S t a t i s t i c s

1 . M easures o f  C e n t r a l  Tendency -  Ungrouped Data
2 . M easures o f  D e v ia t io n  -  Ungrouped D ata
3 . D e s c r ip t iv e  S t a t i s t i c s  -  Grouped D ata
4 . G raphing  Frequency  D i s t r i b u t i o n s
5 . R e la te d  P rep ackaged  Programs

C. C ounting  Form ulas

1. P e rm u ta t io n s
2. C om binations
3. B inom ia l Theorem
4 . R e la te d  P rep ack ag ed  Programs

D. P r o b a b i l i t y  Form ulas

1 . Sample Spaces  and E ven ts
2. C o n d i t io n a l  P r o b a b i l i t y
3 . B ayes’ Theorem
4 . The B inom ia l E xperim en t

E. Random V a r ia b l e s  and S p e c ia l  D i s t r i b u t i o n s

1 .  Means and V a r ia n ce  o f  D is c r e te  Random V a r ia b le s
2. B inom ia l D i s t r i b u t i o n
3 . Normal D i s t r i b u t i o n s
4 . R e la te d  P rep ack ag ed  Program s

F . H y p o th e s is  T e s t in g

1 . The B a s ic  I d e a  o f  I n f e r e n t i a l  S t a t i s t i c s
2. C onfidence  I n t e r v a l s
3. O ne-T a il  T e s t  V ersus  Tw o-Tail T e s t
4 . D i f f e r e n c e  betw een  Sample Means and P o p u la t io n  Means
5 . D i f f e r e n c e  Between Sample Means
6 . T e s t  f o r  P r o p o r t i o n s
7 .  R e la te d  P rep ack ag ed  Program s

Procedures^ Techniques, and Methods:
1. Lectures covering the theory and applications
2. Assignment of problems
3. Modifications of prepackaged programs
4. Actual use of programs on the computer
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VI. Instructional Materials:
1. Textbook
2 . Computer t e r m in a l
3. Prepackaged  program s

B a s ic  R eau irem en ts :

1 . P e r io d ic  q u iz z e s
2 . C lass  p a r t i c i p a t i o n
3. P in a l  ex am in a t io n
4. S tu d e n t  -  g e n e r a te d  program s
5. R e s u l t s  from ru n n in g  p rep ack ag ed  program s
6 . P r o j e c t  to  c o l l e c t  d a ta  and an a ly ze
7. Above r e q u i r e m e n ts  made known d u r in g  f i r s t

l e c t u r e  p e r io d

VI. Basic Text:
Elementary Computer-Assisted Statistics, Revised Ed.; 
Prank Scalzo and Rowland Hugh;(Van Nostrand Reinhold 
Company) 1978.

VII. Bibliography

Prank Scalzo, Rowland Hughes, Elementary Computer- 
Assisted Statistics. Petrocelli, 1976.
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SUBJECT Course G-uide
COURSE NUMBER CS 206

OURSE NAME C om puta tiona l L in e a r  A lg e b ra

DATE OF APPROVAL

CREDIT 3 S em es te r  Hours

PREREQUISITES Computer S c ie n c e ,  P r e - C a lc u lu s  
o r  E q u iv a le n t

TERM

MAJOR E l e c t i v e

MINOR E le c t i v e

ENERAL STUDIES: No

COURSE DESCRIPTION:

T op ics  in c lu d e  b a s i c  o p e r a t io n s  on and w ith  m a t r ic e s ,  
d e te r m in e n ts ,  co m p u ta tio n  o f  i n v e r s e s ,  J a u s s i a n  e l i m i n a t i o n ,  
sys tem s o f  e q u a t io n s ,  v e c to r  s p a c e s ,  l i n e a r  programming, 
and e ig e n v a lu e  p ro b lem s. N um erica l m ethods, computer a r i t h ­
m e t ic ,  convergence  o f  an a lg o r i th m ,  and e f f i c i e n c y  o f  a 
c o m p u ta t io n a l  method w i l l  be d i s c u s s e d  a s  they  r e l a t e  to  
th e  computer program s used  to  expand upon th e  l i n e a r  a lg e b r a  
t h e o r y .  APL w i l l  be u sed  a s  a programming lan g u ag e .

I . Aims and O b j e c t i v e s :

1 . To in t r o d u c e  enough APL to  perfo rm  sim ple  o p e r a t io n s  
w i th  m a t r ic e s  on th e  com puter

2. To d eve lop  th e  b a s i c  th e o r y  o f  l i n e a r  a lg e b r a
3. To expand upon th e  b a s i c  th e o ry  th ro u g h  em phasis 

on c o m p u ta t io n a l  a s p e c t s
4 . To p ro v id e  some l a b o r a to r y  e x p e r ie n c e  in  u s in g  th e

com puter t e r m in a l  to  s o lv e  l i n e a r  a lg e b ra  p rob lem s

I I . C on ten t  and Scope o f  th e  C o u rse :

A. Overview
1. B a s ic  Theorems
2. M a th em atica l  I n d u c t io n

B. M a tr ic e s
1 . B a s ic  D e f in i t i o n s
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2. M a tr ix  P ro d u c ts
3 . D ia g o n a l ,  Sym m etric, and H e rm it ia n  M a tr ic e s
4 .  M a tr ix  P a r t i t i o n i n g
5. APL Program to  P e rfo rm  O p e ra t io n s

C. D e te rm in a n ts
1 .  P r o p e r t i e s
2. Com putation o f  D e te rm in e n ts

D. S o l u t i o n s  o f  Systems o f  E q u a t io n s
1 . E l im in a t io n  Methods
2 . Com putation o f  I n v e r s e
3 . I t e r a t i v e  Methods
4 . Convergence o f  I t e r a t i o n
5. P iv o t in g  in  G au ss ian  E l im in a t io n
6 . I t e r a t i v e  Improvement o f  a  S o lu t io n
7 .  Rank
8 . L in e a r  Independence
9 . Homogeneous Systems

E. L in e a r  Programming ( O p t io n a l )
1 . G ra p h ic a l  S o lu t io n
2 . S im plex  Method

F. V e c to r  Spaces
1 .  D e f in i t i o n
2 . Dimension and B a s is

G. E ig e n v a lu e  Problem s
1 .  U n i ta ry  and O rth o g o n a l  M a tr ic e s
2. H e rm it ia n  and R eal Sym m etric  M a tr ic e s
3. J o rd a n  C annon ica l Form
4 . N um erica l C a lc u la t io n  o f  E ig e n v a lu e s

III. Procedures, Techniques, and Methods;
1. Lectures covering the theory and areas of application
2. Assignment of Problems
3. APL programs for linear algebra problems
4. Use of the computer to solve linear algebra problems

IV. Instructional Materials;
1 . T extbook
2. Computer Terminal

V. Basic Requirements;
1. Periodic quizzes over material
2. Class participation
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VI.

VII.

3. F i n a l  e x am in a tio n  , .
4 . P r o j e c t  to  so lv e  system  o f  e q u a t io n s  u s in g  com puter

5. Above re q u i r e m e n ts  made known d u r in g  f i r s t  l e c t u r e  
p e r io d

B a s ic  T e x t :

C o m p u ta t io n a l  M a tr ix  A lg e b ra ,  David S t e in b e r g ,  McGraw- 
H i l l  Book Co. 1974

Bibliography
Jam es R. B ranch , Donald J .  Rose, ( e d . ) ,  S p a rse  M a tr ix  
Com p u ta t io n s , Academic, 1976.

N oel G a s t i n e l ,  L in e a r  N um berical A n a l y s i s . Academic, 1970.

H. S c h w a r tz ,  e t  a l ,  N um erica l A n a ly s is  o f  Symmetric 
M a t r i c e s , PH, 1973.

G. W. S te w a r t ,  I n t r o d u c t io n  to  M a tr ix  C o m p u ta t io n s , 
Academic, 1973.
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SUBJECT: Course Guide
nOURSE NUMBER: CS 207

COURSE NAME: D i g i t a l  E l e c t r o n i c s

DATE 0? APPROVAL:

CREDIT 3 S em es te r  Hours

PREREQUISITES: P h y s ic s  I I ,  Computer S c ie n c e  I

MAJOR: E l e c t i v e

MINOR: E le c t i v e

GENERAL STUDIES:

COURSE DESCRIPTION:

P r i n c i p l e s  o f  B oo lean  A lg e b ra ;  D i g i t a l  g a t i n g  c i r c u i t s  
i n c lu d in g  HAND and NOR g a t e s .  F l i p  f l o p s ;  s h i f t  r e g i s t e r s ;  
c o u n te r s .  A r i th m e t ic  c i r c u i t s .  Im p le m e n ta t io n  i n  te rm s  o f  
i n t e g r a t e d  c i r c u i t s .

I , Aims and O b j e c t i v e s :

1 . To a c q u a in t  s t u d e n t s  w i th  th e  l o g i c  b a s i s  o f  com­
p u t e r  c i r c u i t s  and t h e i r  r e l a t i o n s h i p  to  c u r r e n t  
h a rd w a re .

2. To g iv e  s tu d e n t s  some p r a c t i c e  i n  assem b ling  c i r c u i t s

I I . C on ten t  and Scope o f  th e  C o u rse :

A. I n t r o d u c t i o n  to  Boolean  A lg e b ra
1. Logic functions and conventions
2. Boolean Operations
3. Associative and Distributive Laws
4. DeMorgan's Law
5. Logical gates
6. Relay gates

B. Combinational Logic
1. Standard forms - MAXTERM and MINTERM
2. Equivalence of Standard forms
3. Algebraic reduction of logic expression
4. Karnaugh maps
5. Standard forms using NAND and NOR logic
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C. lo g ic  Fam ilies

1. Diode gates
2. D iscrete gates
3. Integrated c ir c u its
4. R esistor -  tra n sisto r  lo g ic
5. TTL gates
6. MOS gates

D. Im p le m e n ta t io n  o f  c o m b in a t io n a l  l o g ic  c i r c u i t s  
u s in g  TTL and MOS g a te s

E. F l i p  -  F lo p s

1 . B a s ic  RS f l i p - f l o p
2 . D f l i p  f l o p s
3. Clocked (g a te d )  f l i p - f l o p s
4. JK and M a s te r - s la v e  f l i p - f l o p s
5. G l i t c h e s

F. C oun te rs

1. B in a ry  c o u n te r s
2. D iv ide  by N c o u n te r s
3. Synchronous c o u n te r s
4. Commercial c o u n te r s

G. Number System s and Codes

1. B in a ry  r e l a t e d  number system s
2 . Coded number system s
3. E ncoders  and Decoders

H. S h i f t  R e g i s t e r s

1 . The b a s i c  s h i f t  r e g i s t e r
2 . R i g h t / l e f t  s h i f t  r e g i s t e r
3. S e r i a l  i n ,  p a r a l l e l  o u t  r e g i s t e r s
4 .  P a r a l l e l  i n ,  p a r a l l e l  o u t  r e g i s t e r s

I .  A r i th m e t ic  c i r c u i t s

1 . Review o f  b in a r y  a r i t h m e t i c
2. Adders and s u b t r a c t e r s

I I I .  Procedures. Techniques, and Methods:

1. Lectures
2. laboratory work
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IV . I n s t r u c t i o n a l  M a t e r i a l s :

1. T extbook
2. Lab book
3. L o g ic  c i r c u i t s

V. R e q u ire m e n ts :

1. Q uizzes
2. Lab workshop
3. C la s s  p a r t i c i p a t i o n
4. F i n a l  E x am ina tion

VI. T e x t :

Jo seph  D. G r e e n f i e ld ,  P r a c t i c a l  D i g i t a l  D esign  U sing IC s .  
(John W iley)

V II .  B ib l io g ra p h y

Thomas C. B a r te e ,  D i g i t a l  Computer F u n d a m en ta ls .
(4 th  e d . ) ,  McGraw, 1977.

K r ip e n d ra  N. B isw as, I n t r o d u c t i o n  to  Logic and Sw itch ­
in g  T h eo ry , Gordon, 1975.

Thomas R. B la k e s le e ,  D i g i t a l  D esign w ith  S ta n d a rd  MSI 
and L S I , W iley , 1975.

P au l M. C h i r l i a n ,  A n a ly s is  and D esign  o f  D i g i t a l  
C i r c u i t s  and Computer S ys tem s. M a t r ix ,  1976.

John C. C lu le y ,  Computer I n t e r f a c i n g  and o n - l i n e  
O p e r a t io n s . C rane , 1975.

David J .  Comer. Modern E le c t r o n i c  C i r c u i t  D es ign , AW, 1976.

W endell H. C o m e t e t ,  J r . ,  F rank  E. B a r r o c l e t t i ,
E l e c t r o n i c  C i r c u i t s  by Systems and Computer A n a ly s i s , 
McGraw, 1975.

John A. Dempsy, E x p e r im e n ta t io n  w i th  D i g i t a l  E l e c t r o n i c s , 
AW, 1976.

A r th u r  F riedm an , P .R . Menon, Theory and D esign o f  
S w itc h in g  C i r c u i t s . Comp. S c i . ,  1975.

A r th u r  D. F riedm an , L o g ic a l  D esign  o f  D i g i t a l  S ys tem s,
Comp. S c i . ,  1975.

Caxton C. F o s t e r ,  C o n ten t  A d d re ssa b le  P a r a l l e l  P r o c e s s o r s , 
Van, 1976 .
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Bibliography Continued
S. H. P u l l e r ,  A n a ly s is  o f  Drum and D isk S to ra g e  U n i t s , 
S p r in g e r ,  1975.

V i c to r  G rim ich , H orace G. J a c k s o n ,  I n t r o d u c t i o n  to  
I n t e g r a t e d  C i r c u i t s . McGraw, 1975.

H. W. Gschwind, E . J .  McCluskey, D esign  o f  D i g i t a l  
Com puters: An I n t r o d u c t i o n . (2nd e d . ) S p r in g e r ,  1975.

Eugene R. H na tek , A U s e r 's  Handbook o f  S em i-c o n d u c to r  
M em ories. W iley , 1977.

R a n d a l l  W. J e n s e n ,  Lawrence P . McNamee, Handbook o f  
C i r c u i t  A n a ly s is  Languages and T ec h n iq u e s .  PH, 1975.

George K o s to p o u lo s ,  D i g i t a l  E n g in e e r in g , W iley , 1975.

Samuel C. L ee , D i g i t a l  C i r c u i t s  and Logic  and D esign ,
PH, 1976.

M i t c h e l l  P . M arcus, S w itch in g  C i r c u i t s  f o r  E n g in e e r s .
(5 rd  e d . ) ,  PH, 1975.

F r e d e r i c  J .  Mowle, S y s te m a tic  Approach to  D i g i t a l  L ogic  
D e s ig n . AW, 1976.

H. Troy N a g le ,  J r . ,  B.D. C a r r o l l ,  J .  David I r w in ,  An 
I n t r o d u c t i o n  to  Computer L o g ic . PH, 1975.

A. P o t t o n ,  An I n t r o d u c t i o n  to  D i g i t a l  L o g ic . Hayden, 1975.

C.H. R o th , F undam en ta ls  o f  L ogic  D e s ig n . West, 1975.

Samuel D. S t e a r n s ,  D i g i t a l  S ig n a l  A n a ly s i s .  Hayden, 1975.

E a r l  E. S w a r tz l a n d e r ,  ( e d . ) ,  Computer Design D evelop­
m en t: P r i n c i p a l  P a p e r s . Hayden, 1976.

H. Taug, D. S c h u l ly ,  D i g i t a l  E l e c t r o n i c s  and S y s tem s . 
McGraw, 1976.

S. T h e l l i e z ,  I n t r o d u c t i o n  to  th e  S tudy  o f  T ern a ry  
S w itc h in g  S t r u c t u r e s . Gordon, 1975.

John  W akerly , L ogic  D esign P ro . ie c ts  U sing S ta n d a rd  
I n t e g r a t e d  C i r c u i t s . W iley, 1976.

J .  F . W akerly , E r r o r  D e te c t in g  Codes. S e l f -C h e c k in g  
C i r c u i t s  and A p p l i c a t i o n s . E l s e v i e r ,  1977.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 1 1 0 -

Bibliography Cont.

C h a r le s  L. W ilk in s ,  Sam P. P e ro n e ,  C h a rle s  E. K. 
L o p f e n s te in ,  R obert  C. W il l ia m s ,  Donald E. J o n e s ,
D i g i t a l  E l e c t r o n i c s  and L a b o ra to ry  Computer E x p e r i ­
m en ts , P le n u n , 1975.

Susan W ooldridge , Computer O utpu t D esign . P e t r o c e l l i ,  1975.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-111-

SUB JECT: Course Guide

COURSE NUMBER: CS 208

COURSE NAME: F i l e  P ro c e s s in g

DATE OF APPROVAL:

PREREQUISITES:

CREDIT: 3 S em este r  Hours

I n t r o d u c t io n  to  Computer S c ie n c e
I  and I I

TERM: F a l l

MAJOR E le c t i v e

MINOR: E le c t i v e

GENERAL STUDIES:

COURSE DESCRIPTION:

The co u rse  c o v ers  c h a r a c t e r i s t i c s  o f ,  and u t i l i z a t i o n  o f  
d i f f e r e n t  l e v e l s  s t o r a g e  d e v ic e s .  T op ics  in c lu d e  f i l e  
d e s ig n ,  s e q u e n t i a l  a c c e s s ,  random a c c e s s ,  f i l e  i n p u t - o u t p u t .

I .  O b je c t iv e s :

The o b j e c t i v e s  o f  t h i s  co u rse  a re :

1 . To in t r o d u c e  c o n c e p ts  and te c h n iq u e s  o f  s t r u c t u r i n g  
d a ta  on b u lk  s to r a g e  d e v ic e s .

2. To p ro v id e  e x p e r ie n c e  i n  th e  u se  o f  b u lk  s to r a g e  
d e v ic e s .

3. To p ro v id e  th e  fo u n d a t io n  f o r  a p p l i c a t i o n s  o f  d a ta  
s t r u c t u r e s .

I I .  C on ten t and Scope o f  th e  C ourse :

A. F i l e  P ro c e s s in g  Environm ent (5%)
1. D e f in i t i o n  o f  r e c o rd
2. B lo ck in g ,  com paction
3. D ata b ase  c o n c e p ts

B. S e q u e n t ia l  a c c e s s  (30%)
1. P h y s ic a l  c h a r a c t e r i s t i c s
2. S o r t /m e rg e  a lg o r i th m s
3. F i l e  m a n ip u la t io n
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C. Data structures (20%)
1. Algorithms for  linked l i s t s
2. Binary, B -trees, B *-trees, and AVL-trees
3. Algorithms fo r  traversing and balancing trees

D. Random Access (35%)
1. Physical ch a ra c ter is tic s
2. Algorithms for inverted  l i s t s ,  m u lt i l i s t ,  

indexed sequ en tia l, and h iera reh ia l structures

E. F ile  I/O (10%)
1. Control systems and u t i l i t y  routines
2. Space a llo ca tio n  and cataloging

I I I .  Procedures, Techniques and Methods:

1. Lectures, covering theory and p ractice
2. V er ifica tio n  o f algorithms using f a c i l i t i e s  o f the 

Center fo r  Computing S ervices
3. Case stu d ies
4. Assignment o f problems

IV. In stru ction a l M aterials:

1. Textbooks
2. IBM 370 Computing System (batch and in te r a c tiv e )

V. Basic Requirements;

1. V er ifica tio n  o f algorithms on the computer
2. Class p a rtic ip a tio n
3. F inal Examination
4. Above requirements made known during f i r s t  week o f  c la s s

VI. Basic T ext;

Davis, C. B ., Management Information Systems: Concentual 
Foundations. Structure and Development. (McGraw-Hill) 1974.

|
i
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Ivan F lores, Computer S ortin g . PH, 1969.

Ivan F lores, Bata Structure and Management, (2nd e d .), 
PH, 1977.

J. M. F oster, L ist P rocessing , E lsev ier , 1968.

T. R. G ildersleeve, Design o f Sequential F ile  Systems. 
W iley, 1971.

William Haseman, Andres Whinston, Introduction to Bata 
Management, Irwin, 1977.

D. R. Judd, Use o f F i le s , E lsev ier , 1972.

Donald E. Knuth, The Art o f Computer Programming.
Vol .  I l l :  Sorting and Searching. AW. 1973.

David L efkovitz, F ile  Structures for o n -li ne Systems. 
Hayden, 1969.

Harold Lorin, Sorting and Sort Systems. AW, 1975.
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Course Guide 

CS 301

Machine Organization

3 Semester Hours 

Assembly Language 

F all

E lectiv e

E lectiv e

No

COURSE DESCRIPTION:

Topics include an axiomatic and formal development of the 
basic theorems o f Boolean Algebra with in terp reta tion s in  
lo g ic , s e t  theory, and switching c ir c u it s .  R ealizations of 
Boolean fun ction , binary arithm etic and coding, computer 
components such as the adder, s h if te r  r e g is te r s , comparators, 
se lec tio n  tr e e s , memory elem ents, counters, e t c . ,  and to ta l  
system organization and machine programming.

I . Aims and O bjectives:

1. To introduce the student to the basic elements and 
lo g ic  design techniques o f systems making up the 
components of a computer.

2. To show the re la tion sh ip  between an abstract mathe­
m atical system and i t s  d ifferen t in terp reta tio n s.

3. To show the connection between the components of 
the computer hardware system and the features o f a 
machine language programming system.

4. To provide laboratory experience wiring lo g ic  
c ir c u its  using lo g ic  c ir c u it  boards.

I I .  Content and Scope of the Course:

A. The Algebra o f Logic (2C$)
1. Truth-f unction operations
2. Connectives
3. Statement forms

SUBJECT:
COURSE NUMBER: 

COURSE NAME:

DATE OF APPROVAL: 

CREDIT:

PREREQUISITES:

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:
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4. Truth tab les
5. Tautologies and contradictions
6. Logical im plication  and equivalence

B. The Algebra of Sets (10%)
1. S e ts , se t  r e la t io n s , s e t  operations
2. P ropositional lo g ic  and the algebra o f se ts

C. Boolean Algebra (20%)
1. Operations
2. Axioms for a Boolean algebra
3. Sub-algebras, p a rtia l orders
4. Normal forms
5. Isomorphisms

D. Switching C ircu its and Logic C ircu its (20%)
1. Switching c ir c u its
2. S im p lifica tion  o f c ir c u its
3. Logic c ir c u its
4. The binary number system
5. Minimization

E. Computer Components (20%)
1. Majority c ir c u it
2. Odd parity  c ir c u it
3. Adder
4. Memory elements
5. S h ift  r e g is te r
6. Counters
7. S e lec tio n  trees
8. Decoders
9. Clock

P. The computer (10%)

III. Procedures. Techniques, and Methods:
1. Lectures covering the theory and areas of application
2. Assignment of problems
3. Construction of logic circuits using logic circuit 

board
4. Study of a microcomputer system

IV. Instructional Materials:
1. Textbook
2. Logic circuit boards
3. Microcomputer

j
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V. Basic Requirements:
1. P eriod ic quizzes over m aterial
2. Maintenance o f a note book
3. Class p artic ip ation
4. P inal examination
5. P rojects on lo g ic  board
6. Above requirements made known during f i r s t  lecture  

period

VI. Basic T ext:

Boolean Algebra and Switching C ircu its by E l l io t  
Mandelson, (McGraw-Hill Book Co.) 1970. P rice $10.00

VII. Bibliography

* A.M. Abd-Alla, A.6. M eltzer, P rin cip les o f D ig ita l
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G erritt A. Blaau, D ig ita l System Implementation:
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Melvin Breuer ( e d .), Design Automation o f D ig ita l  
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Melvin A. Breuer ( e d .), D ig ita l System Design Automa­
tio n : language. Simulation and Data Base. Comp. S c i . ,  1975.

I J . A. Brzozowski, Michael Y oeli, D ig ita l Networks,
PH, 1976.

Yaohan Chu, Introduction to Computer O rganization.
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Harry J . Gray, High-Speed D ig ita l Memories and C ircu its .
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Wiley, 1969.

Paul E. Wood, J r . , Switching Theory, McGraw, 1968.

with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 1 1 8 -

SUBJECT Course Guide

COURSE NUMBER: CS 302

COURSE NAME: Operating Systems
BATE OF APPROVAL:

CREBIT: 3 Semester Hours

PREREQUISITES: Assembly Language 
Bata Structures

TERM: F a l l

MAJOR: E lective

MINOR: E lective

GENERAL STUBIES No

COURSE BESCRIPTION:

A descrip tion  o f the basic functions of an operating system  
(resource a llo ca tio n , f i l e  management, I/O con tro l, e t c . )
A survey o f the current operating systems and new concepts 
in  operating systems design (independent p rocesses, control 
le v e ls ,  software to o ls ) .  Apply the new concepts in  operating 
system design by defining and implementing a se t  of software 
to o ls  on an ex is tin g  operating system.

I . O b j e c t iv e s :

The ob jective  of th is  course i s  to bring the students to 
grips with the problems of systems programming. Current 
operating systems w ill  be discussed in  terms o f th e ir  impact 
on the user and the systems programmer. The advantages of 
the new concepts in  operating system design w il l  be demon­
stra ted .

The course w il l  use the idea of software to o ls  to demon­
stra te  the nature o f systems programming. A software to o l 
i s  defined as a program which so lves a w ell-d efin ed  general 
purpose problem. Software to o ls  range in  s iz e  from language 
compilers to small f i l e  l i s t in g  programs. I t  w i l l  be shown 
that a major portion o f an operating system can be considered 
software to o ls .

The students w il l  evaluate an e x is tin g  operating system,
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d e f in e  a  s e t  o f  t o o l s  th e  system  n e ed s  and th en  d e s ig n ,  
im plem ent, t e s t  and document th e  t o o l s .  The t o o l s  must he 
p r a c t i c a l  p r o d u c ts  t h a t  can he used  hy th e  c o l l e g e .  T h is  
w i l l  f o r c e  th e  s tu d e n t  to  c o n s id e r  how o t h e r s  w i l l  u se  th e  
t o o l s .  I t  a l s o  p ro v id e s  m o t iv a t io n  f o r  th e  s t u d e n t  and a 
u s e f u l  p r o d u c t  f o r  th e  c o l l e g e .

I I .  Content and Scope o f Course:

A. Review o f Data Structures
1 . S ingle Cell
2. M ulti-C ell Mapped
3. M ulti-C ell Linked
4 .  Addressing Structures

B. Basic Operating Systems Functions
1. I/O Control
2. F ile  Management
3. Memory Management
4 .  Time Management
5. Process Management

C. T raditional Operating Systems
1. S ingle Task
2. Multi-Task ( f ix e d , v a r ia b le )
3. Time Share
4 .  Real Time
5 .  V irtual Storage Systems
6. V irtual Machine Concept
7. M ultiprocessors and Networks

D. New Operating System Design Concepts
1. C riter ia  fo r  New Operating Systems
2. Basic P rin cip les of New Design
3 . Some Examples UNIX, MERT, T.H.E.
4. Comparison to E xisting  Operating Systems

E. Software Tools
1 . Definition
2. Examples
3. Writing specifications for a Software Tool
4. Design (completeness property)
5. Coding and Testing
6 . Evaluation
7. Documentation
8. Maintenance
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I I I .  Procedures. Techniques and Methods:

1. Lectures, reading, examples and demonstrations
2. "Hands on" programming experience
3. Group d iscu ssions

IV . B a s ic  R equ irem en ts  f o r  S u c c e s s f u l  C om ple tion :

1. Paper evaluating an operating system
2. Paper defin ing a s e t  o f software to o ls
3. Talk on the design o f  the to o ls
4. M eta-language  d e s c r i p t i o n  o f  th e  p rogram s
5. Actual programs with examples
6. Documentation and maintenance procedures
7. Paper on the r e s u lts  o f the evaluation o f  the to o l
8. Tests on key aspects of the course
9. Required readings:

a. Operating Systems P r in c ip les , hy P. Brinch 
Hansen (P ren tice -H a ll) 1973

b. The lo g ic a l Design o f Operating Systems, by 
Alan C. Shaw (P ren tice -H a ll) 1974

c. Systems Programming, by David K. Hsiao (Addison- 
Wesley) 1975

d. P rin cip les o f  Systems Programming, by R.M.
Graham (Wiley and Sons) 1975

e . Software Tools, by Kemighan and Plauger 
(Addison-Wesley) 1976

f .  The Mythical Man-Month, by F. P. Brooks 
(Addison-Wesley) 1975

V. Bibliography

D. W. Barron, Computer Operating Systems. Wiley, 1971.
William T. Batten, Understanding the IBM 360 and 370.
PH, 1971.
G. M. Bull, S.F.G. Packham, Time-Sharing Systems. PH, 1973.
Harol Carroll, OS Data Processing with Review of OS/VS. 
Wiley, 1974.
Edward G. Coffman, Jr., Peter J. Denning, Operating 
Systems Theory. PH, 1973.
Edward G. Coffman, Jr., (ed.), Computer and Job/Shop 
Scheduling Theory. Wiley, 1976.
Leo J. Cohen, Operating Systems Analysis and Design.
Hayden, 1971.
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Bibliograph.y Continued

A. J . Cole, Macro P rocessors. Cambridge, 1976.

A. C olin, Introduction to Operating Systems. E lsev ier , 1971.

C. C u ttle , P.B. Robinson, (eds. ), Executive Programs 
and Operating Systems. E lsev ier , 1970.

William S. Davis, Operating Systems: A Systematic
View, AW, 1977.

John J. Donovan, Systems Programming. McGraw, 1972.

Ivan E lores, Operating Systems for  Multiprogramming 
with a Variable Number of Tasks. A llyn, 1972

D. E. Freeman, O.R. Perry, I/O Design: Data Manage­
ment in  Operating Systems. Hayden, 1977.

E. Gelenble, C. K aiser, ( e d s .) ,  Operating Systems.

Terry Gibbons, In teg r ity  and Recovery in  Computer 
Systems, Hayden, 19767"

R. M. Graham, P rin cip les o f Systems Programming, W iley,1975.

A. N. Habermann, Introduction to Operating System 
Design, SRA, 1976.

Maurice H. Halstead, A Laboratory Manual fo r  Compiler 
and Operating System Implementation, E lsev ier , 1974.

Per Brinch Hansen, Operating System P r in c ip le s , PH, 1973.

Per Brinch Hansen, The A rchitecture o f Concurrent 
Programs, PH, 1977.

C.A.R. Hoare, R. H. P errott, Operating Systems Tech­
n iq u es, Academic, 1972.

Harry Katzan, J r . ,*Advanced Programming: Programming 
and Operating Systems. Van, 1970.

Harry Katzan, J r . , Computer Systems Organization and 
Programming. SRA, 1 9 1 b .

Leonard Kleinrock, Queueing Systems, Vol. I I ,  Computer 
A pp lications, Wiley, 1975.

A. M. L ister , Fundamentals of Operating Systems, Hayden, 
•1975.
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SUBJECT: Course Guide

COURSE NUMBER: CS 303

COURSE NAME: Data Base Design

DATE OE APPROVAL:

PREREQUISITES:

CREDIT: 3 Semester Hours

Total Systems Development Concepts 
Data Structures

MAJOR: E lectiv e

MINOR: E lectiv e

GENERAL STUDIES No

COURSE DESCRIPTION:

An in troduction  to b asic  terminology assoc ia ted  with computer 
data base technology. Topics in  data base concepts include 
c la s s ic a l data storage and r e tr ie v a l methods, information  
needs w ithin a business organization , b asics o f access 
methods, b asics o f data stru ctu res, b a sics  o f a data base 
management system, data base design m ethodologies, and a 
b rie f tu to r ia l on data norm alization.

I .  General Aims:

1. To expand the students vocabulary to include term­
inology commonly associa ted  with computer data 
base system s.

2. To help the student see the c lo se  re la tio n sh ip  
between intended uses o f data and necessary struc­
tures o f the data.

3. To g ive the student data p rim itives as a foundation 
fo r  data base design.

I I .  S p e c if ic  O b jectives:

1. Compare the b en efits  of a data base with other
methods o f data storage and r e tr ie v a l .

2. Id en tify  and define the term inology associa ted  with
computerized data base, s p e c if ic a l ly  including;
A. Concepts o f inform ation requirements.
B. Concepts of data storage and r e tr ie v a l requirements
C. Concepts and components o f a Data Base Manage­

ment System (DBMS).
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3. Describe the tasks and responsibilities necessary 
to complete each of the phases of the data base 
development cycle.

4. Describe the three normal forms of data.

Methods of Evaluation:
1. Final examination
2. Class participation
3. Assignment of specific problems to be returned

Course Content:

A. H istory o f the Data Base Concept
1. Manual data storage and r e tr ie v a l
2.  Computer-based "batch" storage and re tr iev a l
3. Computer-based "on line" storage and re tr iev a l
4. The data base concept

B. Concepts o f the Data Base
1 . Information needs w ithin a business organization
2 .  Basic data structures
3. Access methods primer

C. Components o f a Data Base Managment System
1. Data D escription Language
2 .  Data Manipulation Language
3. Workings o f a data base management system
4. A ssociated components o f an information system

A. Query packages
B. Recovery
C. Security

D. Data Base Design
1. Four-step approach to data base design
2. F ir s t  normal step
3. Second normal step
4. Third normal step

Procedures Techniques and Methods:
1. Lectures covering theory
2. Class discussions about specific examples
3. Assignment of problems/ensuing discussion of answers
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VI. Basic Text:
Jam es M a r t in ,  Computer D atabase  O r g a n i z a t i o n , ( P r e n t i c e  
H a l l ,  Englewood C l i f f s ,  NJJ 1975.

V II .  B ib l io g ra p h y

R ich a rd  A. B a s s l e r ,  Jimmie Logan, The Technology o f  
D a ta  Base Management S y s tem s, (3rd  e d . ) ,  C o l le g e ,  1976,

R. L. B is c o ,  Data Bases Computers and th e  S o c ia l  
S c i e n c e s , W iley , 1970.

C a r l  Cagan, D ata  Management System s, W iley , 1973.

C. J .  D a te ,  An I n t r o d u c t i o n  to  D atabase  S y s tem s , AW, 1975.

S a k t i  P. Ghosh, D ata  Base O rg a n iz a t io n  f o r  D ata  Manage­
m en t, Academic, 1976.

P. G ru e n b e rg e r ,  ( e d . ) ,  C r i t i c a l  F a c to r s  in '1 D ata  Manage­
m en t, PH, 1969.

W illiam  C. House, ( e d . ) ,  I n t e r a c t i v e  D e c is io n  O r ie n te d  
Data  Base S ys tem s, P e t r o c e l l i ,  1977.

Donald A. J a r d i n e ,  ( e d . ) ,  Data Base Management S ys tem s. 
N orth  H o l la n d ,  1974.

R. A. Kaiman, S t r u c tu r e d  In fo rm a t io n  F i l e s , W iley, 1973.

H arry  K a tza n ,  J r . , Computer Data Management and Data 
Base T echn o log y , Van, 1975.

David Kromeke, I n t r o d u c t io n  to  D ata  Base S y s tem s,
McGraw, 1977.

B o rje  L a n g e fo rs ,  In fo rm a t io n  Systems A r c h i t e c t u r e , 
P e t r o c e l l i ,  1975.""

B. L a n g e fo rs ,  K j e l l  Sam uelson, I n f o r m a t io n  and Data 
i n  S ys tem s, P e t r o c e l l i ,  1977.

John K. Lyon, An I n t r o d u c t i o n  to  D ata  Base D e s ig n .
W iley , 1971.

James M a r t in ,  P r i n c i p l e s  o f  Data Base Management. PH, 1976.

J .  M a r t in ,  Computer Data Base O r g a n iz a t io n , (2nd e d . ) ,
PH, 1977.
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Bo Sundgren , Theory o f  D ata  B a s e s , P e t r o c e l l i ,  1975.
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SUBJECT Course Guide

COURSE NUMBER

COURSE NAME

CS 304

Computer A r c h i t e c tu r e

DATE OF APPROVAL

CREDIT 3 S e m e s te r  Hours

PREREQUISITES

MAJOR E l e c t i v e

MINOR E l e c t i v e

GENERAL STUDIES No

COURSE DESCRIPTION:

T h is  c o u rs e  shows how l o g i c  d e v ic e s  a r e  assem bled  to  form 
a com puter sy s tem . A d i s c u s s io n  o f  CPU, memory and
I/O  s t r u c t u r e s .  Communication be tw een  components. T echn iques  
f o r  sp e e d in g  up co m p u te rs ,  such a s  p i p e l i n i n g  and p a r a l l e l  
p r o c e s s in g .

I .  Aims and O b j e c t i v e s :

To a c q u a in t  s t u d e n t s  w ith  th e  a r c h i t e c t u r e  o f  v a r i o u s  
ty p e s  o f  co m p u te rs .

I I .  C o n ten t  and Scone o f  th e  C o u rse :

A. An Overview o f  Computer System s
1 .  U n ip ro c e s s o r s
2. M u l t ip r o c e s s o r s
3. P i p e l i n e  p r o c e s s o r s
4 . P a r a l l e l  p r o c e s s o r s

B. Review o f  L og ic  C i r c u i t s

C. Memory Mechanisms
1 .  M agnetic  s to r a g e
2. RAMS, ROMS, EROMS, PROMS
3. E x o t ic  d e v ic e s

D. Im plem en ting  Memory Systems
1 . C o -o rd in a te  A ddressed  S to r a g e
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2 . C o n ten t  A d d re ssa b le  S to ra g e
3. Pushdown S ta c k s
4. Dynamic RAMs
5. M agnetic  D is c s ,  Drums and Tape

E. C o n t ro l  U n i t s
1 .  I n s t r u c t i o n  fo rm a ts
2. Microprogramming
3. C o n tro l  U n i t  P ro c e s s in g
4 . A ddress  P ro c e s s in g
5 . B ranch and I n t e r u p t  P ro c e s s in g

P. I /O  H and ling
1 . I n t e r u p t s
2. D a ta  C hannels and C o n t r o l l e r s
3. H andshaking

G. M in icom puter S t r u c t u r e s

H. Very L arge  Computers
1 . I n c r e a s i n g  Memory Speeds
2. I n c r e a s i n g  P r o c e s s o r  Speeds
3. P i p e l i n i n g
4 . P a r a l l e l i s m

I I I .  Procedures, Techniques and Methods:

1. Lectures

IV, In stru ctio n a l M ateria ls; 

1, Textbook

V. Basic Requirements:

1, Quizzes
2, Homework problems
3, F inal examination

VI, Text:

C. C, F oster , Computer A rch itecture, 2nd ed. (Van-Nostrand 
R einhold .) 1970.
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SUBJECT:
COURSE NUMBER: 

COURSE TITLE: 

CREDIT:

DATE OR APPROVAL: 

TERM:

MAJOR:

MINOR:

GENERAL STUDIES: 

PREREQUISITES:

COURSE DESCRIPTION:

Formal d e f i n i t i o n  o f  programming la n g u a g e s .  I n t r o d u c t i o n  
to  l i s t  p r o c e s s in g ,  s t r i n g  m a n ip u la t io n ,  d a ta  d e s c r i p t i o n ,  
and s im u la t io n  la n g u a g e s .  D e f i n i t i o n  o f  fo rm a l  grammars. 
S em an tics  o f  g ram m atica l  c o n s t r u c t s .

I .  Aims and O b j e c t i v e s :

The p u rp o se  o f  t h i s  c o u rs e  i s  to  p r e s e n t  a  s y s te m a t i c  ap p ro ach  
to  programming la n g u a g e s .  The s t u d e n t  i s  e x p e c te d  to  become 
f a m i l i a r  w i th  s e v e r a l  d i f f e r e n t  l e v e l  l a n g u a g e s .  S e l e c te d  
t o p i c s  from  th e  th e o r y  o f  fo rm a l  la n g u a g e s  and s y n t a c t i c  
a n a l y s i s  a r e  a l s o  d i s c u s s e d .

I I . C ourse  C o n te n t :

A. S t r u c tu r e  o f  Sim ple S ta te m e n ts
1 . In fo rm a l  s y n ta x  and s e m a n t ic s  o f  e x p re s s io n s  

and s t a t e m e n t s
2. T r a n s l a t i o n  betw een i n f i x ,  p r e f i x ,  and p o s t f i x  

n o t a t i o n
3. Pushdown s t o r e s  f o r  t r a n s l a t i o n  and e x e c u t io n
4 . P recedence  h i e r a r c h y  o f  o p e r a t io n s
5. Backus norm al form
6 . P reced en ce  r e l a t i o n ,  p re c e d e n c e  grammars

Course Guide 

CS 305

Programming Languages 

3 Sem es te r  Hours 

1968 

S p r in g  

E le c t i v e  

E l e c t i v e  

No

Assembly Language, D ata  S t r u c t u r e s
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B. S t r u c t u r e  o f  A lg o r i th m ic  Languages
1. Grouping s t a t e m e n t s ,  d e c l a r a t i o n s ,  s c o p e s ,  

b lo c k s
2. F u n c t io n  and s t a te m e n t  ty p e  p ro c e d u re s ,  p a ra m e te r s
3. B in d in g  tim e  o f  program  c o n s t i t u e n t s
4 . R e c u rs iv e  p ro c e d u re s
5. S to ra g e  a l l o c a t i o n s  f o r  b lo c k s
6 . C o r o u t in iz e  t a s k s ,  i n t e r r u p t  s p e c i f i c a t i o n s ,  

and c o n t r o l  s t r u c t u r e s
7 . S y n t a c t i c  s p e c i f i c a t i o n  o f  p ro c e d u re s
8 . Form al se m a n tic s
9. G e n e ra l iz e d  a r r a y s

C. L i s t  P r o c e s s in g  and S t r i n g  M a n ip u la t io n  Languages
1 . L i s t  S t r u c t u r e s
2. S t r i n g  S t r u c t u r e s

D. T o p ic s  i n  Programming Languages
1 . S im u la t io n  la n g u a g e s
2 . Formal d e f i n i t i o n  o f  la n g u a g e s

I I I .  I n s t r u c t i o n a l  M a t e r i a l s :
1 . T extbook
2. Computer f a c i l i t i e s  o f  t h e  C e n te r  f o r  Computer 

S e r v i c e s

IV. T echn iq ues  and M ethodology:

1 . L e c tu r e s  c o v e r in g  th e  th e o r y  and a r e a s  o f  a p p l i c a t i o n
2. G uest l e c t u r e r s  d i s c u s s i n g  t h e i r  s p e c i a l t i e s
3. A ssignm ent o f  programming p r o j e c t s
4 . In d e p e n d e n t  p r o j e c t s

V. Course R e q u ire m e n ts :

1 . C la s s  p a r t i c i p a t i o n
2. S u c c e s s f u l  ru n  o f  s p e c i f i e d  number o f  program s
3. P r e s e n t a t i o n  o f  a  program m ing p r o j e c t  to  c l a s s
4 .  F i n a l  e x am in a t io n

VI. B as ic  T e x t s :

1 .  C oncep ts  o f  Programming Languages by Mark E ls o n ;  
(S c ie n c e  R esea rch  A s s o c i a t e s ,  I n c . ,  1973)

2 . Computer System s O r g a n ia z t io n  and Programming by 
H arry  K a tzan ; (S c ie n c e  R e se a rch  A s so c . ,  1976)
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SUBJECT:
COURSE NUMBER! 

COURSE NAME:

DATE OF APPROVAL: 

CREDIT:

PREREQUISITES:

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:

Course Guide 

CS 306

A lg o r i th m  A n a ly s is

3 S e m es te r  Hours

D i s c r e t e  S t r u c t u r e s ,  l i n e a r  
A lg e b ra ,  Data S t r u c t u r e s

F a l l

E l e c t i v e

E l e c t i v e

No

COURSE DESCRIPTION:

R e a l i s t i c  m odels o f  c o m p u ta t io n  u se d  to  s tudy  r e s o u r c e  
r e q u i r e m e n t s .  T opics i n c l u d e  T u r in g  m ach ines , co m p u ta tio n  
m odels and t e c h n iq u e s ,  u p p e r  bounds, s o r t i n g ,  s e a r c h in g ,  
m a t r ix  m u l t i p l i c a t i o n s ,  f a s t  F o u r i e r  t r a n s f o r m s ,  S au er  
b oun ds , N P-com plete  p ro b le m s .

I .  O b j e c t i v e s :

1 .  To en ab le  s t u d e n t s  to  d e te rm in e  r e s o u r c e  r e q u i r e ­
m ents o f  c o m p u ta t io n a l  p rob lem s

2 . To en ab le  th e  s t u d e n t  to  d e s ig n  r e s o u r c e - e f f i c i e n t  
a lg o r i th m s

3. To e n ab le  s t u d e n t s  to  g iv e  a  p r e c i s e  a n a l y s i s  o f  th e  
dynamic b e h a v io r  o f  a lg o r i th m s

4 .  To e n ab le  s t u d e n t s  to  d e s ig n  f o r  o p t im a l  s o l u t i o n s
5 . To e n a b le  s t u d e n t s  to  d e s ig n  a lg o r i th m s  f o r  p rob lem s 

whose s o l u t i o n  i s  i n t r a c t a b l e .

I I . Course C o n ten t and S co p e :

A. Background
1 .  T u rin g  m achine models and Markov a lg o r i th m s
2. Random a c c e s s  m odels
3. C i r c u i t s  and s t r a i g h t l i n e  program s
4 .  Com plexity  m easu res  i n  v a r i o u s  m odels
5 . Com putation  t e c h n iq u e s :  d iv id e  and co n q u er ,

dynamic program m ing, l i n e a r  r e c u r r e n c e s ,  p ro o f s  
o f  c o r r e c t n e s s
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B. Upper Bounds
1. D a ta  s t r u c t u r e  a lg o r i th m s ,  b in a r y  s e a r c h ,  

u n io n  f i n d  p rob lem s, p r i o r i t y  g r i e v e s
2 . R a d ix  s o r t i n g ,  s o r t i n g  i n  t im e o , u p p e r  and 

lo w e r  bounds
3. C o m b in a t io r i a l  and g rap h  a lg o r i th m s

a .  Depth f i r s t  s e a rc h
b .  Graph isom orphism
c .  P a th  problem s

4 . S t r i n g  m atch ing  prob lem s

C. A lg e b ra ic  A lgorithm s
1 . M a t r ix  m u l t i p l i c a t i o n

a .  S t r o s s e n ' s  a lg o r i th m
b .  P rob lem s r e d u c ib le  t o  m a t r ix  m u l t i p l i c a t i o n

2 . P a s t  P o u r i e r  t r a n s fo rm
a .  D i s c r e t e  f a s t  F o u r i e r  t r a n s fo rm
b .  P o lynom ia l m u l t i p l i c a t i o n ,  i n t e r p o l a t i o n
c .  S c h o n l ia g g e -S ta s s e n ,  i n t e g e r  m u l t i p l i c a t i o n

D. Lower Bounds
1 . D ia g o n a l iz a t io n
2. R e d u c i b i l i t i e s
3. NP -  com plete  problem s
4 . DSPACE, DIIME, NSPACE, NTIME h i e r a r c h i e s
5. E x p o n e n t ia l  tim e

I I I .  Procedures. Techniques, and Methods:

1. Use o f  large rea listic - problems
2. Lectures covering the theory and areas o f app lication
3. V er ifica tio n  o f algorithms using the computer

IV. In stru ctio n a l M aterials:

1. Text books
2. Batch and in tera c tiv e  computing system

V. Basic Requirements;

1. Class p artic ip a tion
2. P inal examination
3. Completion o f assignments
4. Above requirements made known during f i r s t  week o f  

c la s se s
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VI. Basic Text:
Aho, J .  H o p c ro f t ,  J .D .  U llm an, The D esign and A n a ly s is  
o f  Computer A lg o r i th m s, (A ddison-W esley , 1 9 7 4 ) .

V I I I .  B ib l io g ra p h y

A lf r e d  V. Aho, John E. H o p c ro f t ,  J e f f e r y  D. Ullman.,
The D esign  and A n a ly s is  o f  Computer A lg o r i th m , AW, 1974.

Mark A. A iserm an, Leonid A. Gusev, Lev I .  Rozonoer,
I r i n a  M. Smirnova, A leksey  A. T a l ,  L o g ic .  Automata and 
A lg o r i th m s , Academic, 1971.

S .E . Goodman, S .T . H ed e tn iem i, I n t r o d u c t i o n  to  the  
D esign and A n a ly s is  o f  A lg o r i th m s , McGraw, 1977.

R .T. G regory , D.L, K am ey , A C o l l e c t io n  o f  M a tr ic e s  
f o r  T e s t i n g  C om puta tiona l A lg o r i th m s , W iley , 1969.

S.A. G re ib a c k ,  Theory o f  Program  S t r u c t u r e s ;  Schemes, 
S e m a n t ic s .  V e r i f i c a t i o n , S p r in g e r ,  1975.

Matthew S. H echt, Flow A n a ly s is  o f  Computer P rogram s, 
E l s e v i e r ,  1977.

L eonard  K le in ro c k ,  Queueing System s. V ol. I :  Theory,
W iley , 1975.

Donald E. Knuth, The A rt  o f  Computer Program ming.
Vol. I I :  Sem inum erical A lg o r i th m s , AW, 1969.

R. E. M i l l e r ,  J.W. T h a tc h e r ,  ( e d s . ) ,  C om plexity  o f  
Computer C om puta tions , Plenum, 1972.

A lb e r t  N i^ e n h u is ,  H .S . W olf, C o m b in a to r ia l  A lg o r i th m s . 
Academ ic, 1975.

Edward M. R e in g o ld , J u r g  N e i v e r g e l t ,  N a rs in g h  Deo, 
C o m b in a to r ia l  A lg o r i th m s. Theory and P r a c t i c e , PH, 1977.

J e f f r e y . R .  S p irn ,  Program B e h a v io r ; Models and Measure­
m en t. E l s e v i e r ,  1977.

J .  F . T raub , ( e d . ) ,  A lgo rith m s ' and C om plex ity : Recent
Re s u i t s  and Hew D i r e c t io n s .  Academic, 1976.
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SUBJECT:
COURSE NUMBER: 

COURSE NAME:

BATE OF APPROVAL:

CREBIT:

PREREQUISITES

MAJOR:

MINOR:

GENERAL STUDIES:

Course Guide 

CS 307

N um erica l A n a ly s i s  I

3 S em es te r  Hours

C a lc u lu s  I ,  I I ,  Computer 
S c ience  I ,  I I

E l e c t i v e

E le c t iv e

No

COURSE DESCRIPTION:

An i n t r o d u c t i o n  to  n u m e r ic a l  m ethods. T o p ic s  i n  n u m e r ic a l  
a n a l y s i s  i n c lu d e  e r r o r  a n a l y s i s ,  methods f o r  s o l u t i o n  o f  
e q u a t io n s ,  p o ly n o m ia l  a p p ro x im a t io n ,  i n t e r p o l a t i o n ,  q u a d ra ­
t u r e ,  s o l u t i o n  o f  d i f f e r e n t i a l  e q u a t io n s  w i th  i n i t i a l  con­
d i t i o n s ,  m a t r ix  a l g e b r a  and s im u lta n e o u s  e q u a t io n s .

I .  G enera l  Aims:

3.

To s t r e n g t h e n  th e  s t u d e n t s ’ g ra s p  o f  b a s i c  n o t io n s  
i n  a n a l y s i s  and a lg e b r a ,  e . g . ,  t h e  i d e a  o f  a  se q u en c e ,  
l i m i t ,  r e c u r s i o n  r e l a t i o n ,  d e f i n i t e  i n t e g r a l ,  
m a t r ix  t e c h n iq u e s  i n  a lg e b r a .
To h e lp  t h e  s tu d e n t  see  th e  c o n n e c t io n  betw een an 
a lg o r i th m  a s  a  c o m p u ta t io n a l  p r o c e d u r e ,  and th e  
m a th e m a tic a l  f o u n d a t io n s .
To h e lp  t h e  s tu d e n t  a p p r e c i a t e  th e  ty p e  o f  a lg o r i th m i c  
app roach  t h a t  e n a b le s  a p rob lem  t o  be h a n d le d  by 
a  com puter .

I I .  S p e c i f i c  O b j e c t i v e s :

1 . To u n d e r s ta n d  th e  n a tu r e  o f  a  r e c u r s i v e  fo rm u la  
w i th  s p e c i f i c  exam ples u sed  to  s o lv e  c e r t a i n  c l a s s e s  
o f  p ro b lem s .

2. To se e  how a  c o m p u ta t io n a l  p ro c e d u re  i s  developed  
from th e  m a th e m a tic a l  th e o r y .
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3. To learn  basic  p r in c ip les o f computation as an 
art in  so fa r  as i t  perta ins to matters of pre­
c is io n , accuracy, errors, and checking, by carrying  
out actual numerical ca lcu la tio n s with sp e c if ic  
problems.

4. To learn  the b asic  techniques used to approximate 
a given function  by simpler fun ction s, e . g . ,  
polynom ials.

5. To understand the basic theorems
concerned with convergence o f sequences generated  
by it e r a t iv e  procedures.

I I I .  Methods o f  E valuation:

1. Pinal examination
2. Class p a rtic ip a tio n
3. Assignment o f s p e c if ic  problems to be turned in
4. W riting o f programs to be te sted  on the computer

IV. Course C o n te n t :

A. S o l u t i o n  o f  E q u a t io n s  (10 l e s s o n s )
1 .  F u n c t io n a l  i t e r a t i o n
2. Convergence Theorems i n c l u d i n g  Cauchy C r i t e r i o n
3. L i p s c h i t z  c o n d i t i o n
4 .  A i t k e n 's  d e l t a - s q u a r e d  method
5. Newton-Raphson method
6 . Method o f  f a l s e  p o s i t i o n
7. Method o f  c h o rd s
8 . B i s e c t i o n  method
9. B a i r s t o w 's  method f o r  p o ly n o m ia l  e q u a t io n s

10. V onM ise 's  method

B. P o ly n o m ia l  a p p ro x im a tio n  (15 l e s s o n s )
1 .  E v a lu a t io n  o f  p o ly n o m ia ls
2. T a y lo r  p o ly n o m ia l
3. L eg endre  p o ly n o m ia l
4 .  L e a s t - s q u a t e  a p p ro x im a t io n
5. D e f i n i t i o n s  o f  norms
6 . E r r o r  o f  a p p ro x im a tio n
7 . L a g r a n g e 's  i n t e r p o l a t i o n  fo rm u la
8. Gram -Schm idt p ro c e s s
9. Chebyshev p o ly n o m ia ls

10. T r ig o n o m e tr ic  a p p ro x im a t io n s
11. N e w to n 's  i n t e r p o l a t i o n  p o ly n o m ia l  w i th  d iv id e d  

d i f f e r e n c e s
12. O rd in a ry  d i f f e r e n c e s .  Forw ard and backward 

d i f f e r e n c e  o p e r a t o r
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13 . T ra p e z o id a l  r u l e
14 . S im pson 's  r u l e
15 . G auss ian  q u a d ra tu r e

S o lu t io n  o f  o r d in a r y  d i f f e r e n t i a l  e q u a t io n s  (5 l e s s o n s )  j

1 .  N um erical d i f f e r e n t i a t i o n  j
2 . R unge-K utta  w i th  R u n g e 's  c o e f f i c i e n t s  I
3 . Adams-Moulton p r e d i c t o r - c o r r e c t o r  method

,]

M a tr ix  a lg e b r a  and s im u lta n e o u s  e q u a t io n s  (10 l e s s o n s )

1 .  E lem entary  o p e r a t io n s
2 . G au ss -Jo rd an  e l i m i n a t i o n  method ;
3 .  M a tr ix  i n v e r s io n
4 .  G a u ss -S e id e l  i t e r a t i v e  method
5 . E ig e n v a lu e s  and e ig e n v e c to r s

Monte Carlo  (5 l e s s o n s )

1 .  Random number g e n e r a t o r s
2 . S o lu t io n  o f  p ro b lem s
3 . S t a t i s t i c a l  a n a l y s i s

V. P ro c e d u re s .  T echniques and M ethods:

1 . L e c tu r e s  c o v e r in g  th e o r y  and a re a s  o f  a p p l i c a t i o n
2. V e r i f i c a t i o n  o f  a lg o r i th m s  u s in g  f a c i l i t i e s  o f  th e  

C e n te r  f o r  Computing S e r v ic e s
3. A ssignm ent o f  p rob lem s

VI. I n s t r u c t i o n a l  M a t e r i a l s :

1 .  Textbook
2. IBM 370 Computing System (b a tc h  and i n t e r - a c t i v e

u s e )

V II .  B a s ic  T e x t :

E le m e n ta ry  N um erical A n a ly s i s ,  2nd e d . , by S .D . C onte , 
(M cGraw-Hill Co.) 1974.

V I I I .  B ib l io g ra p h y

Forman S. Acton, N um erica l  Methods That Work. H a rp e r ,  
1970.

i

D
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SUBJECT: Course Guide

COURSE NUMBER CS 308

COURSE NAME N um erical A n a ly s i s  I I

DATE OF APPROVAL

PREREQUISITES

CREDIT 3 S em este r  Hours

Computer S c ie n c e  I ,  I I  
C a lc u lu s  I ,  I I

TERM F a l l

MAJOR: E le c t i v e

MINOR E l e c t i v e

GENERAL STUDIES No

COURSE DESCRIPTION:

The c o u rse  i n c l u d e s  t o p i c s  i n  u n c o n s t r a in e d  m ax im iz a t io n /  
m in im iz a t io n  o f  u n i v a r i a t e  f u n c t io n s  u s in g  such  methods as 
e x h a u s t iv e  s e a r c h ,  i n t e r v a l  s e a r c h ,  random s e a r c h ,  F ib o n acc i  
s e a r c h ,  e t c . , and o f  m u l t i v a r i a t e  f u n c t i o n s  u s in g  te c h n iq u e s  
such  a s  th e  method o f  s t e e p e s t  d e s c e n t .  The l i n e a r  program ­
ming problem  i s  i n t r o d u c e d  and th e  s im p le x  method f o r  s o lv in g  
i t .  T op ics  a r e  co vered  i n  th e  c o n te x t  o f  d e c i s i o n  making. 
V e r i f i c a t i o n  o f  a lg o r i th m s  i s  made u s in g  a  com puter.

I .  Aims and O b . ie c t iv e s :

The pu rpose  o f  t h i s  c o u rse  i s  to  g iv e  t h e  s tu d e n t  an 
i d e a  o f  th e  s t e p s  an a p p l i e d  m a th e m a tic ia n  fo l lo w s  in  
s o lv in g  a  prob lem  i n  a  r e a l i s t i c  s i t u a t i o n .  The s t e p s  
a r e :  (1 )  th e  r e c o g n i t i o n  and a n a l y s i s  o f  th e  non-m athe-
m a t i c a l  o r i g i n  o f  th e  problem , (2) f o r m u la t io n  o f  a  
m a th e m a tic a l  model o f  th e  problem  s i t u a t i o n ,  (3) s o lu ­
t i o n  o f  th e  m a th e m a tic a l  problem  and r e l e v a n t  co m p u ta t io n s ,  
(4 )  th e  i n t e r p r e t a t i o n  o f  th e  r e s u l t s  o f  th e  s o l u t i o n  i n  
te rm s o f  th e  o r i g i n a l  problem . A m a jo r  o b j e c t i v e  i s  to  
in t r o d u c e  th e  s tu d e n t  to  problem  s o lv in g  i n  th e  c o n te x t  
o f  th e  d e c i s i o n  making p ro c e s s ,  namely th e  c o n s t r u c t io n  
o f  a model o f  w h a te v e r  i t  i s  a  d e c i s i o n  must be made 
a b o u t ,  d e te r m in a t io n  o f  o b j e c t i v e s  and c r i t e r i a  w ith  
r e s p e c t  to  th e  m odel, th e  d e te r m in a t io n  o f  c o n s t r a i n t s  
th e  p o s s ib l e  c h o ic e s ,  and f i n a l l y ,  o p t im iz a t io n  w i th in  
th e  bounds s e t  by t h e  c r i t e r i a  and c o n s t r a i n t s .  The 
co u rse  can be o f f e r e d  on e i t h e r  an e le m e n ta ry  o r  an 
advanced l e v e l .  On an e le m e n ta ry  l e v e l ,  t h e  cou rse  would 
be u s e f u l  to  m a jo rs  i n  th e  s o c i a l  s c i e n c e s .
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I I .  Content and Scope of the Course:
A. M axim iza tion  and M in im iz a t io n  o f  U n iv a r i a t e  F u n c t io n s

1 .  E x h au s tiv e  s e a rc h
2 . I n t e r v a l  s e a rc h
3. Random se a rc h
4 . F ib o n a cc i  s e a rc h

B. M axim iza tion  and M in im iz a t io n  o f  M u l t i v a r i a t e  F u n c tio n s
1 .  E x h au s tiv e  s e a rc h
2. I n t e r v a l  s e a rc h
3. G rid  se a rc h
4 . S te e p e s t  d e sc e n t

C. M a tr ix  A lgebra
1 . T ranspose  o f  a  m a t r ix
2. Symmetric m a t r ix
3. T r ia n g u la r  and e ch e lo n  m a t r ic e s
4 . D e term in an ts
5. I n v e r s e  m a t r ix
6 . M a tr ix  t r a n s f o r m a t io n s

D. System s o f  l i n e a r  E q u a t io n s

E. Convex S e ts
1 . L in e a r  i n e q u a l i t i e s
2. Convex s e t s
3. Maximum and minimum o f  a  l i n e a r  f u n c t i o n  over a 

convex polygon

F. L in e a r  Programming
1. A g e n e ra l  l i n e a r  programming prob lem
2. The du a l  problem
3. Sim plex method
4 . Degeneracy

I I I .  P ro c e d u r e s .  T echniques and M ethods:
1. L e c tu r e s  c o v e r in g  th e  th e o r y  and a r e a s  o f  a p p l i c a t i o n
2. V e r i f i c a t i o n  o f  a lg o r i th m s  u s in g  f a c i l i t i e s  o f  

th e  C e n te r  f o r  Computing S e r v ic e s
3 . Assignm ent o f  problem s

IV. I n s t r u c t i o n a l  M a t e r i a l s :
1 . Textbook
2. IBM 360 Computing System (b a tc h  and i n t e r a c t i v e  u se )
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V. B a s ic  R e q u ire m e n ts ;
1 .  S a t i s f a c t o r y  run  o f  program s on th e  com puter
2 . C la s s  p a r t i c i p a t i o n
3. P in a l  e x am in a tio n
4 . Above r e q u i r e m e n ts  made known d u r in g  f i r s t  l e c t u r e  

p e r io d

VI. B a s ic  T e x t :
1 . Methods o f  O p t im iz a t io n  by Cooper & S t e i n  (W iley,

1970)
2 .  Man Made World by c o n t r i b u t o r s  to  E .C .C .P .  (McGraw- 

H i l l ,  1968) P laced  on r e s e r v e

V II .  B ib l io g ra p h y

James R. B ranch , Donald J .  Rose, ( e d . ) ,  S p a rs e  M a tr ix  
C om pu ta tio ns , Academic, 1976.

Noel G a s t i n e l ,  L in e a r  N um erical A n a l y s i s . Academic, 1970.

G e ra ld  B. H a g g e r ty ,  E lem en tary  N um erica l A n a ly s i s  w ith  
Program m ing. A l ly n ,  1972.

James M. O r te g a ,  N um erical A n a ly s is  -  A Second C ou rse , 
Academic, 1972.

H. S ch w artz ,  e t  a l ,  N um erical A n a ly s is  o f  Symmetric 
M a t r ic e s ,  PH, 1973.

G. W. S te w a r t ,  I n t r o d u c t i o n  to  M a tr ix  C o m p u ta t io n s . 
Academic, 1973.
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SUBJECT Course Guide
COURSE NUMBER

COURSE NAME

cs 309

Computer a p p l i c a t i o n s  i n  th e  
S c ien c es  I

DATE OF APPROVAL

CREDIT 3 Sem ester  Hours

PREREQUISITES Computer S c ien c e  I ,  C a lc u lu s  I

MAJOR E le c t iv e

MINOR E le c t iv e

GENERAL STUDIES

COURSE DESCRIPTION;

A su rv ey  o f th e  b ro ad  spec trum  o f  com puter u se  i n  s c i e n c e ,  
i n c l u d i n g  th e  com puter as  a  c o m p u ta t io n a l  t o o l ,  t h e  computer 
as  a  l a b o r a to r y  t o o l ,  and com puter a s  a  p a r t n e r  i n  d e s ig n  
and a n a l y s i s .  A d d i t io n a l  t o p i c s  w i l l  in c lu d e  i n t r o d u c t o r y  
c o n c e p ts  in  com puter g r a p h i c s ,  canned program s v s  u s e r  
dev e lo p ed  p rog ram s, h i n t s  f o r  d e v e lo p in g  l a r g e  a p p l i c a t i o n s .  
S tu d e n ts  w i l l  p rogram  a number o f  p roblem s from th e  a r e a s  o f  
p h y s i c s ,  e n g in e e r in g ,  c h e m is try ,  b io lo g y ,  and m e d ic in e .

I . Aims and O b j e c t i v e s :

1 . To a c q u a in t  s t u d e n t s  w ith  th e  v a r i o u s  modes i n  which 
th e  com puter can be used  i n  s c i e n t i f i c  a p p l i c a t i o n s

2 . To p ro v id e  s t u d e n t s  w ith  an o p p o r tu n i ty  to  d e v e lo p  
and debug a  number o f  m ean ing fu l program s r e l a t e d  
to  th e  c o u rs e

I I  C o n ten t and Scone o f  th e  C o u rse :
A. Measurement o f  Analog S ig n a ls  by Computer

1 . C h a r a c t e r i s t i c s  o f  Analog and D i g i t a l  S i g n a l s
2. D ata  A c q u i s i t i o n  d e v ic e s
3. Sam pling o f  Analog S ig n a ls  and R e c o n s t r u c t io n
4. The Sam pling  Theorem
5. I n t e r f a c i n g  th e  computer t o  th e  o u t s i d e  w orld
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B. C oncepts i n  Real Time Computing
1 . E vent d r iv e n  system s
2. Time d r iv e n  system s
3. Computer d r iv e n  system s
4. h eed s  o f  a r e a l  tim e system  programming lan g u a g e

C. T ech n iqu es  f o r  w r i t i n g  I n t e r a c t i v e  Programs
1 . W r i t in g  th e  f r o n t  end -  o r ,  what do you t e l l  

t h e  u s e r ?
2. A menu d r iv e n  f r o n t  end
3. How do you p r e s e n t  th e  o u tp u t?

1 . Review o f  M athem atica l Concepts
1 . I n t e g r a t i o n  by computer
2 . S o lv in g  d i f f e r e n t i a l  e q u a t io n s  by com puter

E. C oncepts i n  G raph ics
1 . World and User C o o rd in a te  Systems
2 . P l o t t i n g  on p r i n t e r s
3. P l o t t i n g  u s in g  g ra p h ic  d e v ic e s

F. Programming o f  s p e c i f i c  problem s chosen from  v a r io u s  
s c i e n t i f i c  f i e l d s

I I I .  P ro c e d u re s .  T echn iq ues , and M ethods:

1 . l e c t u r e s
2. A ssignm ent o f  problem s and term  p r o j e c t
3. V i s i t s  to  v a r io u s  com puter i n s t a l l a t i o n s

IV. I n s t r u c t i o n a l  M a t e r i a l s :
1 .  Textbooks
2 . Computer m a n u fa c tu re rs  m anuals
3 . I n s t r u c t o r ’ s n o te s

V. B as ic  R e q u ire m e n ts :
1 .  Q u izzes
2. Programming problem s
3. O ra l  and w r i t t e n  p r e s e n t a t i o n  o f  term  p r o j e c t

V I. B as ic  T e x t :
W illiam  Ralph  B e n n e t t ,  J r .  S c i e n t i f i c  and E n g in e e r in g  
P ro b le m -S o lv in g  w ith  th e  Computer t P r e n t i c e  H a l i l
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SUBJECT:
COURSE NUMBER: 

COURSE NAME

DATE OF APPROVAL: 

CREDIT:

PREREQUISITES:

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:

Course Guide 

CS 401

Advanced Computer Technology 
Pro jec ts /C O -O P

4 Sem ester  Hours

S e n io r  S t a tu s ;  B GPA i n  Com­
p u t e r  C la s se s

S p r i n g / F a l l

E l e c t i v e

No

No

COURSE DESCRIPTION:

The c o u rse  p ro v id e s  th e  s t u d e n t  an o p p o r tu n i ty  t o  sh a rp e n  
com puter s k i l l s  p r e v i o u s ly  l e a r n e d  and to  a c q u i r e  f u r t h e r  
t e c h n i c a l  knowledge i n  a  s i t u a t i o n  c lo s e l y  a k in  t o  t h a t  he 
w i l l  e n c o u n te r  i n  f u t u r e  employment. Under th e  g u id an ce  o f  
a  f a c u l t y  a d v i s o r  and s u p e r v i s i o n  o f  th e  Computer C e n te r  
s t a f f ,  he w i l l  become a  c o n t r i b u t i n g  member to  s i g n i f i c a n t  
com puter p r o j e c t s  u n d e r  developm ent by th e  Computer C e n te r  
and v a r i o u s  d e p a r tm e n ts  w i th in  th e  C o l le g e .  S tu d e n ts  o p t in g  
f o r  CO-OP w i l l  d e r iv e  a s i m i l a r  l e a r n in g  e x p e r ie n c e  w i th  
s e l e c t e d  com panies i n  b u s in e s s  and i n d u s t r y .

I .  Aims and O b j e c t i v e s :

The p u rp o se  o f  t h i s  c o u rse  i s  to  g iv e  th e  s t u d e n t  a c t u a l  
e x p e r ie n c e  p e rfo rm in g  a v a r i e t y  o f  programming and p ro ­
gramming r e l a t e d  t a s k s  i n  th e  r e a l  w orld  s i t u a t i o n .
The s u c c e s s f u l  c o m p le t io n  o f  t h i s  co u rse  w i l l  g r e a t l y  
enhance t h e  employment p o s s i b i l i t i e s  o f  t h e  s tu d e n t  and 
a l s o  p ro v id e  a  m easure  o f  s e l f - c o n f i d e n c e  when s t a r t i n g  
h i s  f i r s t  c a r e e r  p o s i t i o n .

I I .  C o n ten t  and Scope o f  th e  C o u rse :

Some o f  th e  t a s k s  and a c t i v i t i e s  t h a t  t h e  s tu d e n t  can 
a n t i c i p a t e  a r e :
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1 . How to  d e f in e  a  problem
2. How to  d e s ig n  a l t e r n a t e  s o l u t i o n s  to  a  problem
3. S e l e c t i n g  th e  optimum s o l u t i o n
4 . T r a n s l a t i n g  th e  s o l u t i o n  i n t o  com puter p r o c e s s a b le  

form
5. T e s t in g  and im p lem en tin g  th e  s o l u t i o n
6 . Documenting th e  s o l u t i o n  so t h a t  o t h e r s  may u se  i t

O th e r  b y -p ro d u c ts  t h a t  th e  s tu d e n t  w i l l  r e a l i z e  a r e :
1 .  F u n c t io n in g  as a member o f  a  p r o j e c t  team
2. Knowledge o f  i n d i v i d u a l  components o f  a  com plete

au tom ated  system
3. The f u n c t i o n a l  and o p e r a t i o n a l  components o f  a 

t o t a l  D ata  P r o c e s s in g  Departm ent
4 . How com puters s e rv e  d iv e r s e  a r e a s  o f  u s e r s

I I I .  P ro c e d u re s .  T echn iques  and M ethods:

1 . I n d i v id u a l  i n s t r u c t i o n  from a d v iso r /p ro j j-e c t  l e a d e r
2 . Works on i n d i v i d u a l  t a s k s  as  member o f  a  l a r g e r  

programming and d e s ig n  team.

IY. I n s t r u c t i o n a l  M a t e r i a l s :

1 .  Ho s p e c i f i c  t e x t
2 . Uses a p p l i c a b l e  lan guag e  and com puter m anuals as 

d e s ig n a te d .

V. B a s ic  R e q u ire m e n ts :

1 .  Advanced s t a n d in g  i n  Computer S c ien ce
2. C a p a b i l i t y  o f  w orking  a lo n e  a s  w e l l  a s  i n  a  co­

o p e r a t iv e  s i t u a t i o n .

V I. B a s ic  T e x t :

None r e q u i r e d
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Course Guide >:
CS 402 j

S p e c ia l  T op ics  i n  Computing 1
it

3 S e m e s te r  Hours

I n s t r u c t o r ' s  P e rm is s io n

F a l l  a n d /o r  S p r in g

E l e c t i v e

E l e c t i v e

No

COURSE DESCRIPTION:

The c o u rse  i s  a  v a r i a b l e  d o n te n t  and v a r i a b l e  i n s t r u c t o r  
c o u rs e  o f f e r e d  a t  l e a s t  once a  y e a r  c o v e r in g  s p e c i a l  t o p i c s  
depend ing  on th e  e x p e r t i s e  o f  th e  i n d i v i d u a l  i n s t r u c t o r  
a s s ig n e d  to  t e a c h .  The i n t e n t  i s  to  c o v e r  t o p i c s  n o t  in c lu d e d  
i n  o t h e r  s t a n d a r d  c o u rs e s  o r  t o p i c s  t h a t  form p a r t  o f  th e  
e x p e r t i s e  o f  p a r t i c u l a r  i n s t r u c t o r s .

I . O b j e c t i v e s :

The p u rp o se  o f  t h i s  c o u rse  i s  make a v a i l a b l e  s u b j e c t  m a t t e r  
and m ethodology n o t  found i n  th e  o t h e r  c o u rs e s  o f  th e  c u r r i  
culum o r  n o t  n o rm a lly  found  i n  th e  s t a n d a r d  c o u rs e s  i n  com­
p u t e r  s c i e n c e .  I t  i s  a l s o  an e x p e r im e n ta t io n  c o u rse  where 
i n s t r u c t i o n a l  t e c h n o lo g ie s  and s u b j e c t  m a t t e r  can be t e s t e d  
b e fo re  c r e a t i n g  a new c o u rs e .

I I . C on ten t  and Scope o f  th e  C o u rse :

S p e c ia l  t o p i c s  i n  com puter s c ie n c e  to  be a r r a n g e d .

I I I .  P r o c e d u re s .  T ech n iq u es , and M ethods:

An e f f o r t  w i l l  be made to  t a p  th e  s p e c i a l  e x p e r t i s e  o f  
d i f f e r e n t  i n s t r u c t o r s  each  tim e i t  i s  o f f e r e d .

SUBJECT:

COURSE NUMBER: 

COURSE NAME:

DATE OF APPROVAL: 

CREDIT:

PREREQUISITES:

TERM:

MAJOR:

MINOR:

GENERAL STUDIES:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 154 -

IV. I n s t r u c t i o n a l  M a t e r i a l s :

To be s e l e c t e d .

V. B asic  R e q u ire m e n ts ;

To be s p e c i f i e d  d u r in g  th e  f i r s t  c l a s s  m ee tin g s ,

V I. B asic  T e x t :

To be s e l e c t e d .
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SUBJECT Course Guide

COURSE NAME

COURSE NUMBER CS 404

P h y s ic a l  D esign o f  Computer 
Systems

DATE OP APPROVAL

CREDIT 3 S em este r  Hours

PREREQUISITE D ata  S t r u c t u r e s  
Data Base D esign 
O p e ra t in g  Systems

TERM

MAJOR E le c t i v e

MINOR E le c t i v e
NoGENERAL STUDIES

COURSE DESCRIPTION:

A d e s c r i p t i o n  o f  new programming system  d e s ig n  c o n c e p ts  
i n c l u d i n g ,  s t r u c t u r e d  program m ing, s te p w ise  r e f in e m e n t ,  
i n f o rm a t io n  h i d i n g ,  t r a n s p a r e n c y  and top-dow n d e s ig n .
W ri t in g  s p e c i f i c a t i o n s  f o r  l a r g e  s c a l e  sy s te m s ,  i n t e r p r e t ­
in g  th e s e  s p e c i f i c a t i o n s .  How to  manage a  p r o j e c t  in c lu d in g  
s c h e d u l in g  and manpower e s t i m a t i o n .  Coding and debugging 
t e c h n iq u e s ,  m a in ta in in g  and docum enting a  sys tem . The 
methods and c o n c e p ts  w i l l  be d e m o n s tra te d  by u s in g  them 
in  th e  developm ent o f  a c l a s s  p r o j e c t .

I .  Course O b j e c t i v e :

T h is  c o u rs e  i s  in te n d e d  to  show th e  s t u d e n t s  th e  fo rm a l  and 
p r a c t i c a l  ap p ro a ch e s  to  th e  complex prob lem s in v o lv e d  in  l a r g e  
s c a l e  sy s tem s d e s ig n  and deve lopm en t. The s tu d e n t s  w i l l  
e x p lo re  t h e  d i f f e r e n t  methods a s  th e y  ta k e  a  c l a s s  p r o j e c t  
from th e  w r i t i n g  o f  th e  sy s tem s s p e c i f i c a t i o n s  th ro u g h  
d e s ig n ,  c o d in g ,  debugging and d o c u m e n ta t io n .  T h is  cou rse  
w i l l  p r o v id e  th e  s tu d e n ts  w i th  a r a r e  o p p o r tu n i ty  t o  use  
and e v a lu a t e  th e s e  t e c h n iq u e s  i n  an a c t u a l  developm ent 
s i t u a t i o n .
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I I .  C o n ten t  and Scope o f  th e  C ourse :
\ ■

A. M a jo r-e le m e n ts  o f  th e  system  developm ent p r o c e s s

1 .  Problem  d e f i n i t i o n
2 . I n i t i a l  d e f i n i t i o n  o f  system
3. J u s t i f i c a t i o n  f o r  p r o j e c t
4 .  D e ta i l e d  sys tem  re q u ire m e n ts
5 . System d e s ig n
6 . System developm ent
7 .  System i n t e g r a t i o n  and t e s t i n g
8 . U ser  do cu m en ta tio n
9 . System  m ain tenance

B. D e f in in g  th e  Problem  and th e  S o lu t io n

1 . U n d e rs ta n d in g  th e  User and env ironm en t
2 . Scoping  th e  problem
3. P r e s e n t a t i o n  o f  in f o r m a t io n  ( w r i t t e n ,  v e r b a l )

C. J u s t i f y i n g  th e  p r o j e c t

1 . E s t im a t io n  o f  t im e  and s t a f f i n g
2. E s t im a t in g  "w orth"  o f  system
3. Economics o f  so f tw a re  developm ent

D. System R eq u irem en ts

1 .  U n d e rs ta n d in g  th e  u s e r  (w alk  i n  h i s  sh o e s )
2. L e v e ls  o f  r e q u i r e m e n ts
3. O r g a n iz a t io n  o f  in fo rm a t io n
4 . P r e s e n t a t i o n  o f  in fo rm a t io n
5. Feedback p r o c e s s

E. System D esign te c h n iq u e s

1 . Top-down d e s ig n
2. S tep w ise  r e f in e m e n t
3. S t r u c tu r e d  programming
4 . I n f o r m a t io n  h id in g  ( s o f tw a r e  W ate rg a te )

F. Development

1 . S c h e d u le s  and s t a f f i n g
2. D iv is io n  o f  l a b o r
3. D esign rev ie w  p ro c e d u re s
4 . C ^ ie f  programmer team c o n cep t
5. The t a r p i t  porb lem
6 . Development env ironm en t I

j j

i
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G. Integration and Testing

1. Development env ironm ent I I
2. Module t e s t i n g
3. P u t t i n g  i t  t o g e t h e r
4 . T r i a l i n g  so f tw a re
5. Feedback and e v a lu a t io n

H. U ser D ocum entation

1. U ser  manual
2 .•  O n lin e  d ocum en ta tion
3. T r a in in g  p ro c e d u re s
4 . How n o t  to  document

I .  M a in ta in in g  a  System
it

1 . System docum en ta tion
2. Program  comments
3. Program  s t y l e
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I I I .  P r o c e d u re s ,  Techniques and M ethods:

1, l e c t u r e s  supplem ented  by r e a d in g  examples
2. C la s s  p r o j e c t

IV. R eq u ired  R e a d in g s :

1. The M y th ica l  Man-Month by F . P . Brook, (Addison' 
W eseley) 1975.

2. S o f tw a re  T ools by K e rn ig la n  & P la u g e r  (A ddison- 
W esley) 1976.

V. B ib l io g ra p h y

N. B en w ell ,  S, Chomet, B enchm ark ing : Computer E v a lu a ­
t i o n  and M easurem ent. H a ls te d ,  1975.

M.E. Drummond, E v a lu a t io n  and Measurement T echn iques  
f o r  D i g i t a l  Computer S y s tem s. PH, 1975.

W alte r  F r e i b e r g e r ,  ( e d . ) ,  S t a t i s t i c a l  Computer System 
P e rfo rm ance  E v a lu a t io n , Academic, 1972.

H e rb e r t  Helerm an, Thomas F. Conroy, Computer System 
P e r fo rm a n c e , McGraw, 1975.

Edward 0 .  J o s l i n ,  Computer S e l e c t i o n . AW, 1968.

M ichael F. M o rr is ,  Paul F. R o th , Computer P erfo rm ance  
E v a l u a t i o n , P e t r o c e l l i ,  1977.

l i b a  Svobodova, Computer P e rfo rm ance  Measurement and 
E v a lu a t io n  Methods: A n a ly s is  and A p p l ic a t io n ,  E l s e v i e r ,
1975.

M aurice Blackman, The D esign o f  Real-Tim e A p p l i c a t i o n s . 
W iley , 1975.

Dick H. Brandon, Max Gray, P ro . je c t  C o n tro l  S t a n d a r d s . 
P e t r o c e l l i ,  1970.

D. H. B randon, M. Gray. Management P la n n in g  f o r  D ata  
P r o c e s s i n g . P e t r o c e l l i ,  1970.

Raymond J .  Colemen, M. H. R i l e y ,  ( e d s . ) ,  MIS: Manage­
ment D im ensions . Holden, 1973.

Hamed K. E ld e n ,  Max F. C r o f t ,  I n fo rm a t io n  S ystem s: A
Management S c ien c e  Approach. P e t r o c e l l i ,  1974.
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SUBJECT Course Guide

COURSE NUMBER:

DATE OP APPROVAL:

COURSE NAME

CS 405

M ic ro p ro c e s so r s  and M icrocom puters 

1978

CREDIT 3 S em es te r  Hours

PREREQUISITES: P h y s ic s  I I ,  D i g i t a l  E l e c t r o n i c s  
Some knowledge o f  assem bly 
la n g u a g e  recommended.

MAJOR: E l e c t i v e

MINOR: E l e c t i v e

GENERAL STUDIES No

COURSE DESCRIPTION:

T h is  c o u rs e  f o c u s e s  on m ic ro p ro c e s s o r /m ic ro c o m p u te r  te c h n o lo g y  
and a p p l i c a t i o n s .  Topics d i s c u s s e d  i n c l u d e :  what i s  a
m ic ro p ro c e s s o r /m ic ro c o m p u te r ;  ha rdw are  a r c h i t e c t u r e ;  s o f t ­
ware f a c i l i t i e s ;  p e r i p h e r a l  d e v ic e  i n t e r f a c i n g  t e c h n iq u e s .  
V a rio u s  p o p u la r  m ic ro p ro c e s s o rs  w i l l  be compared; i . e .  8080A, 
6800, Z80, L S I111, e t c .  and f u t u r e  t r e n d s  w i l l  be c o n s id e r e d .  
S tu d e n ts  w i l l  code some program s f o r  a  m icrocom puter .

I . Aims and O b j e c t i v e s :

1 .  To a c q u a in t  s t u d e n t s  w i th  th e  a r c h i t e c t u r e  o f  
common m ic ro p ro c e s s o rs

2 . To a c q u a in t  s t u d e n t s  w i th  th e  s t r u c t u r e  o f  common 
m achine la n g u a g e s

3 . To g iv e  s tu d e n t s  an o p p o r tu n i ty  to  program m ic ro ­
com puters  and to  i n t e r f a c e  them w i th  e x t e r n a l  d e v ic e s .

I I • C o n te n t  and Scope o f  th e  C o u rse :

A. M ic ro p ro c e s so r  A r c h i t e c t u r e
1 .  Overview
2. R e g i s t e r s
3 .  A r i t h m e t i c / l o g i c  u n i t s
4 . I n s t r u c t i o n  h a n d l in g  a r e a s
5 . S ta c k s
6 .  Some examples
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B. Memory
1. RAM
2. ROMs and PROMs
3. A d d re ss in g  memory

C. M ic ro p ro c e s so r  I n s t r u c t i o n  S e t s
1. I n s t r u c t i o n  fo rm ats
2. A d d re ss in g  methods
3. I n s t r u c t i o n  ty p e s
4. Some s p e c i f i c  examples

D. A ssem blers
1. Some f e a t u r e s  o f  a s se m b le rs
2. Use o f  c r o s s  a ssem b le rs

E. S o ftw are  I
1 . W r i t in g  program s f o r  m ic ro s
2. Debugging and T e s t in g

F. I n p u t /O u tp u t
1. I /O  c o n s i d e r a t i o n  f o r  m ic ro s
2. A d d re ss in g  I/O
3. Timing c o n s i d e r a t i o n s
4. P a r a l l e l  I n t e r f a c e  A d a p te rs
5. S e r i a l  I n t e r f a c e  A d ap te rs
6. Some s p e c i f i c  examples

G. I n t e r r u p t  Systems
1. C h a r a c t e r i s t i c s  o f  I n t e r r u p t s
2. S im ple  i n t e r u p t  system s
3. S o f tw are  i n t e r r u p t  p r o c e s s in g
4. Hardware i n t e r r u p t  h a n d l in g  -  p r i o r i t y  s t r u c t u r e

H. D i r e c t  Memory Access

I .  S o f tw a re  I I
1 . S o f tw a re  developm ent c o n s i d e r a t i o n s

I I I .  P ro c e d u re s .  T echn iques  and M ethods:

1. L e c tu r e s  and d e m o n s tra t io n s
2. A ss ig n ed  program s and p rob lem s

IV. I n s t r u c t i o n a l  M a t e r i a l s :
1. T ex tbooks
2. M icrocom puters
3. I n t e r f a c e  c i r c u i t r y
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V. Basic Requirements;
1 . Quizzes
2. Programming a ss ig n m e n ts
3 . F in a l  exam

VI . B a s ic  T e x t :

Lance A. L e v e n th a l ,  I n t r o d u c t i o n  to  M ic ro p ro c e s so rs .  
( P r e n t i c e - H a l l ) 1973 .

V II .  B ib l io g ra p h y

Ashok K. Agrawala, Tominson C. R au sch e r ,  F o u n d a tio n s  
o f  M ic ro p ro g ram m in g -A rch itec tu re ,  S o ftw are  and A p p li­
c a t i o n s . Academic, 1976.

D. A s p in a l l ,  E. L. D a g le s s ,  ( e d . ) ,  I n t r o d u c t io n  to  
M ic ro p ro c e s s o r s . Academic, 1977.

Aspad B am a , Dan I .  P o r a t ,  I n t r o d u c t io n  to  Microcom­
p u t e r s  and M ic ro p ro c e s s o r s . W iley, 1 9 7 ^

Guy B oulaye , M icroprogram m ing. H a ls te d ,  1975.

Yaohan Chu, Computer O rg a n iz a t io n  and M icro-program ­
m ing , PH, 1972.

E l e c t r o n i c s  M agazine, M ic ro p ro c e s s o r s . McGraw, 1975.

M ichae l E lp h ic k ,  M ic ro p ro c e s so r  B a s i c s . Hayden, 1977.

John  L. H i lb ru n ,  P au l M. J u l i c h ,  Mi c ro  computers/M i c ro -  
p r o c e s s o r s :  Hardware. S o f tw a re ,  and A p p l i c a t i o n s .ftH. 1976.

Sam ir S. Husson, M icroprogram ming: P r i n c i p l e s  and
P r a c t i c e s , PH, 19^9^

Sam ir S. Husson, M icrop ram m in g /M icrop ro cesso rs .
H ardw are. Softw are  and A p p l i c a t i o n s , PH, 1969.

H arry  K atzan , J r . ,  Microprogramming P r im e r . McGraw, 1977.

Ed Klingman, I I I ,  M ic ro p ro c e s so r  System s D esign . PH, 1977.

W ill iam  F. Leahy, M ic ro p ro c e s so r  A r c h i t e c tu r e  and 
Programming, W iley , 1977.

D a n ie l  R. McGlynn, M ic ro p ro c e s s o r s : T echnology.
A r c h i t e c t u r e ,  and A p p l i c a t i o n s , W iley , 1976.

A. O sborne, An I n t r o d u c t i o n  to  M icrocom puters , V o l.  I ,
I I ,  Osborne, 1976.
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SUBJECT: Course Guide

* COURSE NUMBER: CS 406

COURSE NAME: Theory o f  Formal lan g u a g es

DATE OF APPROVAL

MAJOR

PREREQUISITES:

CREDIT: 3 S em es te r  Hours 

Programming la n g u a g es  

E l e c t i v e

MINOR E l e c t i v e

GENERAL STUDIES No

COURSE DESCRIPTION:

Formal grammars and au to m ata ,  p ro d u c t io n  system s and la n g u a g e s ,  
r e g u l a r ,  c o n t e x t - f r e e ,  c o n t e x t - s e n s i t i v e ,  and r e c u r s iv e  
grammars, d e t e r m i n i s t i c  and n o n - d e t e r m i n i s t i c  f i n i t e  a u to m a ta ,  
c o n t e x t - f r e e  la n g u a g e s .

I . O b j e c t i v e s :

T h is  c o u rse  t o g e t h e r  w i th  Theory o f  C o m p u ta b i l i ty ,  p r o v id e s  
th e  b a s i c  t h e o r e t i c a l  c o n ce p ts  i n  th e  m athem atics  component 
o f  th e  com puter s c ie n c e  m a jo r .  The c o u rs e  s e rv e s  as  an 
i n t r o d u c t i o n  to  th e  th e o ry  o f  c o n t e x t - f r e e  grammars and fo rm a l  
la n g u a g e s ,  and to  s y n t a c t i c  r e c o g n i t i o n  te c h n iq u e s  f o r  
r e c o g n iz in g  la n g u a g e s  s p e c i f i e d  by c o n t e x t - f r e e  grammars.
The c o u rse  i s  i n te n d e d  to  p ro v id e  a  t h e o r e t i c a l  framework 
f o r  u n d e r s t a n d in g  th e  c o n c e p ts  in v o lv e d  i n  th e  s tudy  o f  
programming la n g u a g e s .

I I . C o n ten t  and Scone o f  th e  C o u rse :

A. F o u n d a t io n s  o f  lan g u a g e  T h e o ry - S t r in g  G e n e ra t io n
1 .  B a s ic  D e f in i t i o n s  and N o ta t io n
2 . X *  -  A C o m b in a to r ia l  View
3 . P h r a s e - s t r u c t u r e  grammars
4 .  The Chomsky H ie ra rc h y
5 . C o n te x t - f r e e  Grammars and T rees
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B. F i n i t e  Automata and l i n e a r  Grammars
1 . E lem en tary  F i n i t e  Automata Theory
2. U l t im a te ly  P e r i o d ic  S e ts
3. T r a n s i t i o n  System s
4. K leenes Theorem
5. R ig h t  L in e a r  Grammars and Languages
6. Two-way f i n i t e  au tom ata

C* B a s ic  P r o p e r t i e s  o f  C o n te x t-F re e  Languages
1. I n t r o d u c t io n
2. Reduced Grammars
3. The S u b s t i t u t i o n  Theorem
4. R eg u la r  S e t s  and Self-Em bedding Grammars

D. Normal Forms f o r  C o n te x t -F re e  Grammars
1. Norms, c o m p le x i ty ,  and r e d u c t io n
2. E l im in a t io n  o f 'N u l l  and Chain R u les
3. Chomsky Normal Form
4 . O p e ra to r  Grammars

E. Pushdown Automata
1 . B as ic  D e f i n i t i o n s
2. E q u iv a le n t  Forms o f  A cceptance
3. C h a r a c t e r i z a t i o n  Theorems

F. The I t e r a t i o n  Theorem, N onclosure  and C lo su re  R e s u l t s
1. The I t e r a t i o n  Theorem
2. C o n te x t - f r e e  Languages Over a  O n e - l e t t e r  A lphabet
3. R e g u la r  S e t s  and S e q u e n t ia l  T ra n sd u c e rs
4 . A p p l i c a t io n s  o f  th e  S e q u e n t ia l -T ra n s d u c e r  Theorem

I I I c  P ro c e d u re s ,  T ec h n iq u e s ,  and M ethods:
1 . L e c tu re s  c o v e r in g  th e o ry
2 . Assignment o f  p rob lem s to  be so lv ed
3. Reading a s s ig n m e n ts  and e x e r c i s e s

IV . I n s t r u c t i o n a l  M a t e r i a l s :
1 . Textbook
2. M a te r i a l s  and n o t e s  developed  as  p a r t  o f  a  d o c to r a l  

p r o j e c t

V. B as ic  R equ irem ents  f o r  S u c c e s s fu l  C om ple tion ;
1 .  F i n a l  e x am in a tio n
2. C la s s  p a r t i c i p a t i o n
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3. S o lu t io n  o f  a s s ig n e d  p rob lem s
4. C om pletion  o f  r e a d in g  a ss ig n m en ts
5. P e r i o d ic  q u izz es

VI. B as ic  T ex t f o r  th e  C o u rse ; j
i

1 # Seymour G insburg , The M athem atica l Theory o f  >
C o n te x t -F re e  L anguages. McGraw-Hill, New"York, 1966 .

2. M.A. H a r r is o n ,  I n t r o d u c t i o n  to  Formal language  
T heory , A ddison-W esley , 1978.

V II .  B ib l io g ra p h y

A l f r e d  V. Aho, ( e d . ) ,  C u r r e n t s  i n  the  Theory o f  Com puting. 
PH, 1973.

Mark A. A iserm an, Leonid  A. Gusev, Lev. I  Rozonoer,
I r i n a  M. Sm irnova, A leksey  A. T a l ,  L og ic .  Automata and 
A lg o r i th m s , Academic, 1971.

I g o r  A le k san d e r ,  Automata T heory: Fundam entals  A p p l i ­
c a t i o n s , C rane, 1975.

M ichae l A. A rb ib , ( e d . ) ,  The A lg e b ra ic  Theory o f  M ach in es , 
Languages and Sem igroups, A c a d e m ic ,1968.

M ichae l  A. A rb ib , T h e o r ie s  o f  A b s t r a c t  A utom ata , PH, 1969.

J .  H. Conway, R eg u la r  A lg e b ra  and F i n i t e  M achines.
W iley ,  1971.

J .  E. Donahue, Complementary D e f in i t io n s  o f  Programming 
Language S em an tic s ,  S p r i n g e r ,  197&.

Samuel E i l e n b e rg ,  Autom ata. Languages and M achines,
(2 v o l s . )  Academic, 1973, ( v o l .  2, 1975).

J .  E n g e l f r i e t ,  Simple Program  Schemes and Formal 
L an g u ag es , S p r in g e r ,  1974.

A. E rsh o v , V.A. Nepom niaschy, ( e d s . )  I n t e r n a t i o n a l  
Symposium on T h e o r e t i c a l  Programming. S p r in g e r ,  1974.

S. G in sb u rg ,  A lg e b ra ic  and A u to m ata -T h eo re t ic  P r o p e r t i e s  
o f  Form al L anguages, N o r th  H o llan d , 1974.

Abraham G inzburg , A lg e b ra ic  Theory o f  Autom ata. A cadem ic. 
1968 .
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SUBJECT: Course Guide
COURSE NUMBER CS 4 0 7

COURSE NAME Theory o f  C o m p u ta b i l i ty

BATE OE APPROVAL

CREDIT 3 S em es te r  Hours

PREREQUISITES D ata  S t r u c t u r e s ,  A b s t r a c t  A lg e b ra

MAJOR E l e c t i v e

MINOR E l e c t i v e

GENERAL STUDIES No

COURSE DESCRIPTION:

The c o u rse  c o v e rs  p r o p e r t i e s  o f  a lg o r i th m ic  c o m p u ta t io n ,  
T u r in g  m ach ines , T uring  c o m p u ta b i l i t y ,  p r i m i t iv e  r e c u r s i v e  
f u n c t i o n s ,  r e c u r s i v e  f u n c t i o n s ,  and c o m p u ta b i l i ty  and 
d e c i d a b i l i t y .

I . Course C o n ten t  and S c o p e :

A. P r o p e r t i e s  o f  A lg o r i th m ic  Com putation
1 . F u n c t io n s  and A lg o r i th m s
2. P iv e  B as ic  P r o p e r t i e s
3 . U n iv e r s a l ,  D e c is io n  F u n c t io n s
4. In d e x  C om putation
5. I n h e r e n t  C a p a b i l i t i e s  and L im i ta t io n s
6 . S ta n d a rd  F a m i l i e s  o f  A lgorithm s

B. T u r in g  Machines
1 . B a s ic  D e f i n i t i o n s
2. S t a t e  Diagrams
3. Copy, M atch ing , S u b s t i t u t i o n ,  and Com posite 

M achines
4 . V a r i a t i o n s  o f  t h e  T u r in g  Machine Model
5. A U n iv e rs a l  T u r in g  Machine

C'. T u r in g  C o m p u ta b i l i ty
1 .  N u m b e r- th e o re t ic  C om puta tions and In d e x in g
2. The Fam ily o f  T u r in g  Machines
3. The E num eration  Theorem
4. The S-M-N Theorem
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5. B a s ic  C a p a b i l i t i e s  and L im i ta t io n s
6 . The Domain and H a l t in g  F u n c t io n
7 . In d ex  Com putation
8. T o t a l i t y  and E q u iv a len ce  F u n c t io n s
'9. The R ecu rs io n  Theorem

P r i m i t i v e  R ecu rs ive  F u n c t io n s
1 . P r i m i t i v e  R ecu rs io n
2. Bounded Sums and P ro d u c ts
3 . Bounded M in im a liz a t io n
4. The D iv is io n  F u n c tio n
5. C a n to r  and Godel Numberings
6. S im u ltan eo u s  R ecu rs io n
7 . C o u rse -o f -V a lu e s  R e c u rs io n
8. P r i m i t i v e  R e cu rs iv e  P r e d i c a t e s

R e c u rs iv e  F u n c t io n s
1 . Ackerm ann's F u n c tio n
2. M u-Recursive F u n c t io n s
3. G e n e ra l  R e cu rs iv e  F u n c t io n s

C o m p u ta b i l i ty  and D e c i d a b i l i t y
1 . Computable F u n c t io n s
2 . R e c u rs iv e  F u n c t io n s  and t h e  C hurch-T uring  T h e s is
3. Role o f  th e  B a s ic  P r o p e r t i e s
4 . R e la t i v e  C o m p u ta b il i ty
5. Computable S e t s
6 . C r i t e r i a  f o r  R e c u rs iv e  E n u m e ra b i l i ty
7 . D e c is io n  Problem s
8 . Many-One R e d u c i b i l i t y
9 . The Correspondence Problem

10. A p p l ic a t io n s  to  C o n te x t -F re e  Grammars

I I . P ro c e d u r e s .  T echn iques , and M ethods:

1 . L e c tu r e s  c o v e r in g  th e o ry  and a r e a s  o f  a p p l i c a t i o n
2. A ssignm ent o f  problem s
3. A ss ig ned  re a d in g

I I I .  I n s t r u c t i o n a l  M a t e r i a l s : 

li. T extbook
2. M a t e r i a l s  and n o te s  d ev e lo p ed  a s  p a r t  o f  a  d o c to r a l  

p r o j e c t

IV . Methods o f  E v a lu a t io n :

1 .  F i n a l  exam in a tion
2. C la s s  p a r t i c i p a t i o n
3 . A ssignm ent o f  s p e c i f i c  p rob lem s to  be tu rn e d  in
4 . P e r i o d i c  q u izzes
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V. Basic Text:
P. H en n ie ,  I n t r o d u c t io n  to  C o m p u ta b i l i ty , A ddison- 
W esley, 1977.

V I . B ib l io g ra p h y

A lf r e d  V. Aho, ( e d . ) ,  C u r r e n t s  i n  th e  Theory o f  Com puting. 
PH, 1973.
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I r i n a  M. Sm irnova, A leksy A. T a l ,  l o g i c ,  Autom ata and 
A lg o r i th m s , Academic, 1971.

D. W. B a rro n ,  R ecu rs iv e  T ech n iq u es  i n  Program m ing.
(2nd r e v i s e d  e d . ) ,  E l s e v i e r ,  1975.

J .  B ecv ar ,  ( e d . ) ,  M athem atica l  P o u n d a tio n s  o f  Computer 
S c ie n c e . S p r in g e r ,  197$.

R. B i rd ,  Program s and M ach ines: An I n t r o d u c t i o n  to  the
Theory o f  C om pu ta tions , W iley , 1976.

A. B o ro d in ,  I .  Munro, The C om p u ta tion a l  C om plex ity  o f  
A lg e b ra ic  and Numeric P ro b le m s , E l s e v i e r ,  1975.

W. S . B r a in e r d ,  l .H .  Landweber, Theory o f  C om pu ta tion , 
W iley , 1974.

Madan M. G upta , George N. S a r i d i s ,  Fuzzy Autom ata and 
D e c is io n  P r o c e s s e s , E l s e v i e r ,  1977.

F red  H enn ie , I n t r o d u c t io n  t o  C o m p u ta b i l i ty . AW, 1977.

N e i l  D. J o n e s ,  C o m p u ta b i l i ty  T h eo ry . Academic, 1973.

C h a r le s  A. Kapps, Samuel Bergman, I n t r o d u c t i o n  to  th e  
Theory o f  Computing. M e r r i l l ,  1975.

Zvi K ohavi, A z a r ia  Paz , Theory o f  Machines and C o m puta tion , 
Academic, 1971.

Zohar Manna, I n t r o d u c t io n  to  M athem atica l  Theory o f  
C om pu ta tio n . McGraw, 1974.

H a r t l e y  R o g e rs ,  J r . ,  Theory o f  R e c u rs iv e  F u n c t io n s  and 
E f f e c t i v e  Computing. McGraw, 1967.

John  E. Savage , The C om plexity  o f  Computing. W iley , 1967.

Raymond T. Yeh, ( e d . ), A p p lied  Com putation T heo ry ,
A n n a ly s is  D esign  and M o d e lin g . PH, 1976^.
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I. Objectives of the Program ’’
The undergraduate program in Computer Science Mathematics is oriented to (l) 

students majoring in Computer Science Mathematics, (2) students majoring in the 
physical and biological sciences (Physics, Chemistry, Biology, eto.) and the 
social sciences (Economics) Psychology, Sociology, etc.) who are interested in a 
working knowledge of computer problem solving, and (3) nan-technical students 
interested in an introduction to computer applications and its impact on society.

She major in Computer Science Mathematics is designed (1 ) . to prepare 
students to enter professional positions in areas of design, implementation, end 
operation of computer systems in scientific or business environments, (2) to 
prepare students for graduate study in mathematical sciences, e.g., computer 
science, mathematics, or statistics, and (3) to prepare students to teach computer 
science and computer oriented mathematios an the secondary school level. Por 
non-majors the program contains courses designed to provide a student with the 
knowledge sufficient to use the computer as a tool for problem solving in his or 
her area of specialization. For the general student the program includes intro­
ductory and survey type courses covering applications of the computer and 
mathematics in our technical society.

II. Program Resources at Jersey City State College
A. The Department of Mathematics
The Mathematics Department of Jersey City State College has offered a major 

in mathematics since 1958. Most of the computer science and computational math 
courses now offered by the department were introduced in 1968, the year the 
college acquired its first general purpose computer. Thus, the current program 
in Computer Science Mathematics represents a consolidation, extension and formal­
ization of the program developed over the period since. The Physics Department 
of Jersey City State College has also developed courses in computer science and
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oomputer applications in scientific areas and these courses represent an essential 
and important compliment to the program in Computer Science Mathematics.

The model for the undergraduate program was the 1961; and 1971 recommendations 
.. on computational mathematics of the Panel on Computing of the oommittee on the 
Undergraduate Programs in Mathematics (C.U.P.M.) of the American Mathematical 
Association. The computational mathematics introduced into the curriculum in 1968 

was patterned after the 1961; recommendations of C.U.P.M. and the. current program 
in Computer Science Mathematics is patterned after the 1971 recommendations. The 
content of certain courses was selected according to the 1968 Recommendations 
for Academic Programs in Computer Science as given in the Report of the Associa­
tion for Computing Machinery Curriculum Committee on Computer Science.

B. Computer Facilities
The Center for Computing Services of Jersey City State College provides hatch 

services supplied hy an IBM 1130 Computing System linked to an IBM 370-198 main­
tained hy Educational Information Services» Inc. The center also provides time 
sharing services supplied hy 8 terminals linked to an IBM 360 Model 90. Jersey 
City State College is an active participant in Educational Information Servioes, 
Inc., the New Jersey organization of institutions of higher eduoation maintaining 
a computer network in the state and providing muoh of the computing capabilities 
for the colleges and universities of the state. The computer services carried 
out hy the network provide extensive hardware and software facilities available 
to the student in the program in Computer Science Mathematios at Jersey City 
State College. Familiarity with the capabilities of these. sophisticated systems 
is one of the objectives of the undergraduate program. The Jersey City State 
College Center for Computing Servioes also provides valuable experience to eligible 
students through employment at the oenter.
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C. Faculty
A list of members of the faculty of Jersey City State College teaching computer 

oriented courses in the program and their subject matter and research specialisat­
ion is given below. Courses in the basic mathematics component are taught by 
members of the Mathematics Department at large . (See the College catalogue.)

Harold F. Carney: Associate Professor, Mathematics Department; B.S. (Saint Peter's 
College), M.A. (Seton Hall University), Ph.D. (New York University); combinatorial 
analysis and discrete probability theory, mathematical programming, business data 
processing.

Philip V. Caverly; Assistant Professor, Mathematics Department; B.S. (Stevens 
Institute of Technology), M.S. (Seton Tfa.n University); mathematical analysis, 
differential equations, analog computing, modeling and system simulation.

George Daneluk; Associate Professor, Mathematics Department; B.A. (University of 
Vfyoming), M.A, (Rutgers University); numerical analysis, graph theory, Boolean 
Algebra, machine organization, statistical analysis, computer assisted instruction, 
hospital computer based food service systems, methods of optimization, assembly 
language, computer generated music.

Philip Goldstein; Associate Professor, Physics Department; B.S. (City College of 
New York), M.S., Ph.D. (Carnegie Mellon University); computer applications in 
physics, modeling and simulation of physical systems, computer assisted instruction 
electronics and switching theory.

Joseph U. Grauman; Assistant Professor, Physics Department; B.S., M.S., Ph.D. 
(Stevens Institute of Technology); Digital: Eigh-energy relativxstic kinematics, 
statistical analysis of experiments, numerical analysis routines, three-dimensiondL 
spatial reconstructions, Monte Carlo simulations of experiments, computer graphics 
and art; Analog: simulations of various linear end nonlinear, physics problems,
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Bimulatians in 'bioengineering, computer art* <’

Teresa C. Michnowicz; Assistant Professor, Mathematics Department; A.B., M.S. 
(Rutgers University); computational methods in 1 frtnxe and abstract algebra, 
numerical analysis, computer graphics, data processing and Cobol programming, APL.

Richard P. Riggs; Associate Professor, Mathematics Department; A.B. (Knox College), 
M.A. (Rutgers University), Ed*D. (Rutgers University); combinatorial analysis and 
probability theory, mathematical programming, computational methods in linear 
algebra, computer assisted instruction, mathematical modeling, applications of 
statistics to the social sciences, mathematical statistics.

Howard Schculte; Assistant .Professor, Mathematics Department, B.S. (Hewexk State 
College) Ed.M. (Rutgers University); computational statistics, statistical 
inference, mathematical programming.

Philip J. Wallack; Director of Computer Services; B.S., M.S. (City College of Heyr 
York); operating systems and systems programming, educational' systems, compiler 
techniques, computer applications in physios.

D. Program Administration C- . 
M ' j y

The program in Computer Science Mathematics is offered by the Mathematics 
Department within the School of Arts and Sciences and is coordinated by the 
Steering Committee for Computational Mathematics, a standing committee within the.
Mathematics Department. The current chairman of the Mathematics Department is

-%'
Dr. John Reckzeh; the present chairman of .the Steering Committee for Computational

' J  • .
•v  t  .Mathematics is George Daneluk. ;The function of the Steering Committee for 

Computational Mathematios is (l) to develop and implement a program leading to a 
B.A. Degree in Computer Seienoe Mathematics, (2) to coordinate the program in 
Computer Science Mathematics with other •programs offered in the Mathematics
Department, (3) to coordinate the service aspects of the program with programs

:‘ v
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off ered "by other departments of the college, (I;) to determine' policy end net
guidelines for the program within ihe rules set hy the College Senate, the College 

► **
Administration, and the Department of Mathematics* The present members of the
committee are Harold Carney, Philip Caverly, George Daneluk, Priscilla Baindl, 

Theresa Michnowicz,,and Richard Riggs, p. Goldstein, P. Vallach, & J. Grsuman.
F

’ IH. The Bachelor of Arts Program in Computer Science Mathematics
A. The Curriculum

„ The curriculum leading to the Bachelor of Arts Degree in Computer Science
* Mathematics is made up of course work divided into two main components, a basic

component and an elective component. The basic component consists of a total of 
36 semester hours of courses subdivided into .three main subject areas: (1)

► basic mathematics courses (1 $ s.h.), (2) computational mathematics courses ($ B .h , ) ,  

and (3) computer science courses (12 s.h.). The student must complete the 
specified number of semester hour credits in each subject area. The courses in the

> elective component are also grouped into these same three categories. An outline.
■1

of the curriculum showing the course groupings is given on page 8. Outlines of 
each course are given in Appendix I,

B. Course Requirements
A student majoring in Computer Science Mathematics must complete a mini,mum of 

36 semester hours of course work in the curriculum, of which 2ij. semester hour 
credits are made up of required courses. The 36 semester hour credits recommended 
to the student consist of the courses comprising the basic component shown in the 
curriculum outline. Substitutions from the elective component or of other courses 
offered by the Mathematics Department or other departments of the college are per­
mitted but only after consultation with the student’s advisor. Substitutions are 
permitted only from the corresponding categories.
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A major in Computer Science Mathematics must satisfy the general course require­
ments as set forth by the School of Arts and Soienoes* These include a total of 
128 semester hour credits, 36 of which make up the midimum requirement for a 
major, 36 of which make up the General Studies requirement, and the remaining 
consisting of free electives* The student should choose his General Studies

t courses and his free electives in a manner which will supplement the work in the 
major* Since computer professionals work in environments involving people from 
many different fields, a student Should select courses in the humanities, arts, 
etc., which will give h<rn a breadth of experience as well as depth in his or her

i
i
i
]
\
j
1!I

own specialty. A suggested four year curriculum is given in Appendix II*
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CQMFOTER SCIENCE MATHEMATICS CDEEICUEDM
' H iBASIC COMPONENT

a) Mathematics Courses
1) Calculus I, U  6 s.h.
2) Linear Algebra 3 s.h.

. • c.-i 3>) Abstract ̂Algebra 3 s.h.
U) Mathematical Statistics ' 3 ■s.h.

b) Computational Mathematics
1) Numerical Analysis 3 s.h.
2) Differential Equations 3 s.h.
3) Applied.Mathematios. 3 s.h.

c) Computer Science
1) Introduction to Computers - • 3« s.h»
2) Intermediate Programming 3 s.h.
3) Machine Organisation ' 3 s.h.

. if) Data Structures 3 s.h.

no

I ]

ELECTIVE COMPONENT
a) Mathematics Courses 

Mathematical Statistics II 3 s.h.
Advanced Calculus I, II 3 s.h.

3) Modern Geometry I, II 3 s.h.
if) Topology 3 s.h,
B )  History of Mathematics 3 s.h.

b) Computational Mathematics
1) Modeling azxd System Simulation 3 s.h.
2) Man Made World (Math and Physics Departments) 3 s.h.
3) Descriptive Statistics 3 s.h.
U) Computer Methods in Physical Sciences

(Physics Department) 3 s.h.
B )  Combinatorial Computing 3 s.h.

c) Computer Scienoe 
Systems Programming 3 s.h.
Data Processing 3 s.h.
Cobol Programming 3 s.h.
Compiler Techniques (Center for Computer 
Servioes) 3 s.h.
Theory of Computability 3 s.h.
Digital Electronics (Physics Department) 3 s.h.
Computer Operations Practicum (Center for 
Computer Services) 3 s.h.

8) Advanced Programming 3 s.h.

each
each
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The following is a list of the required courses in the basic component of 
the major. The courses are designed to provide basic concepts and methodology 
in mathematics, computational mathematics, and computer science.

100 Calculus I I* s.h,
106 Calculus H  It s.h.
107 Introduction to Computers 3 s.h,
108 Intermediate Programming 3 s.h.
207 Linear Algebra 3 s.h.
210 Applied Mathematics 3 s.h.
302 Numerical Analysis 3 s.h.
J+09 Lata Structures 3 s.h.
C. Area of Study
In addition to the above requirements, every major in Computer Soience 

Mathematics must choose an area of study outside of the Mathematics Department 
but related to his major. A student must complete a iw4w<imim 3 course sequence 
of study in the selected area, one of which must be an upper division course. 
The area is chosen by the student in consultation with his or her advisor.
Two strongly recommended areas are physics and economics,

D. Elective Courses
The requirements above define minimum requirements for the B.A. degree 

in Computer Science Mathematics. In order to strengthen his major, the 
student should take additional electives from the elective component of the 
curriculum, A student is allowed to take a maximum of $ k s.h. credits of 
subject matter in his major area.
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The following are descriptions of all the computer orientated courses and 
most of the basic mathematics oourses making up the program of studies for 
the major in Computer Science Mathematics. Descriptions of other courses 
not included in the appendix can be found in the Jersey City State College
catalogue. (Che listing is in the order of the catalogue number of the oourses.

£

\

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 182 -

Math 107 INTRODUCTION TO COMPUTERS (Spring and Fall) 3 s.h.

Prerequisite: College admission

Objectives: This course is required for students majoring in Computer Science
Mathematics and provides the background necessary for the more advanced courses 
in the program. The course is also suitable for the general student who is 
interested in learning the fundamental subject matter and methodology of 
computing.

Description; Concepts of an algorithmic process, flowcharting, and programming 
in the context of problem solving are covered. The topics in programming 
include data representation, the principle statements of the PL/1 or Fortran 
language and verification of programs on the computer. A variety of different 
methods are discussed for solving both numerical and non-numerical problems. 
Survey of historical developments, future directions, and discussion .of current 
areas of application of the computer is included. The course involves both 
interactive and batch use of the computer. ■ ■ '

Text: Computers: Introduction to Computers and Applied Computing Concepts:
Charles B. Davidson and Eldo C. Koenig; John Wiley & Sons, 1967.
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Math 108 INTERMEDIATE PROGRAMMING (Fall) 3 s.h.; ID •.

Prerequisite; Introduction to Computers

Objectives: This course,'together with Introduction to Computers, provides the
basic concepts needed for further work in the computer science area of the 
major. The emphasis is on the basic structure of the machine from a functional 
and programming point of view and is intended to provide the student with an 
understanding of the internal behavior of computers. A major objective is to 
provide the student with some facility in assembly language programming. The

f . .. ( r .

course is required for students majoring in Computer Science Mathematics.
• - . * * • '  •

Description: Computer structure, machine language, instruction execution,
addressing techniques and digital representation of data. Symbolic coding and 
assembly systems, macro"definition-and generation, and program segmentation 
and linkage. Several computer projects'to^illustrate.machine structure and 
programming techniques. ’ . j

Text: Introduction to Machine and Assembly Language: System 360/370: Frank
D. Vicker; Holt, Rinehart and Winston, Inc., 1971. .
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Math 109 COBOL PROGRAMMING WITH BUSINESS APPLICATIONS s.h'.

Prerequisite: Introduction to Computers 7 1 ’

Objectives: This course will introduce the student to the basics of COBOL.
Emphasis is placed on the logic and on the application of the language in 
solving business data processing problems. The course is recommended for 
majors in Computer Science Mathematics as well as for students in social 
sciences and humanities who are interested in applications of computers in 
data processing.

Description: The features of COBOL will be presented by writing and executing
a modular set of problems. Topics include creating and updating files, internal 
data representation, hierarchies of storage, input-output devices, and report 
generation.

Text: Elementary COBOL: Davis and Litecky; McGraw-Hill, 1971
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Math 115 MAN MADE WORLD (Fall, Spring)- 3 s.h. \
]

Prerequisite: College Admission j

Objectives: This course is a general studies course aimed at the general
student interested in the role of mathematics and computers in society. It ']
deals with the relationship between man and machine* between society and-: '■
technology. Problems are solved in the context of the decision making process,
namely the construction of .a model of .whatever a decision must be made about,
the determination of the criteria with respect to the variables1of the model,.
the determination of the constraints on the possible choices, and finally,
optimization within the bounds set by the criteria and constraints. An import-
ant objective is to introduce the student to the basic concepts involved in
programming and computing using a general purpose computer. Since this course
is being widely implemented on the secondary school level it would be of
interest to teachers. . . : i •

Description: This course deals with the relationship between society and
technology with emphasis on the roles of mathematics and computing. Topics 
include model building, optimization, systems concepts, etc., in the context of 
decision making. Basic concepts in logic, set theory, and graph theory are 
introduced. Concepts in computing and programming of a general purpose computer 
in the context of problem solving are covered.

Text: The Man Made World: The Engineering Curriculum Concepts Project:
McGraw-Hill Book Company, 1971

I‘j
I
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Math 207 LINEAR ALGEBRA (Spring and Fall) 3 s.h.

Prerequisites: ' Calculus I, II _ I ;

Objectives: This course is required for students majoring in computational
•mathematics. The mathematical progress in pure mathematics is a necessary 

• aspect for students in this program. Linear Algebra provides the background 
for both computational mathematics and computer science courses. .The.course 
involves a balance between concreteness and generality. -It is most useful at 
this, level in order to involve the student in a different and more.abstract 
style of reasoning and proof.

Description: An introduction to the algebra and geometry of 3-dimensional
Euclidean space and its extension to n-space. A variety of topics useful for 
other courses in the program.are discussed: vectors in Rn and the geometry in
Rn, linear mappings from : Rn into Rm and their matrix representation, matrix 
algebra, determinants and canonical forms. These topics are coupled with the 
solution of systems of linear equations.

Text: Elementary Linear Algebra: Nerlng; W.B. Saunders Co., 1974.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- . 1 8 7 -

Math 210 APPLICATIONS OF MATHEMATICS (Fall) 3 s.h.
' 1 • .

Prerequisites; Introduction to Computers, Calculus I, II

Objectives: The purpose of this course is to give the student an idea of the
steps an applied mathematician follows in solving a problem in a realistic 
situation. The steps are: (1) the recognition and analysis of the non-
mathematlcal origin of the problem, (2) formulation of a mathematical model of 
the problem situation, (3) solution of the mathematical problem and relevant 
computations, (4) and the interpretation of the results of the solution in terms 
of the original problem. A major objective is to introduce the student to 
problem solving in the context of the decision making process, namely, 
construction of a model of whatever it is a decision must be made about, 
determination of objectives and criteria with respect to the model, the 
determination of constraints on the possible choices, and finally, optimization 
within the bounds set by the criteria and constraints. The course can be 
offered on either an elementary or an advanced level. On an elementary level 
the course would be useful to majors in the social sciences.

Description: The course includes topics in unconstrained maximization of
univariate functions using such methods as exhaustive search, interval search, 
random search, Fibonacci search, etc., and of multivariate functions using 
techniques such as the method of steepest ascent. The linear programming 
problem is introduced and the simplex method for solving it. Topics are 
covered in the context of decision making. Verification of algorithms is made 
using a computer.

Text; Introduction to Methods Optimization: Leon Cooper and David Steinberg;
W.B. Saunders Company, 1970.
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Math 301 DIFFERENTIAL EQUATIONS (Fall) 3 s.h.

Prerequisites: Calculus I, II, III, IV

Objectives: This course is an elective suitable for junior and senior
mathematics majors. The course is designed to introduce the student to the 
broad field of differential equations, how they arise in practice, the 
- classification and methods of solution and simulation of these problems through 
the solutions of the equations.

Description: The following topics are covered: how differential equations
arise in practice, the study of exact equations, integrating factor and the 
first order linear equation, the development of linear systems of differential 
equations and their solution by matrix methods, numerical solution of the first 
order initial value problem using the Runge-Kutta methods, plane autonomous 
systems and stability.

Text: Modern Elementary Differential Equations; Bellman and Cooke.
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Math 305 MATHEMATICAL STATISTICS I, (Spring and Fall) 3 s.h.►

Prerequisites: Calculus I, II

Objectives: This course is required for all students majoring in mathematics
and it provides the background for further work in the theory of probability 
and statistics as well as an understanding of elementary probability theory and 
applications of calculus and linear, algebra which is not likely to be obtained 
from any other course. This course is also suitable for majors in Computer 

< Science Mathematics as well as majors in ncn-mathematical areas who have a
competency in mathematics through the calcuiu3. The student who successfully

m •»
completes this course will be able to apply counting formulas to stochastic 
processes, sequences, uncrdered selections, and partitions. He will be able to 
use Baye's Theorem, apply conditional probability and independence theorems, 
derive the mean and variance of the binomial and normal distributions, apply 
these distributions to problems, approximate the binomial with the normal, and 
apply various computational methods to achieve-approximate answers.

’ Description; Counting formulas and tree diagrams are covered in detail. Use is
made of electronic calculators and computers in achieving numerical results. 
Applications are made to lotteries, television game shows and games of chance.

‘ Axiomatic probability theory is developed on an elementary level with some
theorems being proved. Estimation theory is introduced with some emphasis on 
bias for those estimators commonly used for sampling distributions. The binomial 
and normal distributions are studied as well as the normal approximation to the 
binomial. The mean and variance of these distributions are derived. Consider­
able work is done with various random variables - both discrete and continuous - 
and their expectations. Small electronic calculators are often used in class 
and the computer is used for special projects. Students are encouraged to 
attack interesting problems not solved in class.
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MATHEMATICAL STATISTICS I (cont'd.)

References:
Freund, John E. Mathematical Statistics. 2nd ed. Prentice-Hall, 1971.
Hoel, Paul G. Introduction to Mathematical Statistics, 4th ed. John 

Wiley & Sons, 1971.
Hogg, Robert V and Craig, A.T. Introduction to Mathematical Statistics, 

3rd ed., Macmillan, 1970.
■\ \ '

Lipschutz, Seymour. Probability. Schaum's Outline Series, McGraw-Hill 
Book Company, 1968.

Meyer, Paul L. Introductory Probability and Statistical Applications. 
Addison-Wesley Publishing Co., 1965.

Hosteller, Frederick, Rourke, Robert E.K., and Thomas, George B. Br.
Probability with Statistical Applications. Addison-Wesley Pub. 
Co., 1961.
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Math 306 MATHEMATICAL STATISTICS II (Spring) 3 s.h.

Prerequisites; Mathematical Statistics I

Objectives: This course is- A natural follow-up to the Mathematical Statistics I
course in that the common statistical > tests are developed using the probability 
theory, random variable properties, special distributions, and expectations that 
were developed in that course. This course is suitable for all students who 
successfully completed Math. Statistics I including Computer Science majors and 
majors in non-mathematic areas who have the prerequisite mathematical skills.
The student who successfully completes the course will be able to use the most 

\ common parametric'/and hon-parametric tests. The theory which supports the
t-test, the F ratio, the chi-square statistic, sign tests, and rank tests is 
fully developed. The student will be able to work with real data, consider the 
objectives of the scientific investigation that gave rise to these data, study 
statistical methods for answering relevant questions, and consider the inter­
pretation of the results of statistical analysis. The student will gain 
insight into how experimental data is generated and how the scientist copes 

, with uncertainty and variability. The knowledge gained in this course should
be extremely helpful whether the student continues with applied methods courses 
or theoretical statistics courses.

»

Description: Topics covered in this course will include but not be limited to
estimation of parameters, consistency, unbiasedness, maximum likelihood,
confidence intervals, tes/ing hypotheses, power functions, Typr I and II errors,

/Neyman-Pearson lemma, likelihood ratio tests, tests for means and variances, 
regression and correlation and chi-square tests. Some topics from nonparametric 
statistics and design of experiments are included. Meaningful cross-references 
between theoretical models and real-world problems are made throughout the 
course. Students work with both real and contrived data. They utilize
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MATHEMATICAL STATISTICS II (cont'd.)
electronic calculators and computers extensively - according to their background 
and experience. Applications of the tests to meaningful problems in the natural 
and social sciences are made. Special projects will be assigned for which the 
student must analyze data obtained from the journals. Students are encouraged 
to attempt problems which may not be solved in class.

References:
Cutler, S.J. "A review of the Statistical Evidence on the Association 

Between Smoking and Lung Cancer." Journal of the American 
Statistical Association, June 1955, pp. 267-83.

Dixon, Wilfred J. and Massey, F.J., Jr. Introduction to Statistical 
Analysis. 3rd ed. McGraw-Hill, 1969.

Hogg, Robert V. and Craig, A.T. Introduction to Mathematical Statistics. 
3rd ed. Macmillan, 1970.

Mood, Alexander M. and Graybill, F.A. Introduction to the Theory of 
Statistics. 2nd ed. McGraw-Hill, 1963.

Spiegel, Murray R. Statistics. Schaum's Outline Series, McGraw-Hill Book 
Co., 1961.

Tufte, Edward R. The Quantitative Analysis of Social Problems. Addiscn- 
Wesley, 1970.

Winer, B.J. Statistical Principles in Experimental Design. McGraw-Hill, 
1962.
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Math 402 TOPOLOGY (Spring) 3 s.h.

Prerequisites: Calculus I-IV, Linear Algebra

Objectives This course is designed to be an upper level elective open to junior 
and senior mathematics majors intending future graduate study, in mathematics.
The course is geared to introduce the student to the level of thinking needed in 
graduate .work and includes topics which will be needed in first year graduate 
courses.

Description: Topics included in the course are the following: topological
spaces,.continuous mappings and homeomorphisms, a view of general topology 
including the study of the topological invariants, separation compactness and 
connectedness, homotopy and the Fundamental group.

Text: Introduction to Algebraic Topology: A. Wallace
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Math 405 ADVANCED CALCULUS I (Fall) 3 s.h.

Prerequisites: Calculus I, II, III,. IV

Objectives: This course is an elective suitable for junior and senior
mathematics majors intending future graduate study. The course is geared to 
introduce the student to the level of thinking needed in graduate work and to 
topics which allow participation in upper level electives and.independent study 
programs

Description: The study of mappings from n-dimensional En euclidean space to
m-dimensional euclidean space E® is covered. The continuity, differentiation 
and differentials are studied from a matrix point of view. The Jacobian as the 
determinant of the differential is used to study local and global properties of 
the mappings. The proof of the implicit function theorem is given for mappings 
from En to E®.

Text: Calculus of Several Variables: C. Goffman
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Math 406 ADVANCED CALCULUS II (Spring) 3 s.h.

Prerequisite; Advanced Calculus II
.1

Objectives: This course is a continuation of Advanced Calculus I. The topics 
covered in this course are selected to be useful to the student in the upper 
level undergraduate electives as well as in future graduate study.

Description: The study of differential forms and their exterior algebra and
development of the theory of manifolds are covered. Also developed are integ­
ration of differential forms on manifolds and applications of integration on
manifolds to the theorems of Green, Gauss and Stokes.

Text: Calculus of Several Variables: C. Goffman
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Math 407 MACHINE ORGANIZATION (Fall) 3 s.h.

Prerequisites: Introduction to Computers, Intermediate Programming

Objectives; (1) To introduce the student to the basic elements and logic design
i

techniques of systems making up the components of a computer. (2) To illustrate 
the concept of an interpretation of an abstract mathematical system and the 
concept of a realization of a particular interpretation^ (3) To show the 
connection between the components of the computer hardware system and the 
features of a machine language programming system. (4) To provide laboratory 
experience wiring logic circuits using logic circuit boards.

Description: Topics include an axiomatic and formal development of basic
theorems of Boolean Algebra with interpretations in logic, set theory, and 
switching circuits. Realizations of Boolean functions, binary arithmetic and 
coding, computer components such as the adder, shift registers, comparators, 
selection trees, memory elements, counters, etc., and total system organization 
and machine programming.

Text; Boolean Algebra and Switching Circuits: Elliot Mendelson; (The Schaum
Outline Series); McGraw-Hill, 1970.
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Math 408 ADVANCED PROGRAMMING (Spring) 3 s.h.

Prerequisites; Introduction to Computers, Intermediate Programming

Objectives: The purpose of this course is:to present a systematic approach to
programming languages. The student is expected to become familiar with several 
different level languages. Selected topics from the theory of formal languages 
and syntactic analysis are also introduced.

Descriptibn: Formal definition of programming languages. Introduction to list
processing, string manipulation, data description, and simulation languages. 
Definition of formal grammars. Semantics of grammatical constructs.

Text; Advanced Programming: Harry Katzan; Van Nostrand, Rineholt & Co., 1970.
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Math 409 DATA STRUCTURES (Fall) 3 s.h.

Prerequisites; Introduction to Computers

Obj ectives: (1) The main thrust of this course is to introduce the student to
the elements of graph theory from ;both a mathematical and an applications point 
of view. (2) To introduce methodology for representing relations with 
applications to relations which hold among the elements of data involved in 
problems. (3) To introduce concepts involved in representing and characterizing 
the structure of non-numeric data such as bit strings, character strings, etc.
(4) To provide programming experience in verifying algorithms for solving 
problems which depend on operations on data structures. (5) To develop in the 
student an intuition for the structure of relations in discrete finite sets of 
data elements. (6) To introduce the student to the PL/1 programming system and 
its capabilities for handling the various data types.

Description: This course consists of a survey of topics in graph theory,
including directed and planar graphs, trees, properties of graphs such as 
connectiveness, completeness, isomorphisms, etc., adjacency and path matrices 
of graphs for computer storage. Algorithms for traversing trees, the shortest 
path problem, generating linked structures, sorting, etc. Topics in the 
algebra of strings and string manipulation. Applications of the above concepts 
in handling linear lists, arrays, storage data structures, etc. in the PL/1 
programming system.

Text: Data Structures: Theory and Practice: A.T. Berztiss; Academic Press,
1971.
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Math 410 THEORY OF COMPUTABILITY (Summer) 3 s.h.

Prerequisites: Abstract Algebra, Machine Organization

Objectives: This course is aimed at advanced students planning to do graduate
work in computer science. It introduces the student to abstract machines as a 
model in the study of computability and computational complexity. Emphasis is 
placed on the multitape Turing machine as a suitable model.

Description: Introduction to Turing machines, Wang machines, Sheppard Sturgis
and other machines. Godel numbering and unsolved results. The halting problem. 
Posts' correspondence problem and relative uncomputability. Machines with 
restricted memory, limited memory, and limited computing time. Recursive 
function theory and complexity classification. Models of computation including 
relationships to algorithms and programming.

Text: Computability and Unsolvability: Martin Davis; McGraw-Hill Book Co-,
1958.
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Math 350 NUMERICAL ANALYSIS (Spring) 3 s.h.
V *

Prerequisite; Calculus I, II; Introduction to Computers

Objectives: (1) To introduce students to numerical analysis as a mathematical 
discipline. (2) To provide experience in developing computer orientated 
algorithms for solving numeric problems. C3) To provide experience in writing 
programs for verifying algorithms for solving numeric problems using the computer.
(4) To provide experience in evaluating the advantages and disadvantages of 
different algorithms for solving a class of problems relative to certain criteria.
(5) To develop in the student an intuition with respect to approximation by 
iterative convergence techniques.

Description; The course consists of a survey of topics in numerical analysis 
including error analysis, iterative methods for solving equations, methods for 
maximizing functions, polynomial approximation, iterative and direct methods for 
solving systems of linear equations, matrix methods, computation of eigen values 
of matrices, numerical differentiation and integration.

Text; Elementary Numerical Analysis; Samuel D. Conte; McGraw-Hill, 1971.

|
i
i
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Math COMPUTER OPERATIONS PRACTICUM (Fall and Spring) 3 s.h.

Prerequisites: Junior or senior level standing in a computer, studies program.

Objectives: The purpose of this course is to provide a student with experience
in the practical operations involved in maintaining a computer center. It is 
intended to bridge the gap between the theoretical approach to topics in
computer science that a student is exposed to in academic courses and the tasks
and problems associated with the performance of the day to day functions of a 
computer center or data processing center providing computer services to users. 
It is intended to give the student an idea of how to perform as a professional
in an everyday working environment.

Description: A student is assigned to the Center for Computer Services at the
college and given a regular work schedule of duties to be performed under the 
supervision of the full-time staff. In addition, the student attends a one 
hour per week formal class meeting conducted by the full-time staff for an in- 
depth discussion of the various functions performed by the staff. Reading 
assignments from various journals are given.

i
i

1
3I
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Math COMPILER TECHNIQUES (Fall) 3 s.h.

Prerequisites; Introduction to Computers or knowledge of Fortran

Objectives: The purpose of this course is to provide the student with an in-
depth understanding of the concepts involved in the process of compilation of 
programs.

Description: A compiler for the Fortran language will be studied as an
application of advanced programming concepts. The formal 'definition of a 
language, parsing, extraction of language elements, use of the symbol table and 
compilation of control statements will be discussed.

Text:
1) The Anatomy of a Compiler: John A.N. Lee; Van Nostrand,RRineholt Co., 

1967.
2) • Compiling Techniques: F.R.A. Hopgood; American Elsemer Publishing

Co., 1969.
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Math MATHEMATICAL MODELING AND SIMULATION (Spring)

Prerequisites? Calculus I-IV, Linear Algebra, Mathematical Statistics, 
Introduction to Computers.

Objectives? This course is designed as an upper level elective open to junior 
and senior mathematios majors and majors of related fields with the proper 
prerequisites. A mathematical model of a real-world situation may be a system 
of algebraic differential, difference equations, a stochastic process, or any 
other mathematical structure in which the problem can be formulated, studied 
and given a mathematical solution. Hence the course will be broad in scope, 
choosing real-world situations which are not 'overly complicated1 but not so 
'simple' as to lose the point.

Descriptions Real-world situations will be chosen from the fields of biology, 
business, economics, physics and transportation and the corresponding 
mathematical models will be developed. The student will be encouraged to use 
whatever his mathematics background affords to model and simulate that 
situation. Extensive use will be made of all computing facilities, i.e.,
IBM 370 System, Monroe calculator, TR20 Analog Computer.

j
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Physics 105, 106 PHfSICS I, H  U s.h. each
(105 is offered Fall and Spring (eve.))
(106 is offered Fall (eve.) and Spring)

Prerequisites ; High School Trigonometry. Math 103 may be taken as co-requisite.

Objectives; These courses will acquaint students with important physics concepts 
needed for advanced computer work in the sciences, engineering and applied 
mathematics.

Description; PHIS 105: Introduction to Mechanics, heat and sound, including;
»

statics; dynamics; gravitation; fluids; kinetic theory; heat conduction; first 
and second laws of thermodynamics.

PHIS 106; Electrio and magnetic fields; DC circuit analysis; AC 
circuit concepts; AC and DC meters; transformers; electronic devioes and 
instruments; principles of geometrical and physical optics; topics in modem 
physics.

Computer applications are introduced where pertinent in both 105 & 106,
>

Tezta: Miller, College Physics
Sears & Zemansky, University Physios
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Physics 207 ELECTRONICS f  (Sail) k s.h.

Prerequisites; Physios II

Objectives; To acquaint the student with the properties of modem electronic 
devices and systems so that he can analyze and construct simple electronic systems 
such as amplifiers and oscillators, and effectively utilize advanced electronic 
equipment.

Description: Introduction to DC and AC circuit analysis; properties of vacuum
tubes, transistors, tranducers, integrated circuits, and operational amplifiers. 
Hie use of oscillosoopes and other electronic measuring systems, Medical 
electronics, and other applications.

Typical Text:
The Malmstadt and Enke Instrumentation for Scientists Series.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- 2 0 6 -

Physics 307 DIGITAL ELECTRONICS (Spring) I* s.h.

Prerequisite; Physics 207 suggested hut not required.

Objectives; To acquaint the student with integrated circuit logic modules and 
to enable him to assemble a number of important digital circuits using .such 

" modules.

Description; Principles of Boolean Algebra? Digital gating circuits, including 
BAUD and BOR gates; PLIP-ELOPS; Shift registers; Clocks; counters; Adders and 
other arithmetic circuits; Memory circuits.
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PbyaioB 570 , 571 COMPUTER APPLICATIONS IN THE SCIENCES I, II 3 s.h. each

Prerequisites; Calculus, Physics II. Additional waste in physics, mathematics 
and other sciences is recommended hut not required.

Objectives; To acquaint the student with the advantages and the limitations 
of computer and analytic problem solving in the sciences.

Description; Data analysis and a simulations in the sciences. Introduction 
to oomputer Model Building Techniques. Examples will he drawn from the fields - 
of physios, chemistry, biology, environmental science and engineering. Typical 
problems include population dynamics, spread of epidemics, satellite motion, 
electronic field plots, radioactive decay and chemical kinetics. The material 
is presented so that students can deal with problems outside of their specialty.
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Appendix n
s ,

Freshman Year '•
Fall
* 1. Math 100 Calculus I If s.h.
* 2. Math 107 Introduction to Computers 3 s.h.
3. Physics 105 Physics I h s.h.
if. English. 101 Fundamentals of Communication 3. s.h.
5. (General Studies Elective) 3 s.h.
Spring
* 1. Math 106 Calculus H. . if s.h.
2. Math 108 Intermediate Programming 3 s.h.
3. Physics 106 Physics II h s.h.
h. English 102 Fundamentals of Communication "3 s.h.

■: 5. (General Studies Elective) ,3 s.h.
ionhomore Year

Fall
1. Math 205 Calculus III h s.h.

* 2. Math 1(09 Data Structures 3 s.h.
3. Physics 207 Electronics I 3 s.h.
If. Economics 201 Accounting I 3 s.h.
5. (General Studies Elective) 3 s.h.
Spring
* 1. Math 210 Applications of Math 3 s.h.

2. Math 1;08 Advanced Programming 3 s.h.
3. Physics 208 Electronics II 3 s.h.
if. Economics 252 Accounting II 3 s.h.
5. (General Studies Elective) 3 s.h.
6. (General Studies Elective) 3 s.h.

funior Year
Fall
* 1. Math 207 Linear Algebra 3 Soh.

2. Math 301 Differential Equations 3 s.h.
3. Physics 307 Digital Electronics 3 s.h.
if. C.C.S. Computer Techniques 3 s.h.
5. (General Studies Elective} 3 s.h.
6. (General Studies Elective) 3 s.h.
Spring
1. Math 208 Abstract Algebra I 3 s.h.

* 2. Math 302 Numerical Analysis 3 s.h.
3. C.C.S. Computer Operations Practicum 3 s.h.
if. Math I4O7 Machine Organization 3 s.h.
5. (General Studies Elective) 3 s.h.
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Senior Year
Fall
1, Math 305 Mathematical Statistics I
2, Math 1*05 Advanced Calculus I
3, Math I4O9 Modeling & System Simulation
U. Physics 570 Computer Applications in the

3 s.h. 
3 s.h. 
3 s.h.

the Physical Science 
5. (General Studies Elective)

3 s.h. 
3 s.h.

Spring
1. Math k 10 Theory of Ccmrpatability
2. Math lj.06 Mathematical Statistics II

3 s.h. 
3 s.h. 
3 s.h.3. Free Elective 

lw Free Elective 
5* Free Eleotive

3 s.h. 
3 s.h.

The above program includes a program of studies in Mathematics end Computer 
Related Mathematics consisting of the mflaHrnmm of 5^ semester hours of credits. 
It includes also a minor in Physics consisting of 30 credits. However, the 
only required courses for the major are the ones marked with an asteriz. A 
student can tailor a program for himself consisting of only a minimum'of 36. 
in mathematics as Bpelled out in the program description and in Computer 
Related Studies as a Computer Science Mathematics major at Jersey City State 
College.

.-f
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OPTION IN COMPUTER STUDIES

A spec ia l  a c a d e m i c  o p t io n  ( spec ia l iza t ion )  is o f f e r e d  in c o m p u t e r  's tu d ies  u n d e r  t h e  
su p e rv is io n  o f  a n  i n t e r d e p a r t m e n t a l  c o m m i t t e e  o f  advisors .

C om puter Studies Advisors

P. G o ld s te in ,  C o o r d i n a t o r  o f  C o m p u t e r  S tu d ie s  Physics 
P. C aver  ly M a ll iem .i tu  s
G. D j n e l u k  M a th e m a t i c s
T. M i c h n o w i c z  M a th e m a t i c s
C. M i l le r  Biology
C. W a n n e r  Pol. S c ien ce
J. G r a u m a n  Physics

By p r o v id in g  a C o m p u t e r  S tu d ie s  sp e c ia l iz a t io n ,  t h e  C o l le g e  r e c o g n iz e s  t h a t  c o m p u t e r  
a n d  in f o r m a t io n  s c i e n c e  is a h igh ly  d y n a m i c  a n d  g r o w in g  f ield .  In g e n e ra l ,  it is a su b je c t  th a t  
d e a l s  w ith  t h e  s to r a g e  a n d  re tr ieva l  o f  in fo r m a t io n ,  m e t h o d s  o f  analysis, its d isp lay  a n d  its 
p ro c ess in g .

T h e  n u m e r o u s  a p p l i c a t io n s  o f  c o m p u t e r s  a r e  l e g e n d a ry .  C o m p u t e r s  a r e  e s se n t ia l  to  th e  
sp a c e  p r o g r a m .  C o m p u t e r s  a id  in all ty p es  o f  d e s ig n ,  th e y  a r e  user) to  c o n t r o l  all ty p es  of 
p to c e s s e s ,  t o  m a k e  o u t  bills a n d  payro lls .  C o m p u t e r s  r e t r iev e  m e d ia l  i n f o r m a t io n  a n d  k e e p  
crit ically  ill p a t i e n t s  u n d e r  c o n s t a n t  su p e rv i s io n .  C o m p u t e r s  a id  in u r b a n  d e s ig n  a n d  p l a n n in g .  
In fact ,  t h e r e  is v i r tua l ly  n o  a re a  o f  h u m a n  e n d e a v o r  w h ic h  is n o t  m a k in g  s o m e  u se  of t h e  
c o m p u t e r .  But e v e n  m o r e  im p o r ta n t  t h a n  its p e rv a s iv e n e s s  is tha t  t h e  c o m p u t e r  is significantly 
c h a n g in g  t h e  way  th in g s  a r e  b e in g  d o n e .  I his t i o n d  will a c c c l e ia te  in th e  l u t u r r  a s  m u r e  a n d  
m o r e  tasks a n t  p e r f o r m e d  by  c o m p u t e t  s. It is i m p o r t a n t  tha t  as m a n y  p e o p l e  as p o ss ib le  h a v e  
s o m e  u n d e r s t a n d i n g  o f  t h e  c o m p u t e r  a n d  t h e  ro le  it p lays in th e i r  f ields as well  a s  its im p a c t  
o n  soc ie ty .

T h e  C o m p u t e r  S tu d ie s  c o u r se s  a r e  d e s i g n e d  to  fam il ia r ize  s tu d e n ts  w i th  c o m p u t e r s  a n d  
th e i r  a p p l ic a t io n s .  T h e  c o u r s e s  will b e  o f  b e n e f i t  t o  t h o s e  w h o  a re  m ajo r in g  in f ie lds  su c h  as 
t h e  sc ien c es ,  m a th e m a t i c s ,  a n d  t h e  soc ia l  sc ie n c e s ;  th o s e  w h o  a r e  p l a n n in g  to  t e a c h  in t h e  
p u b l ic  sc h o o ls ;  a n d  t h o s e  w h o  h a v e  a g e n e r a l  in te r e s t  in c o m p u t e r s  a n d  w a n t  t o  a c q u i r e  s o m e  
k n o w l e d g e  o f  h o w  t h e y  w o rk .

S tu d e n ts  w h o  a r e  n o t  s u re  w h ic h  c o u r s e s  m e e t  thc i i  c a r e e r  o b jec t iv e s  s h o u l d  c o n su l t  t h e  
C o m p u t e r  S tu d ie s  C o o r d in a to r  o r  o n e  o f  t h e  C o m p u t e i  S tu d ies  advisors .

T h e  O p t i o n  is i n t e n d e d  t o  s u p p l e m e n t  t h e  s t u d e n t ' s  m a jo r  a n d  p r o v i d e s  fo r  s o m e  
variabili ty in in d iv id u a l  p r o g r a m s  o f  s tu d y  d e p e n d i n g  o n  t h e  in te re s ts  a n d  b a c k g r o u n d  o f  t h e  
s tu d e n t .  S tu d e n ts  w h o  p la n  to  p u r s u e  t h e  C o m p u t e r  S tu d ies  O p t i o n  s h o u l d  c o n s u l t  t h e  
C o o r d i n a t o r  o f  C o m p u t e r  S tud ies ,  o r  o n e  o f  t h e  C o m p u t e r  S tud ies  adv iso rs  as s o o n  as poss ib le  
in o r d e r  t o  p la n  a  p r o g r a m  o f  study .  T h e  i m p o r t a n c e  o f  ear ly  a d v i s e m e n t  c a n n o t  b e  o v e r ­
e m p h a s i z e d .

Certificate of Proficiency

T o  o b t a i n  a C e r t i f ic a te  o f  P ro f ic ien cy  s t u d e n t s  m u s t :
1. C o m p l e t e  t h e  n o r m a l  r e q u i r e m e n t s  o f  t h e  C o l le g e  a n d  th e i r  m a jo r  d e p a r t m e n t .
2. C o m p l e t e  t h e  sp ec ia l iz a t io n  in C o m p u t e r  S tu d ie s  as d e s c r ib e d .
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Admission and Plan of Study

A s t u d e n t  is a c c e p t e d  fo r  s tu d y  in C o m p u t e r  S tu d ie s  by  t h e  C o m m i t t e e  C o o r d i n a t o r .  A 
d e s i g n a t e d  m e m b e r  of th e  c o m m i t t e e  will h e lp  t h e  s t u d e n t  d e v e l o p  a n  a p p r o p r i a te  p la n  o f  
stuffy.

T h e  C o m p u t e r  S tud ies  O p t i o n  # C o n s is t s  o f  21 s.h. o f  C o u r s e s  as  Follows.:
Required Courses
1. M A I  11 107 I n t ro d u c t io n  to  C o m p u t e r s    3 s.h.

This is a f u n d a m e n ta l  c o u r s e  a n d  s h o u ld  b e  t a k e n  as 
s o o n  as p o ss ib le

2. M A TH  108 I n te r m e d ia te  P ro g ra m m in g *
or

M A TH  408 A d v a n c e d  P r o g r a m m i n g *   3 s.h.
3. M A TH  409 Data  S truc tu re s*

or
S t a t i s t i c s  XX * • ..............................   3  S . h .

4. M A I I I  105 C a lcu lus  I .............................................................................................................................  3 s.h.
o r  Physics 115: M a n  M a d e  W o r ld  I
o r  M a th  115: M a n  M a d e  W o r ld  I
o r  N u m e r ic a l  C a lc u lu s  I (this  c o u r s e  is b e in g  c o n s id e r e d )

5. M A TH  407 M a c h in e  O r g a n i z a t i o n ’ .............................................................................................. 3 S.h.
o r  Physics 307: Digital  F le c t ro n ic s t
ot I’hysit s l i t , :  M a n  M a d e  W o r ld  II
o r  M a th  116: M a n  M a d e  W o r ld  II

6. C o m p u te r  S tu d ie s  E lectives 
• I n d ic a te s  th a t  M a th  107 is a  p re re q u is i te .

• •T h is  c o u r s e  is b e in g  d e v e lo p e d  a n d  d e ta i ls  a re  n o t  c u r r e n t ly  a v a ila b le , 
f  In d ic a te s  th a t  M a th  107 is a  s u g g e s te d  p r e r e q u is i te .
# A B u sin e ss  D jta  P ro c e ss in g  S e q u e n c e  is b e in g  d e v e lo p e d .  S tu d e n ts  in te r e s te d  in  th is  a re a  s h o u ld  ta k e  

C o m p u te r  S c ie n c e  220, 221: C o b o l  P r o g ra m m in g  a n d  B u sin e ss  A p p lic a tio n s  I, II. M a th  1 09  m a y  b e  
s u b s t i tu te d  (o r  C o m p . Sri. 220.

Computer Studies Electives

* M A TH  109: C o b o l  P ro g ra m m in g
M A TH  115,116: M a n  M a d e  W o r ld  I, II 
M A I  11 2 III' Applic a t io n s  of M a lh e m a l i r  s
M A H  I 101: D ifferen tia l  Equat ions:  Applic a t i o n s  to  N u m e r ic a l  S o lu t io n s  
M A I  II 302: N u m o t ic a l  Analysis a n d  P r o g r a m m in g  
MAT 11 407; M a c h in e  O r g a n iz a t io n  
MAT H 408: A d v a n c e d  P ro g ra m m in g  

» PHYSICS 115,116: M a n  M a d e  W o r ld  I, II
PHYSICS 307: D ig ita f  Electronics
PHYSICS 570, 571: C o m p u t e r  A p p l ica t io n s  in t h e  Physical S c ie n c e s  I, II 
POL. SCI. 344: Law a n d  Politics 
POL. SCI. 400: S c o p e  a n d  M e t h o d s  of Political S c ien c e  
POL. SCI. 415: R e se a rc h  P ro b le m s  in t h e  S tu d y  o f  Trial C o u r t s  
C O M P U T E R  SCI. 200: Assem bly  L a n g u a g e  P r o g r a m m in g  

, C O M I ’111LR S C I . 221:  C o b o l  P t u g i a m m i n g  a n d  Business A p p l ic a t io n s  I, II
C O M I ’U 11 K SC I. 3 4 1, 342: System s I’lo g r . im m i i ig  I, II 
C O M P U T E R  SCI. 361: O p e r a t i n g  Sys tem s 

C O M P U T E R  SCI. 373:  A na log  C o m p u t a t i o n  ~ ~
CO M PL 'TE R  SCI. 441 ,442 :  I n d e p e n d e n t  S tu d y
C O M P U T E R  SCI. 521: C o m p u t e r - A i d e d - l n s t r u c t i o n - M e t h o d s  S l a n g u a g e s  

T h e  fo l lo w in g  c o u r se s  a re  u n d e r  c o n s i d e r a t i o n :
*. C o m p u t e r s  a n d  Society

C o m p u t e t  A |>| >111 a t i o n s  in t h e  Social S c ie n c e s  I, II 
(. o m p u t e t  A p p ln  a t io n s  in Biology I, II 
N u m e r ic a l  C a lcu lu s  I, II
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ip p e n d ix  4

JERSEY CITY STATE COLLEGE 
MATHEMATICS DEPARTMENT

Saturday Course in 
Computers and Computer Related Mathematics 

For High School Students
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n f N w n 3)?rspg 
JERSEY CITY STATE COLLEGE

JERSEY CITY. N. J. 07305 •

December 12, 1973

Dear Sir:
__The Mathematics Department of Jersey City State College is conducting 

a Saturday course in Computers and Computer Related Mathematics for high 
school students this coming semester. It is hoped that such a course will 
provide high school students in our community interested in pursuing studies 
in mathematical and computer related sciences an opportunity to participate 
in a program designed to encourage this interest by way of enrichment and 
reinforcement.

Enclosed are brochures describing the program and application forms which 
we would very much appreciate your distributing to teachers in contact with 
students who might be interested in participating.

Thank you for your kind cooperation.
Sincerely, ••

George Daneluk, Associate Professor 
Mathematics Department

Enc,
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FROGRAM OBJECTIVES

The objective of the Saturday Program 1e to provide high school students 
an opportunity to take a course designed to: (1) introduce the student 
to mathematical methods for solving problems using the computer, (2) 
give first hand experience with the techniques of computer programming, 
and (3) reinforce and enrich the students current high school studies 
in mathematics.

PROGRAM

Students meet every Saturday at Jersey City State College campus 
from 11:00 A.M. to 1:00 P.M. for a one hour lecture session followed 
by a . one hour laboratory session.

COURSE DESCRIPTION

The purpose of the course is to provide a student with an understanding 
of how to use a computer to solve problems. Participants will be 
introduced to selected topics in applied mathematics, including methods 
for the evaluation of functions, methods for 12ie solution of equations 
and Bystems of equations, methods for approximating functions, and 
computational statistics. Students will study,Fortran, a symbolic 
programming system, in order to obtain computer solutions to problems. 
The course \d_ll also include topics designed to'provide an understanding 
of what a computer is from a hardware point of view.

LABORATORY ^

•Students will receive hands-on experience verifying, programs on an 
IBM 1130 Computing System and on remote terminals. Both s y s te m s are 
located on the college campus. The systems are a l s o  linked by telephone 
to the IBM 3 6 0  lo c a te d  oii th e  R u tgers campus.
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COST

There is no tuition charge or fee to the participant. The course is 
being funded by Jersey City State College as a service to the community. 
Students will be expected to make their own travel arrangements to and 
from the college. Students may also be asked to purchase a book to be 
used in connection with "he course.

CREDIT

Ho academic credit will be granted for the course but certificates of 
completion will be given by the Mathematics Department to those who 
complete the course.

ELIGIBILITY

Participants must be high school students who have completed the second 
year course in high school algebra or who will be taking it concurrently 
with Computers and Computer Related Mathematics. Preference will be 
given to students with an interest in science and mathematics. Thirty- 
five participants will be selected from the applicants.

APPLICATION PROCEDURE

To be considered for the course a student must .fill out an application 
form and submit it by February 9, 197U. Selected participants will be 
.notified by February 16, 197h. Appldoation .forms and further information 
may be - obtained, by wrj. ting or -calling:

George Daneluk 
Mathematics Department. 
Jersey City State College 
Jersey City, N.J. 07305 
Telephone: 5U7-3201
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Application Form 
Computers & Computer Related Mathematics 

Mathematics Department 
Jersey City State College

Please print the following information and return by February 9, 197L.
NZ&3:

ADDRESS:
HOME PHONE:
NAME OF HIGH SCHOOL:
AGE________ SEX___________ GRADE LEVEL_______________
LIST ALL MATHEMATICS AND SCIENCE COURSES TAKEN OR IN PROGRESS:
MATH COURSE TITLE GRADE EARNED SCIENCE COURSE TITLE GRADE EARNED

Describe any previous experience with the computer if any.

Describe any extra-curricular activities you have engaged in.

State why you would like to take the Saturday course.

SIGNATURE OF MATHEMATICS TEACHER RECOMMENDING YOU FOR THE COURSE

SIGNATURE OF PARENT OR GUARDIAN PERMIT'TINO Y O U  'TO TAKF, THE COURSE

YOUR SIGNATURE
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PRINC I PAL CF
ST JOSEPHS GIRL __ BAYONNE HSWEST NEW YORK NJ 07093 bAYCIMNE NJ 07002

p r i n c i p a l  OF PRINCIPAL QF
MAR 1ST H.S.... BAYONNE ’ N J 07002

HUBOKEN HS' HL'BOKEN" NT ...07030

P r i n c i p a l  o f PRINCIPAL OF
EMERSON HS '"UNION CITY' ' NJ 07087

UNION HILL FS... . UNTCN CITY "  'NJ....... '07087

p r i n c i p a l  OF P-R INC I PAL OF '
HOLY ROSARY ACAD•..... u n i o n ' c i t y "" ’ n j ......07087

• ST. MICHAEL H.S....... U M W T I T Y '  NJ -07087

PRINCIPAL OF PRINCIPAL OF
• ST.MARY H.S.' JERSEY CITY " NJ 07302

ST.MICHAEL H.S." ’JERSEY'CITY' NJ" ~~ *07 30 2

"Y ■ PRINCIPAL OF . PRINCIPAL OF
THE BERGEN SCH.' ’ JERSEY CITY NJ .....07^304

HUDSON CATHOLIC...... JERSEY’' CITY NO -- -- - --07304

■PRINCIPAL OF p r i n c i p a l 'of
ACA ST. ALOYS I USJERSEY CITY • ‘NJ ... .07304

ACL EVENING HS ' - •’’ .....  JERSEY TTTY ' NJ’ ~ .........07306

PRINCIPAL OF PRINCIPAL CF
ST.ALOYSIUS'H.S. JERSEY ACADEMYJER5EY CITY Nj 07306

..'j
' ' ■" ’ J'ERScY ’Cl I Y NJ ........ . "07306

------------- -------------------- !---

*

•

*4
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PRINCIPAL OF
W N Y MEM HS . WEST NEW YORK NJ 07093

PRINCIPAL OF
ST JOSEPHS BO.Y.S_____WtST NEW YORK NJ 07093

PRINCIPAL OF
ACC EVENING HS BAYONNE NJ 0 7002

PRINCIPAL OF
HOLY FAMILY bAYQNNE ' NJ'07002

PRINCIPAL OF
ACA.SACREU HEART HObOKEN NJ 07030

PRINCIPAL OF
STEVENS ACADEMY_ HOBOKEN' " NJ 07030

PRINCIPAL OF
WEEHAWKEN HS WEEHAWKEN " ' NJ 07087

PRINCIPAL OF
HOLY FAMILY SCH UNION CITY'"" NJ 07087

PRINCIPAL OF
J FFRRIS ilS JERSEY CITY NJ 07 302

PRINCIPAL OF
ST.ANTHONY H.S.JERSLY C I T Y N J 07302

PRINCIPAL OF
ST. PETERS PREP JERSEY CITY NJ 07302

Pr i n c i p a l of
a LINCOLN HS JERSEY CITY "NJ'07304

PRINCIPAL OF
ST.DOMINIC ACA. JERSEY CITY NJ 07304

PRINCIPAL OF
H SNYDER HS JERSEV'CTTY h'J

0 7 3 0 5

PRINCIPAL OF
A H MDORE LAB HS "JERSEY CITY NJ 07306

PRINCIPAL OF
DICKINSON HS JERSEY "C ITY “NT07306

PRINCIPAL OF
R3G0SIN YESH.'HS JERSEY CITY NJ..0730b
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ilatp  nf Stem 3rrspg
D E PA R T M E N T  O F  H IG H E R  EDUCATION

2 2 5  W EST STATE STREET 
P. O. BOX 1 2 9 3  

T R E N T O N . NEW JER SEY  0 8 6 2 5

M E M O R A N D U M

O cto b er  18 , 1968

TO: D i s t r i b u t i o n

FROM: Thomas M. Wendel

SUBJECT: M inu tes o f  M eeting  Held a t  J e r s e y  C i ty  S t a t e
C o l le g e ,  O c to b e r  16, t o  D isc u ss  Computer
Network P o s s i b i l i t i e s

Mr. George D aneluk c a l l e d  th e  s u b j e c t  m ee tin g  w i th  a t t e n d a n c e
as  shown by th e  d i s t r i b u t i o n  l i s t .  The m ee tin g  was th e  r e s u l t  o f
some e a r l i e r  t a l k s  be tw een  Mr. D an elu k , Dr. Thomas M ott and o t h e r s
o f  th e  com puter c e n t e r  s t a f f  a t  R u tg e rs  U n i v e r s i t y .

«

Mr. Daneluk beg an  h i s  t a l k s '  w i th  R u tg e rs  t o  d e te rm in e  th e  
p o s s i b l i l i t y  o f  u s in g  th e  IBM 1130 com puter a t  J e r s e y  C i ty  S t a t e  
C o l le g e  as  a t e r m in a l  t o  a  l a r g e r  com puter a t  R u t g e r s . These 
p r e l i m i n a r y  d i s c u s s i o n s  i n d i c a t e d  t h a t  th e  1130 co u ld  become 
a t e r m i n a l  t o  t h e  s o o n - t o - b e - i n s t a l l e d  IBM 360/67 a t  t h e  R u tg e rs  
c e n t e r  i n  New B runsw ick . S in c e  such  a t i e - u p  p ro m ises  s i g n i f i c a n t  
com puting  power t o  th e  1130 u s e r  and b ecau se  R u tg e rs  i s  v e ry  much 
i n t e r e s t e d  in  th e  m a r r i a g e ,  Mr. D aneluk c a l l e d  th e  s u b j e c t  m ee tin g  
t o  d e te rm in e  i f  a w id e r  i n t e r e s t  e x i s t s .

D r. M ott b r i e f l y  o u t l i n e d  th e  im m ediate  p la n s  o f  th e  com puter 
c e n t e r  a t  R u tg e r s .  The IBM 360/67 i s  t o  be  i n s t a l l e d  i n  J a n u a r y .
In  A p r i l  an IBM 1130 a t  R u tg e rs  w i l l  be used  as  a t e r m in a l  t o  th e  
3 6 0 /6 7 .  By J u l y ,  a 27Q0 w i l l  be i n s t a l l e d .  T hus, by th e  summer 
o f  1969, R u tg e rs  i n t e n d s  t o  be  i n  a p o s i t io n ,  t o  o f f e r  th e  S t a t e  
C o l le g e s  t h e  o p p o r tu n i ty  o f  u s in g  t h e  1 1 3 0 's  as  i n p u t / o u t p u t  
t e r m i n a l s  t o  th e  3 60 /6 7 .

C harges t o  t h e  c o l l e g e s  s h o u ld  b e . a s  i n d i c a t e d  on th e  a t t a c h e d  
s t a t e m e n t  o f  a n t i c i p a t e d  e x p e n d i t u r e s .

T here  was c o n s i d e r a b l e  d i s c u s s i o n  o f  t h e  p ro p o sed  360 c h a rg e s  
by R u tg e r s .  Dr. W. C a r r o l l  sp e a k in g  f o r  R u tg e rs  made two p o i n t s :
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D istrib u tion  -2 -  October 18, 1968

1. The 1130 users w i l l  be charged only for the 
computer resources they require and for the 
time they are required.

2. The 1130 users w il l  be trea ted  the same as 
any Rutgers user. This means eq u a lity  in  
r a te s , p r io r i t i e s , and opportunity to  in ­
fluence the character of the serv ices  pro­
vided.

Mr. Daneluk in d icated  he wished to see the tie -u p  become a fa c t  
and he asked Tom Wendel how the C hancellor's o f f ic e  would review this- 
marriage. In p a r ticu la r , would the C hancellor's o f f ic e  try to  find  
State or Federal funds to  support th is  e f fo r t .

Mr. Wendel rep lied  that any funding agency including the bursar 
at the in d iv id u a l co lleg e  would need to  know:

1. What i s  the proposed use, usage and workload o f  
the 1130's in  th e ir  own environments?

2. What does the 360/67 tie -u p  o f fe r  the co lleg e  
that the 1130 alone does not?

3. What are the economic or se rv ic e  values of these  
gains and what are the a ltern a tiv es?

Mr. Wendel f e l t  th at the ind iv idual schools should be able to  
a r tic u la te  these data as a p rereq u isite  to  en tering in to  a computer 
to  computer t ie -u p .

Mr. Daneluck rep lied  that g ettin g  data of th is  form could take 
months, s a t is fy  no one, r e su lt  in  redundant e f fo r t  and fa ls e  s ta r ts  
and f in a l ly  d iss ip a te  in  another lo s t  opportunity. During the en­
suing d iscu ssion  i t  was a lso  pointed out th a t i t  would be best, to  
pursue th is  a c t iv ity  in  terms of a computer network for a l l  the S tate  
C olleges — not any one. On th is  there was unanimous agreement.

I t  was suggested that the C hancellor's o f f ic e  should be the 
coordinating force for continuing th is  e f f o r t .  Again, there was 
unanimous agreement. As a r e s u lt ,  Mr. Wendel agreed to:

1. Write the minutes o f th is  m eeting.

2. In v estig a te  other network p o s s ib i l i t i e s .

3. Obtain some inform ation concerning the a v a ila b il ity  
o f NSF or other outside funds and what is  required  
to  obtain them.-
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D i s t r i b u t i o n  - 3 -  O cto ber  18 , 1968

4. C a l l  t h e  riex t m ee tin g .
••

C o n c u r re n t ly  S t a t e  C o lleg e  r e p r e s e n t a t i v e s  ag reed  t o  b e g in  
w ork ing  to  s a t i s f y  th e  t h r e e  r e q u ire m e n ts  l i s t e d  above.

At t h i s  p o i n t  th e  m ee ting  t e r m in a t e d .

A ttach m en ts :  as s t a t e d
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D I S T R I B U T I O N

COLLEGE COMPUTER GROUP REPRESENTATIVES

■>

Tom Wendel/ 
Thomas Mott 
Hank MateIson 
Richard Cwiakala 
Tony Notare 
Rudy Saladi 
Bob Kroeckel 
George Daneluk 
Dick Fields 
A1 Kovitz

Coordinator of Computer Activities - Chancellor's Office
Director of Center for Information and Data Processing - Rutgers 1
Coordinator of Computer Center - Trenton State College
Coordinator of Data Processing, Newark State College
Director of Data Processing - Montclair State College
Registrar - Glassboro State College
Professor of Mathematics - Paterson State College
Professor of Mathematics - Jersey City State College
Account Manager - IBM
Senior Systems Engineer - IBM
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Appendix 6

STUDENT ATTITUDINAL QUESTIONNAIRE No Name N ecessary

D i r e c t i o n s ; P le a s e  i n d i c a t e  you r  r e s p o n s e ( s )  to  th e  
q u e s t io n s  by p l a c in g  a  check mark i n  th e  a p p r o p r i a t e  b lan k  
s p a c e s .  A lso , p l e a s e  f e e l  f r e e  n o t  to  re sp o n d  to  any 
q u e s t io n .

1 -  What i s  your p r e s e n t  ( i f  you a re  a j u n i o r  o r  s e n i o r )  
o r  a n t i c i p a t e d  ( i f  you a re  a  f reshm an  o r  sophmore) 
m ajo r  a r e a  o f  s tudy?

N = 440
N R = P e r c e n t  o f  No Response

15.9% L i b e r a l  A r ts  Numbers l i s t e d  i n  th e  spaces
, ,  c .  to  th e  l e f t  r e p r e s e n t s  th e

s ° c l a l  S c ie n c e s  p e r c e n t  o f  s tu d e n t s  check ing
4.5% P h y s i c a l  S c ie n c e s  t h a t  r e s p o n s e .

28.6% P r o f e s s i o n a l  S tu d ie s  
20.7% E d u c a t io n
10.9% O th e r  ( s p e c i f y )  ________________________________

4.3% (N R = No Response)

2 -  Sex; 49.5% Male 47.3% Female 3.2% N R

3 -  P r e s e n t  c l a s s  s ta n d in g ;

28.0% Freshman 
20.2% Sophmore 
25.9% J u n i o r  
21.1% S e n io r  

2.5% O th e r  ( s p e c i f y )  
2.2% (N R)

4 -  E t h n i c i t y ;

61.1% White 
15.9% B lack  
10.5% H isp a n ic  

4.1% O r i e n t a l  
4.5% O th e r  ( s p e c i f y )  
3.8% (N R)
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5 -  What i s  th e  approx im ate  an n u a l  income o f  y o u r  fam ily?

12.7# $5 ,000  o r  l e s s
12.5# $5 ,001  -  10,000
16.8# $10 ,001  -  15 ,000
18 .9#  $15 ,001  -  20,000
17.0# $20 ,001  -  30,000
7 .0 #  More th a n  $30,000

15 • 2Sl‘ (n r )

6 -  Do you have a  job?

51 .4#  No
9 .5 #  10 h o u rs  o r  l e s s

15 .0#  11 to  20 hours
1 1 .8 #  21 to  30 h ours
23 .4#  31 to  40 hours

7 .3 #  More th a n  41 h o u rs
1 .6 #  (N R)

7 -  I s  a  lan g u ag e  o t h e r  th a n  E n g l i s h  spoken i n  y ou r  home?

57 .5#  Yes 61 .1#  No 1 .3#  (N R)

8 -  M a r i t a l  s t a t u s :

6 9 .3 #  S in g le  
20 .9#  M arried  

3 .9 #  S e p a ra te d  
2 .0 #  D ivorced  
1 .6 #  C o h a b i ta t in g  
0 .7 #  Widowed 
0 .5 #  O th e r  ( s p e c i f y )  
1 .1 #  (N R)

►
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9 -  Which o f  th e  f o l lo w in g  g e o g ra p h ic a l  l o c a t i o n s  i s  y ou r  
l e g a l  r e s id e n c e ?

36.1% J e r s e y  C ity  
15.9% Bayonne 

4 . 5% Hoboken 
4.3% N orth  Bergen
8.4% Union C ity

51.6% O ther ( s p e c i f y )  ________________________________
1.1% (N R)

10 -  Age:

41.6% 17 -  21
27.5% 22 -  25
22.5% 26 -  55

8.2% Over 55
0.6% (N R)

11 -  Do you view  y o u r s e l f  as b e in g  p r i m a r i l y  a  ( n ) :

75.2% Day s tu d e n t  ( t a k in g  most c o u rs e s  betw een 
8 :00  am to  4 :00  pm)

24.1% Evening s tu d e n t  ( t a k in g  most c o u rs e s  a f t e r  
4 :00  pm)

2.7% (N R)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Q y e s tio n s  12 -  15 p e r t a i n  to  c o n c e r t s ,  l e c t u r e s ,  e x h i b i t s ,  
and s p e c i a l  e v e n ts  sp on so red  by JCSC d u r in g  th e  academ ic 
y e a r .

12 -  Are you aware o f  th e  number and v a r i e t y  o f  th e s e  e v e n ts?

46.6% Yes 
41.4% No 
10.5% Don’ t  know 

1.6% (N R)
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13 -  Which one sou rce  among th e  fo l lo w in g  i s  t h e  h e s t  means
o f  in fo rm a t io n ?

33.0% Announcem ents i n  c l a s s  
28.6% C ollege  new spaper
24.8% P r in t e d  b ro c h u re s  o f  c o n c e r t s ,  e x h i b i t s ,  o r  

a t h l e t i c  e v e n ts
8.2% Ot h e r  s o u r c e s  ( d e s c r i b e )  ________________________
5.4% (N R)

14 -  Do you f e e l  f o r e i g n - b o r n  s tu d e n t s  a re  a c t i v e l y  p a r t i c i ­
p a t i n g  i n  s o c i a l  and c u l t u r a l  e v en ts?

25.5% Yes 
21.1% No 
50.9% Don’ t  know 

2.5% (N R)

15 -  Do you f e e l  A m erican -born  s tu d e n ts  a re  a c t i v e l y  p a r t i c i ­
p a t i n g  i n  s o c i a l  and c u l t u r a l  e v e n ts?

43.0% Yes i
17.0% No 
37.3% Don’ t  know 

2.7% (N R)

16 -  Knowing what you now know, i f  you were now d e c id in g  upon
a  c o l le g e  to  a t t e n d ,  would you choose to  a t t e n d  JCSC?

53.2% Yes 
30.7% No 
12.7% D o n 't  know 
3.4% (N R)

17 -  Are f a c u l t y  i n t e r e s t e d  i n  s tu d e n ts ?

57.0% Yes 
19.5% No
19.5% D o n 't  know ■
3.8% (N R)

j

|
i
j
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18 -  I s  f a c u l t y  i n t e r e s t  i n  s t u d e n t s  im p o r ta n t?

80.2% Yes
8.0% No
9.1% Don’ t  know
2.7% (N R) •

19 -  How im p o r ta n t  i s  g e t t i n g  good g ra d e s  to  you p e r s o n a l ly ?

70.2% V ery  im p o r ta n t  
25.0% F a i r l y  im p o r ta n t

5.6% U n im p o rtan t
1.1% (N R)

20 -  As a r e s u l t  o f  y o u r  t o t a l  c o l l e g e  e x p e r i e n c e ,  i n  what s i z e
c l a s s  do you f e e l  you would a ch iev e  y o u r  h e s t  g ra d e s?

20.0% 10 o r  l e s s
55.7% 11 -  20
16.8% 21 -  30

2.5% O ver 30
4.9% (N R)

21 -  How im p o r ta n t  a re  s o c i a l  and c u l t u r a l  a c t i v i t i e s  to  a
good c o l l e g e  a tm osphere?

2.5% Not a t  a l l  im p o r ta n t  
4.1% Not v e ry  im p o r ta n t

12.5% No f e e l i n g  one way o r  th e  o t h e r
41.4% Somewhat im p o r ta n t
58.0% Very im p o r ta n t

2.1% (N R)
4

I f  you answ ered  "Not a t  a l l  im p o r ta n t"  on q u e s t io n  21, 
ig n o re  q u e s t io n  22.

j
I
\
\
]
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22 -  On th e  f o l lo w in g  l i s t ,  i n d i c a t e  by num bering from "1" 
th rou gh  "5" th e  p rim ary  re a s o n s  f o r  n o t  p a r t i c i p a t i n g  
i n  s o c i a l  and c u l t u r a l  a c t i v i t i e s  (number " I"  b e in g  o f  
p r im ary  im p o r ta n c e ,  number "5" b e in g  o f  l i t t l e  im p o r ta n c e ) ,
Rank: T o t a l s :

 2_____  Not aware o f  e v e n ts  893
 4_____  In a d e q u a te  p u b l i c a t i o n  and a d v e r t i s i n g  731
1_____  C o n f l i c t  w ith  o t h e r  o b l i g a t i o n s  1422
 3______ A c t i v i t i e s  a r e n ' t  g e a red  to  my i n t e r e s t ( s )  767
 5_____  Commuting to  and from such a c t i v i t i e s  715

23 -  The m a jo r i t y  o f  f a c u l t y  w i th  whom you have s tu d i e d  a t
JCSC (you may check more th a n  one)

58.0% Are a c a d e m ic a l ly  w e l l - p r e p a r e d
30.5% Take a  p e r s o n a l  i n t e r e s t  i n  th e  s tu d e n ts
38.9% P la n  w e l l  f o r  t h e i r  c l a s s e s
28.9% Make c la ssw o rk  i n t e r e s t i n g
35.9% E v a lu a te  s tu d e n ts  f a i r l y
23.9% Make r e a s o n a b le  c o n te n t  a ss ig n m en ts  ( a s s i g n ­

m ents t h a t  a re  to  th e  p o i n t )
9.5% In v o lv e  s tu d e n ts  i n  p la n n in g  c o u rse  a c t i v i t i e s

24 -  Which o f  th e  i te m s  below f i t  most f a c u l t y  h e re  a t
schoo l?  (You may check more th a n  one)

58.0% They a re  f r i e n d l y
7.3% They a re  too  s t r i c t
8.2% They a re  too  easy  w ith  sch o o l work

31.6% They u n d e rs ta n d  th e  problem s o f  c o l le g e  s t u d e n t s
14.6% They a re  n o t  i n t e r e s t e d  i n  c o l le g e  s t u d e n t s
10.0% They a r e  w i l l i n g  to  sp o n so r  and h e lp  o u t  i n

s tu d e n t  a c t i v i t i e s
8.6% They a re  too  easy  w i th  d i s c i p l i n e

19.5% They a re  d i f f i c u l t  to  g e t  to  know
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25 -  The f o l lo w in g  l i s t  r e p r e s e n t s  some a r e a s  i n  which i t  
h a s  been  su g g e s te d  t h a t  th e  c o l l e g e  sh ou ld  be more 
a c t i v e l y  in v o lv e d ,  o r  i n  which changes sh o u ld  be made. 
P le a s e  i n d i c a t e  w ith  a  check mark (more th a n  one a r e a ,  
i f  a p p r o p r i a t e )  th o se  a r e a s  w hich you f e e l  sh ou ld  be o f  
conce rn  to  th e  c o l l e g e .  In  t h e  l a s t  b la n k  space p r o v id e d ,  
p l e a s e  add any o th e r  a r e a s  t h a t  you f e e l  shou ld  be 
in c lu d e d .

48.6% Academic ach ievem en t and s t a n d a rd s
57.3% P a rk in g
24.8% M aintenance o f  p h y s i c a l  campus ( h a l l s ,  c l a s s ­

rooms, and g ro u n d s)
17.5% C la s s  a t te n d a n c e  p o l i c i e s
29.8% G rad ing  methods and p o l i c i e s
20.7% Invo lvem ent i n  th e  prob lem s o f  m e t r o p o l i t a n
22.5% C l a s s i f i c a t i o n  o f  t h e  aims o f  th e  c o l le g e

► — — —

52.5% S ch ed u lin g  o f  c l a s s e s
24.5% Invo lvem ent o f  s t u d e n t s  i n  academ ic a f f a i r s
26.6% S o c ia l  a c t i v i t e s  on campus

7.7% O th er  ( s p e c i f y )  _________________________________
►

k

i

I
i

i
Ii___________________________  i_
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S ta te m en t
S tro n g ly
D isag ree D isa g ree

I n d i f f ­
e r e n t Agree

S t ro n g ly
Agree NR

37. The l i b r a r y  i s  a d e ­
q u a te  f o r  y o u r  n e e d s ............ 11.496 15.5% 9.8% 50.7% 8.5% 4.3%

38. Course s t a n d a r d s  a re  
u n r e a l i s t i c a l l y  h i g h . . . . . . 12.5% 44.5% 23.6% 10.7% 2.7°% 5.9%

39. I n s t r u c t o r s  a re  too  
l e n i e n t  w ith  r e g a r d  to  
g ra d e s  th e y  g iv e  th e  
s t u d e n t s  i n  t h e i r  c l a s s e s . 13.4% 47.5% 18.4% 12.7% 2.3% 5.7%

40. S tu d e n ts  te n d  to  ta k e  
p r i d e  i n  th e  ach ievem en t 
o f  th e  s c h o o l ............................. 12.7% 26.4% 22.5% 28.0% 3.4% 7.0%

4 1 . Most i n s t r u c t o r s  know 
t h e i r  s u b j e c t  m a t t e r ............ 3.0% 7.7% 8.4% 64.1% 13.0% 3.8%

42 . The g e n e r a l  q u a l i t y  o f  
i n s t r u c t i o n  i s  commendable 3.0% 10.0% 15.7% 61.4% 4.8% 5.2%

4 3 . The g e n e r a l  c l im a te  a t  
JCSC i s  e x c i t i n g  and i n t e ­
l l e c t u a l l y  s t i m u l a t i n g . . . . 14.1% 30.2% 23.4% 24.8% 2.5% 5.0%

4 4 .  The n a tu r e  o f  my co u rse  
work i s  r e l a v a n t  to  my 
c a r e e r  g o a l s ............................... 4.8% 8.0% 9.1% 52.0% 20.9% 5.2%

4 5 . Upon g r a d u a t io n ,  I  
f e e l  my academ ic n eeds  
w i l l  have been m e t ................. 5.7% 15.9°% 11.6% 51.4% 9.1% 6.3%

46 . The e x te n t  to  which I  
am b e in g  p re p a re d  f o r  my 
f u t u r e  c a r p e r  g o a l s  i s  
due p r i m a r i l y  to  th e  a ca ­
demic c l im a te  o f  th e  
c o l l e g e ........................................... 6.1% 26.4% 17.7% 37.0% 4.3% 8.4%

4 7 . Adequate academ ic 
c o u n s e l in g  i s  p ro v id e d  
f o r  s t u d e n t s ............................... 16.8% 22.3% 14.5% 34.1% 5.7% 6.6%

* * * * * * * * * * * * * * * * * * * * * ■*r * * * * * * * * *

i

I
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P la ce  an 

S tro n g ly
S ta te m en t  D isag ree

26 . The c o l l e g e  h a s  ade­
q u a te  d e s ig n  f e a t u r e s  
f o r  th e  p h y s i c a l l y  h a n d i ­
cap p ed ...............................................  86,6%

27 . There a re  ad eq u a te
p a rk in g  f a c i l i t i e s .................... 48.95'°

28. The campus g rounds a re  
p r o p e r ly  m a in ta in e d ..............  3.9%

29. There a r e  s u f f i c i e n t  
accommodations f o r  s t u ­
d e n ts  who want to  l i v e
on campus......................................... 19.5%

30. C lassroom s a r e  main­
t a i n e d  p r o p e r ly  ( h e a t in g ,  
c l e a n l i n e s s ,  e t c . ) .................  2Q.0%

31. There i s  enough l a n d ­
sc a p in g  on campus ( t r e e s ,  
p l a n t s ,  e t c . ) ............................. 13.6%

32. The on-campus e a t i n g  
f a c i l i t i e s  accommodate 
s t u d e n t s ’ s c h e d u l e s .................  10.9%

33. There sh o u ld  he p ro ­
v i s i o n s  made f o r  c h i l d  
c a re  on campus f o r  s t u ­
d e n t  p a r e n t s ...............................  6.8%

34. There a re  enough b u i ld  
i n g s  to  accommodate th e  
n eed s  o f  th e  c o l l e g e  com­
m unity  ( s t u d e n t s ,  admin­
i s t r a t i o n ,  & f a c u l t y )   7.7%

35. There a re  a d e q u a te  
f a c i l i t i e s  f o r  s t u d e n t s
to  s tu d y  on campus.................  9.8%

36. J e r s e y  C ity  S t a t e  
C o lleg e  i s  a  p h y s i c a l l y  
a t t r a c t i v e  campus   10.2%

"X" i n  th e  A p p ro p r ia te  Space

I n d i f f -  S t r o n g ly  NR
D isa g re e  e r e n t  Agree Agree

17.7% 22.5% 38.6% 5.0% 7.5%

29.3% 5.7% 10.9% 0.9% 4.3%

13.4% 12.7% 58.9% 5.9% 5.2°%

17.3°% 42.0% 11.4% 1.4% 8.4%

35.0% 10.7% 26.6% 4.3% 3.4%

27.5% 15.0% 34.1% 6.4% 3.4%

15.2% 28.9% 34.5% 4.3% 6.1%

10.0% •30.7% 30.2% 16.4% • 5.9%

18.0% 22.0% 42.3% 3.4% 6.6%

26.6% 11.6% 42.0% 4.1% 5.9%

21.6% 16.8% 40.9% 5.5% 5.0%
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14 48. Which one o f  th e  fo l lo w in g  h as  g iv e n  you your g r e a t e s t
p e r s o n a l  s a t i s f a c t i o n  a t  J e r s e y  C i ty  S t a t e  C o lleg e  
( check  o n ly  o n e )?

p
20.5% G e n e ra l  coursew ork
34.8% Coursework i n  m ajo r f i e l d

6.1% I n d i v i d u a l  s tu d y  a c t i v i t i e s
3.6% O rgan ized  e x t r a  c u r r i c u l l a r  a c t i v i t i e s
3.0% S o c i a l  l i f e :  d a t i n g ,  p a r t i e s ,  e t c .
2.0% " B u l l  S e ss io n s "  w i th  f e l l o w  s tu d e n ts

I

24.1% S e l f - d i s c o v e r y ,  s e l f - i n s i g h t ,  d i s c o v e ry  o f  
new i n t e r e s t s ,  t a l e n t s ,  e t c .

49. L i s t  th e  f o u r  most im p o r ta n t  r e a s o n s  f o r  s e l e c t i n g  JCSC. 
(W ith "1" “be ing  th e  most im p o r ta n t  and "4" b e in g  th e  
l e a s t  im p o r ta n t )

Rank: T o ta l s :

9 R e l a t i v e s  wanted me to  come h e re 154
8 T eacher a d v is e d  me 159
6 Has good academ ic r e p u t a t i o n 303
5 O ffe re d  f i n a n c i a l  a s s i s t a n c e 319
10 Not a c c e p te d  anywhere e l s e 85
3 Advice o f  someone who a t t e n d e d 401
4 O f f e r s  s p e c i a l  e d u c a t io n  program s 374
1 Has low t u i t i o n 826
11 A dvice o f  g u id an ce  c o u n s e lo r 83
2 Wanted to  l i v e  a t  home 562
7 F r ie n d  su g g e s te d  a t t e n d i n g 249
12 C o lleg e  r e p r e s e n t a t i v e  r e c r u i t e d  my 81

I f  you had to  choose one th in g  abou t JCSC t h a t  
th e  m ost, what would i t  be?

you l i k e

51. I f  you had to  choose one th in g  abou t JCSC t h a t  you 
d i s l i k e  t h e  m ost, what would i t  he?
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DEVELOPMENT TRACE
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i
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STATE COLLEGE

MEMORANDUM
TO: Dr. Herman Rosenberg
FROM: George Daneluk
DATE: February 14, 1979
SUBJECT: Curriculum in Information Systems Development

Attached is a preliminary draft of a curriculum in Information 
Systems Development. Course Outlines and a proposal for adapting the curric­
ulum into the Computer Science Mathematics Specialization and into a minor for 
the Business student will be forthcoming. The following people from the Systems 
Technical Education Center (STEC) of A. T. & T. Long Lines and from Bell Laboratories 
have kindly offered their assistance in developing the modules and possibly teaching 
the courses:

1. Suzanne Hain, Curriculum Manager in Systems Development Training at STEC.
2. Bruce Kittinger, Instructor in System Development Training at STEC.
3. Lee Ann Whitaker, Instructor in Advanced Programmer Training at STEC.
4. Valerie D'Antonio, Course Developer in Advanced Programmer Training at STEC.
5. George Foley, Member of the Staff at Bell Telephone Lab.

cc: Dr. Joseph Drew, Academic Vice-President
Dr. Mary Jane Clark, Dean of Arts & Science

Att.
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CURRICULUM IN INFORMATION SYSTEMS DEVELOPMENT

Obj ectives
\The purpose of the curriculum is to provide the student with an understanding of

the total life cycle of information systems development in a business environ- j
ment. The sequence of courses would constitute a component of the Computer
Science Mathematics Specialization and a component of a minor in Information
System Development for the Business major. •

Content
The basic modules for the curriculum are shown on level 2 of the chart below. Each 
module represents two semester length courses covering concepts and methodology in 
the phases of business system development.

Information Systems 
Analysis 1.1

Physical Design of 
Computer Systems 1.3

Information Systems 
Development 1.0

Data Base 
Analysis and Design 1.2

Module 1.1 will cover topics in Total Systems Development Concepts, Systems Analysis, 
Project Management, Structured Systems Analysis and Data Gathering. Module 1.2 
will cover topics in Data Base Concepts, Logical Data Base Design, Data Base Manage­
ment Systems and IMS Total Data Base. Module 1.3 will cover topics in IMS Imple­
mentation, Module Design, Structured Design, File Design and Computer Subsystem 
Design. Topics will.be selected and sequenced to show the relationship of Information 
Systems Development to the need to solve, business problems and to take advantage of 
business opportunities. A schematic representation of the life cycle of the systems 
development process as related to business needs is shown below.

System Analysis 
and Design

Performance
Review

System
Implementation

Business Need

}
i
!
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STATE COLLEGE

MEMORANDUM
Dr. Herman Rosenberg 
George Daneluk 
3-9-79

SUBJECT: Curriculum In Information Systems Development

I thank you for the suggestion concerning the course develop­
ment project in Information Systems Development outlined in my 
statement of intent of 2-14-79. ,Attached is a memorandum to 
the members of the Mathematics Department requesting input 
regarding the content, scope, and appropriateness of the 
courses.
On the issues raised in your memorandum of 2-20-79 I would 
like to offer the following comments:

1. Number of courses: Although we are only in the
planning stage, the current thinking is that four or 
five courses would be sufficient to cover the topics 
suggested.
2. Impact on present major and minor programs: The 
intent is that the courses would supplement with 
electives not replace any part of existing major and/ 
or minor programs. I agree, howevec/that the set of 
courses constitutes a substantial extension of the 
committment by the Mathematics Department to Computer 
Science education.
3. Role of the Business Administration Department:
Since almost all of our Computer Science Mathematics
graduates are employed by business, the priority 
objective of the courses is to help meet the needs 
of our own majors in this respect. The methodology, 
moreover, has an underlying mathematical base, so it is ■ 
natural the Mathematics Department have the primary 
concern. The problem is one of getting a proper balance 
between theory and practice. Hopefully, the proposed 
plan for developing the courses would help achieve a 
greater degree of balance. The courses, nevertheless, 
are designed primarily for technical students who wish 
to go into business^ior the business majors per se.

TO:
FROM:
DATE:
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A. Level of Courses: The level of abstraction of such
courses offered in business is not as high as most of our 
own intermediate and advanced level required mathematics 
courses, e.g. linear algebra, numerical analysis etc.
The intent is that students get an idea of how some of 
theoretical concepts learned in some of our present 
courses are applied in the real world of business systems 

 ̂ development.
5. Interface with Current Offerings: The real question 
which should be asked is how our current offerings 'mesh" 
with the needs of students after they graduate. The intent 
of the plan for developing the courses is to help make our 
current offerings more relevant to those needs. But to the 
point I would merely suggest that we follow the recommen­
dations and guidelines of professional societies, eg. A.C.M. 
C.U.P.M. IEEE.

>
6. Audience: There is no lack of an audience in business

’ for up-to-date training in a rapidly changing technology.
* Mathematics Itself has played a key role in bringing about

these technological developments. The intent here is that 
the courses be developed as part of our overall effort to '•

f keep up with the changes. I am convinced that the quality
of the product will attract sufficient numbers of students

N' to satisfy any administrative constraints.
f Although I have discussed the project with the people named in my 

memorandum of 2/14/79 and, on the basis of your prior verbal approval, 
asked them to begin thinking about possible designst I also asked 
them to hold off any work until I had received your response to the

 ̂ plan. Since, in my opinion, what we need most at this point is in­
put from experts in course development in the subject matter areas 
in question, I strongly urge that we now move ahead with the project 

i as planned^ including the solicitation of input from the members of
the Mathematics Department on the issues you raised. However, if 
you feel that you cannot authorize the project based on your own 

„ assessment of the needs, then I will hold.
Please advise.
/ck
Copy to: Dr. Joseph Drew, Academic Vice-President

* Dr. Mary Clark, Dean of Arts and Sciences

►

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-238- JERSEY CITY
STATE COLLEGE

MEMORANDUM
Members of the Mathematics Department 
George Daneluk 
March 9, 1979
Curriculum in Information Systems Development

- Attached is a statement of intent with respect to a curriculum
in Information Systems Development* I would appreciate any 
input you may have regarding the content, scope, and appro- 

, priateness of the planned courses. I would also ̂appreciate fjacx
comments on the following specific questions:

r

v 1 . How many courses do you consider necessary to cover
the content and methodology in the subject areas listed.

r 2. Do you think the level of the courses in the subject
areas suggested is appropriate for undergraduate students 
at J.C.S.C.

r 3. How do you think courses in the subject areas suggested 
should be "meshed" with current offerings at J.C.S.C.
A. Do you think that there is potential for an adequate 

» audience for such courses at J.C.S.C.
‘ 5. What role should the Business Administration Department
r play in the development of the courses.

6. What impact do you feel the courses would have on.the 
existing majors and minors offered in the Mathematics Department.

- TO:
FROM:
DATE:

► SUBJECT:
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JERSEY CITY
STATE COLLEGE

MEMORANDUM
TO: Dr. Mary J. Clark, Dean, Arts and Sciences
FROM: George Daneluk, Mathematics
DATE: 10-31-79
SUBJECT: Computer Science Curriculum

Attached is a structure chart for the Computer Science 
Curriculum which the Computer Science Curriculum Committee 
is recommending as the basis for the proposal to the N.J. Board 
of High Education. The curriculum has a number of general 
characteristics I would like to draw your attention to:

1. It incorporates most of the computer related courses 
which have already been developed in the Mathematics and 
Physics Departments. Of the thirty-one courses represented 

• -eighteen already exist.
2. It incorporates most of the courses recommended by
A.C.M., and conforms reasonably closely to the recommenda­
tions of IEEE concept-wise by.having fairly well defined 
components in Hardware Organization and Software Engineering.
3. A unique feature is the concept underlying the component 
in Business Information Systems Development. The second 
attachment describes the underlying concept.
4. The structure is balanced with respect to the distribution 
of courses over levels, e.g., it is not overloaded with 
advanced courses nor with introductory courses either.
5. The curriculum allows for substantial specialization in 
four basic areas. However, it is not pretentious with respect 
to scope.
6. The mathematics component is a strong one and assures a 
sound grounding in the theory.

I believe it is a good program; it is feasible in terras of the 
resources likely to be available at JCSC in the foreseeable future; 
if implemented, it would provide students with a background 
sufficient to enable them to go into the field as entry level 
computer professionals.
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The remaining work is to provide supporting documentation 
on detail and rationale, and a plan for implementation (I 
will submit a position paper soon regarding the latter.) Your 
concurrence with regard to concept and structure would be help-<- 
ful at this juncture.

Att:
Copy to: Mr. Philip Caverly Mathematics

Dr, Philip Goldstein Physics
Mr. Carl Holloman Computer Center
Ms. Magda Efros Computer Center.
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. 241. JERSEY CITY
STATE COLLEGE

MEMORANDUM
TO: Dr. Mary Jane Clark, Dean, Arts and Sciences
FROM: George Daneluk, Mathematics Department
DATE: 11- 7 -7 9

SUBJECT: A Computer Science Department
I support the initiative you have taken to institute a major program 
in Computer Science at JCSC. The formation of the Computer Science 
Curriculum Committee to develop a proposal to the New Jersey Baard 
of Higher Education was an appropriate first step. As you saw, however, 
the concept and structure for a program was slow in coming. The 
reason was not due to any lack of ideas about curriculum, but rather 
to uncertainties about how a curriculum should eventually be imple­
mented. Since these uncertainties will continue to plague development 
and since a proposal to BHE should include a plan for implementation 
anyway, and since the quality of an eventual program will depend on 
the quality of prior planning, I am taking an initiative with respect 
to a position on the key question.
The position is that a distinct Department of Computer Science should 
be instituted at JCSC to offer major, minor, and service programs in 
computer science. The scope of computing technology is such that a 
core of faculty devoted full time to developing and maintaining 
programs is essential.
Given a role in setting up a department, I would be willing to 
contribute on a full time basis. 1 have discussed the possibility 
with Dr. Phil Goldstein, Carl Holloman, Dr. Richard Riggs, John 
Raines, George Foley (adjunct), Magda Efros, Gloria Gardner and 
others and found support for the concept and like willingness to 
contribute. I have taken .the initiative of asking those willing 
to contribute full time to submit-a brief position paper for your 
consideration. With a core consisting of the above named people 
and at least three new full time people hired over the next five 
year period and use of adjuncts for specialized courses, a basis 
exists for the formation of a quality department offering a full 
curriculum. A feature of moving in the manner I am suggesting is 
that the initiative, planning, etc. would be coming mainly from 
members of the-Mathematics Department which is from whom it should 
come.
I would suggest a meeting of Phil Goldstein, myself and you to discuss 
options, problems, opportunities, and strategies.
Copy to: Dr. Joseph Drew, Vice-President, Academic Affairs
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jersey 
city state 
college

TO: Dr. Mary J. Clark, Dean of Arts & Sciences
FROM: Mr, George Daneluk, Mathematics Department
DATE: 1-31-80
SUBJECT: Curriculum in Computer Science

Enclosed is a copy (unedited) of the documentation of Curriculum 
in Computer Sceince being recommended by members of the Computer 
Science Curriculum Development Committee, The.document contains 
information sufficient to evaluate the quality of the program 
and its feasibility at JCSC by the standards set by the N.J.
Board of Higher Education, and except for bibliographies the 
course outlines meet the standards for approval of the Senate 
Curriculum and Instruction Committee.
The document is being submitted for your preliminary consider­
ation. Any input you have before the final editing task begins 
would be appreciated. The program is a sound one and I recommend 
it with confidence.

Copy to: Dr. P. Goldstein, Physics Department
Magda Efros, Computer Center 
P. Caverly, Mathematics Department

P.S. "Thunder is good, thunder is impressive, but it is the 
lightening that does the work." Mark Twain.

Enc
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TO: Valerie D*Antonio, Staff Supervisor, (ATT Long Lines)
George F o le y ,  Member of the Staff (Bell Laboratories)
Suzanne Hain, Curriculum Manager (ATT Long Lines)
Anthony Montanaro, Director of Administrative Computing (Rutgers)

FROM: George Daneluk, Mathematics Department
DATE: February 1, 1980
SUBJECT: Consultation Service to the Computer Science Curriculum

Development Committee
On behalf of the Computer Science Curriculum Development Committee at 
Jersey City State College, I wish to express our appreciation for the 
valuable input you provided with respect to the training needs of entry 
level computer professionals in your organizations. Attached is a 
copy of a structure chart for the curriculum which we are recommending;, 
as the basis for a proposal to the New Jersey Board of Higher Education.
We have incorporated features which hopefully will provide our students 
with the skills and knowledge needed to better perform their tasks in 
fhe field after they graduate.
Thanks again for your kind cooperation in meeting with us.

Att.
Copy to: Dr. Mary Clark, Dean of Arts & Sciences

Dr. P. Goldstein, Physics Department
Mr. Carl Holloman, Director, Center for Computing Services
Mr. P. Caverly, Mathematics Department
Mrs. Magda Efros, Center for Computing Services

P.S. "Heaven for climate, hell for company." Mark Twain

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-2 4 4 -

a
jersey 
city state 
college

W

To: Members of the Computer Science Curriculum Development Committee
From: George Daneluk
Date: February 26, 1980
Subject: Administrative Structure for the Curriculum in Computer Science

Attached for your consideration is an alternative proposal for an 
administrative structure for the Curriculum in Computer Science. The proposed 
structure provides for:

1) A core of faculty u/hose major commitment would be to the development 
and maintenance of programs in computer science.

2) Use of the expertise of the faculty of the current Mathematics Department.
3) Use of the expertise of faculty of other departments of the college
4) Close coordination of the development of programs in computer science 

with the development of other mathematical sciences at the college.
5) Functional independence.
6) Cost effectiveness.
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Administrative Structure

The present Mathematics Department shall be reconstituted as the 
i Department of Mathematical Sciences comprised of three divisions, namely,
, the Division of Computer Science, the Division of Mathematics Education, and

the Division of Statistics. The faculty of the Division of Computer Science 
shall be responsible for the development and maintenance of programs in 
computer and information science. The faculty of the Division of Mathematics 

’ Education shall be responsible for the development and maintenance of programs in
i basic skills, mathematics education (both graduate and undergraduate), and
) pure mathematics. The Division of Statistics shall be responsible for the

development and maintenance of programs in statistics. All courses offered in 
the department will have a course number with either a CS, MATH, or STAT prefix.

i Each division of the Department of Mathematical Sciences shall be headed
by a Division Coordinator elected by the faculty of the respective division.
The Division Coordinators shall have the responsibility within their respective 
divisions for scheduling courses, assignment of staff, and the administration 
of procedures for monitoring the division’s programs and students. The 

1 Division Coordinators shall report directly to the Department Chairperson, who
, shall oversee the division programs, provide the divisions operational parameters,

and provide the interface with the college administration. Division Co- 
1 ordinators shall be given one hour of release time to perform the administrative

functions.
* A faculty member of the Department of Mathematical Sciences or any other

department of the college shall be defined to be a voting member of a particular 
division if and only if at least one half of his or her teaching schedule: is 

» in the division. During the period of reformation the initial assignment of
faculty to divisions will be made by the Dean of Arts and Sciences. Once the 
divisions are constituted the Division Coordinators will recommend all other 
transfers and/or new-hires with the approval of the Department Chairperson.

Policies and- procedures adopted within the divisions of the Department of 
Mathematical Sciences shall be arrived by a democratic process of decision 
making.
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JERSEY CITY
■246'  STATE COLLEGE

MEMORANDUM
ro: Dr. Mary J. Clark, Dean of Arts and Sciences
:ROM: George ijaneluk, Mathematics Department
)AT|T; April 25, 1980

SUBJECT: Computer Science Curriculum Proposal

r I am submitting revised documentation of the front end problem '
analysis and preliminary design of the recommended curriculum 

, in computer science. Section I contains the rationale for the;
curriculum at JCSC; Section II contains a statement of the .•

1 deficiencies and/or efficiencies (i.e. problems and/or oppofctnmit^ei)
i the project could be addressing; Section III contains a detailed

skills and knowledge analysis (job study) intended to provide the 
basis for determining curriculum objectives; Section IV contains 

( the preliminary curriculum design. The latter includes the rationale T"
for the four components of the curriculum, which you requested,,

*
t ' .

> . . ■ ■ ■ ■/

Copy to:
Phil Goldstein 
Phil Caverley 
Carl Holloman 
Magda Efros 
Harold Carney

' i *  ‘ * 5 -

\

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-2 4 7 - JERSEY CITY
STATE COLLEGE

MEMORANDUM
TO:
FROM:
DATE:
SUBJECT:

May 6, 1980

Dr. Mary J. Clark, Dean of Arts and Sciences
George Daneluk, Mathematics Department

Computer Science Curriculum Development Project 

Enclosed for your information are:
1. A brief outline of the curriculum development standards of 

" the Data Systems Education Center (ATST),
2. Parts D,E,F, and G of the Skills and Knowledge Analysis 
(Job Study)-contained in Section III of the documentation 
previously submitted.

cc:
Dr. Phil Goldstein

¥
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To: Dr. Mary Jane Clark
From: George Daneluk
Date: June 24, 1980
Subject: A Curriculum in Computer Science

Attached for your information and whatever use is a copy 
with revisions of the documentation for the Curriculum 
Computer Science which I originally proposed to the Com­
puter Science Curriculum Development Committee. I have 
asked Anthony Montanaro, Division Operations Manager,
Rutgers University, George Foley, Supervisor Experimental 
Administration Systems, Bell Telephone Laboratories, and 
Suzanne Hain, Manager of IS/EDP National Office, Arthur 
Young, three of the people who met with the committee on 
campus last summer, to provide an evaluation of the content, 
structure, and the problem solving approach to the curricu­
lum I have recommended. I will forward for your information 
copies of these evaluations as I receive them.
The curriculum voted on in committee at the last meeting 
in June is in my opinion adequate as far providing basic 
skills in programming and knowledge of operating systems 
principles. I chose to abstain from voting at the time, how­
ever, because of my reservations about the serious weakening 
of the mathematics component and the present lack of a 
well-defined component in business information systems deve­
lopment. I also would like to read the written report of 
Dr. Malcolm Harrison before I take a position.. Never the less, 
as the curriculum stands it would appear to be sufficient to 
enable students to assume roles in certain areas of technical 
support. They would require additional training to perform 
roles in a development team or in operations. Without a sub­
stantial background in mathematical foundations students are 
likely to be handicapped as far as their ability to do graduate
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work in computer science.
My own contribution to a program would be strongest in the 
area of computational mathematics for reasons having to do 
with style, interest, and competency.

c.c.
Anthony Montanaro 
George Foley 
Suzanne Hain 
Dr. Phillip Goldstein
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P R O J E C T  D n O ‘ ! S T R A T i : i R  EXCELLEf!CfI  

EXECUTIVE SUMMARY

A. Origin of Report
The material contained in this report is documentation 
for a Curriculum in Computer Science recommended by the 
author to the Computer Science Curriculum Development 
Committee at Jersey City State College. The committee 
was formed in June 1979 to develope_ a proposal for a 
Curriculum in Computer Science to be submitted for 
approval to the N. J. Board of higher Education and, 
if and when approved, to implement it in the 1980-81 
academic year. The committee consisted of two members 
of the Mathematics Department, of which the author was 
one, two members of the Center for Computing Services 
at JCSC, and one member of the Physics Department.

o  qB. Overview of Curricula Development^»J
The past 10 years have witnessed an accelerating pace 
of curricula development in computer science education. 
Professional societies have been developing model curri­
cula for colleges and universities, but only with much 
difficulty and heated debate as to what constitutes a 
cohesive program. Based on recommendations of ACM and 
the IEEE Computer Society reports and an examination of 
curricula in existing departments of academic institutions 
a number of trends can, however, reasonably be projected 
for at least the first half of the 80's. The first two 
years of a B. S. degree program will contain a more rigo­
rous and disciplined approach to programming, the object 
being to enable a firmer scientific base. Results in 
abstraction, correctness, and verification will be inco­
rporated into advanced courses, and approaches to languages 
and algorithm analysis will be more systematic. Topics in 
logic and design will be introduced earlier in many curri­
cula. Because of the impact of mini and micro computers 
the systems area will be subject to a higher degree of 
instability. The implementation of these new trends in 
curricula and the acquisition of- sufficient laboratory 
facilities may be impeded by the unwillingness of insti­
tutions and states to allocate the necessary resources.
The large and highly visible expense involved with compu­
ting equipment has, infact, tended to remove control of 
facilities from the immediate users to outside agencies.
The changes in course content and methodology will require 
different teaching techniques and possibly retraining of 
faculties, which changes have traditionally not come easily.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-2 5 1 -

The general curriculum problem is one of incorporating 
more organization, science, and engineering into the 
field. Another major problem is that of simulating 
realistic applications in the program.
Significant curricula development in academic institu­
tions began in the SO's. Prior to that time computer 
education and training was provided mainly by computer 
manufacturers. At present a significant source of com­
puter education is being provided by users of computing 
systems themselves. So at the present time it is not 
even clear as to who will assume the predominant respo­
nsibility for education in the field. The trend may be 
to share the responsibility.
One of the major reasons for the creation of programs 
in computer science is to produce graduates who are 
able to contribute to the economic welfare of their 
employers. It is clearly an important motivating factor 
for students undertaking programs. On entry into the 
field the contribution of graduates is most likely to be, 
however, at a more or less technical level before moving 
into middle level management, and still later, if at all, 
into corporate management. The tendency for "armed camp" 
technical outposts to exist within organizations would 
seem to suggest that greater emphasis be placed on learn­
ing the complexities of corporate policy making and 
decision making as well as on technical training. A more 
general problem in this respect is the disparity in the 
perception of the needs between business organizations 
and academic institutions. A cooperative environment 
needs to be established in which the quality and type of 
instruction and research activity in both groups is moni­
tored by the other and staff members are exchanged between 
colleges and universities and- the local industrial, business, 
and governmental communities. The most significant future 
challenge in computer science is the development of mecha­
nisms for academic - business cooperation, interaction, and 
exchange. The significance Of the present project rests 
in large part on the benefits derived from the establishment 
of such a mechanism between Jersey City State College and 
AT&T Long Lines. It is not as easy as it might appear to 
be.
Another fundamental issue in the field is that we are still 
undergoing changes brought about by "the computer revolution"
, and there is no prospect of a period of stability in the 
near future. The most well designed curriculum in terms of 
the state-of-the-art suffers a fatal defect; it already is or 
will soon become outdated. Indications suggest that ways must
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be found, in fact, to cope with a circumstance of continu­
ous change. Moreover, each institution must work out its 
own agenda in this context. Somebody, in particular, had 
to do it for Jersey City State College. If the present 
project had no other significance it does represent a 
reasonable plan for JCSC in terms the capabilities likely 
to be available at the college in the near future.
As already noted there has been a rapid growth in the number 
of students taking computer science courses, caused mainly 
by the demand for such knowledge in the market place. At 
present the need is so great that graduates of almost any 
type of computer science program have had a relatively easy 
time finding employment. One must raise a question about 
the general quality of these programs, however, considering 
the problems associated with poor systems design, imple­
mentation, etc. Moreover, sooner or later the demand and 
supply curves must cross, so programs should be planned 
to deal with the inevitable job crunch experienced in other 
disciplines. At that stage the quality of the graduating 
student will be the determining factor in employment.
In a systems approach to problem solving an important function 
is to determine the usage views of the output of the system, 
and an important part of this is to precisely identify who 
the users are, if any. In academic curriculum development 
the user has generally been assumed to be the students, 
the output being instruction. An alternative model could 
and, perhaps, should be to consider students as output of 
the educational system and to view business, industrial, 
and governmental organizations, who employ the students, as 
users. An analysis of the problem/opportunity to be resolved 
by such a curriculum model would then focus on needs of these 
societal organizations rather than students. The objective 
of the curriculum model would be to put out students who 
meet the needs. In the long run this approach has the 
possibility of being in the best interests of the students 
as well. In any case an important issue is to identify the 
population that the educational system is really serving 
and this is not as trivial a problem as it may seem.

C. Purpose
The p u rp o se  o f  t h e  p r e s e n t  c u r r ic u lu m  developm ent p r o j e c t  
was t o  d e s ig n  a c u r r ic u lu m  i n  com puter s c i e n c e  a d e q u a te  t o  
m eet c h a l l e n g e s  cau sed  by t h e  im p a c t  o f  r a p i d  t e c h n o lo g i c a l  
change i n  t h e  f i e l d ,  a d e q u a te  t o  b r i d g e  t h e  gap between 
academ ic  c a p a b i l i t i e s  and t h e  r e a l  needs  o f  s o c i e t a l  o rg a ­
n i z a t i o n s ,  and w i th  c l e a r  v iew s a s  t o  t h e  p r o b le m /o p p o r tu n i ty  
t o  be r e s o l v e d .  A c a se  i s  made to  su p p o r t  a  r a t i o n a l  d e c i s io n  
im aking/pfoblem  s o lv in g  approach  on d i f f e r e n t  l e v e l s  o f  a b s t r a c t ­
i o n ,  a  f e a t u r e  which d i s t i n g u i s h e s  th e  p ro p o se d  model from th e  
c u r r i c u l a  recommended by ACM and IEEE.
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D. Method
The procedure followed in the design of the curriculum 
was an adaptation of procedures developed by AT&T for 
course development. Those procedures and documentation 
standards are themselves an adaptation of general princi­
ples of systems analysis and design applied to course 
development. The total systems development process can., 
be conveniently broken down into the following phases;
1. Proposal

The objective of the proposal phase is to initiate 
the project request and identify the problem/opportunity 
to be resolved. The processes include identifying 
the problem/opportunity, analyzing the existing system, 
determining user needs, and identifying general assu­
mptions and constraints.

2. Feasibility
The objective of the feasibility phase is to analyze 
the existing environment and identify the specific 
problem/opportunity and to formulate the alternative 
solutions which have the greatest potential for impro­
ving performance. The processes include (a) a review 
and analysis of proposal documentation, (b) identification 
of assumptions, constraints, and user needs, (c) deter­
mination of initial organization and system objectives, 
and performance requirements, (d) identification of 
alternative solutions, (e) description of system output 
requirements, system data requirements, and system 
model, (f) evaluation of alternative solutions, (g) sele­
ction of the best alternative, (h) establishment of 
developmental objectives and development plan, and (i) 
submission of the feasibility report.

3. Definition
The objective of the definition phase is to identify 
operating policies, information and data flows, to 
define the functional requirements of the system, and 
to design the overall system architecture. The processes 
include (a) a review and analysis of the feasibility 
report, (b) definition of system boundaries, (c) defi­
nition of system outputs, (d) definition of system 
inputs, (e) definition of system functions, (f) defini­
tion of conversion system, (g) definition of control 
requirements, (h) refinement of system objectives, speci­
fications, and descriptions, (i) reevaluation of feasi­
bility, and (j) submission of definition report.
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4. Preliminary Design '■
The objective of the preliminary design phase is to 
design the most effective procedures and programs 
satisfying the requirements detailed in the definition 
phase and to assign the appropriate functions to 
appropriate operations for further development. The 
processes include (a) a review of the definition report,
(b) allocation of system functions, (c) detailing the 
logical requirements for the system functions, (d) 
design of the logical view of the system data base, (e) 
detailing internal interface requirements, (f) design of 
controls and measurement plan, (g) finalizing conversion 
design, (h) preparation of system test plan, (i) design 
of fall bade, recovery, and reconstruction requirements, 
(j) finalizing hardware, software, and communication 
requirements, (k) development of operating environment 
and operational documentation, (1) determination of 
training objectives and requirements, (m) refinement of 
objectives and performance specifications, and (n) sub­
mission of preliminary design report.

5. Detail Design
The objective of the detail design phase is to document 
the operational programs and procedures identified in 
the preliminary design phase. The processes include
(a) design of computer programs/module structure, (b) 
design of personnel position/task structure, (c) design 
of physical data base, (d) design of forms, reports, 
and displays, (e) design of personnel work stations, 
facilities, and performance aids, (f) definition of 
fall back status, design of recovery and reconstruction 
procedures, and ensurance of reliability, (g) preparation 
of program test plan and data, (h) preparation of 
position test plan and data, (i) preparation of user 
operations training plan, (j) design of conversion 
programs, (k) refinement of implementation and conversion 
plans, (1) reevaluation of feasibility, and (m) sub­
mission of detail design report.

6. Implementation
The objective of the implementation phase is to build 
operational programs and procedures to meet the speci­
fications of the preliminary and detail design phases.
The processes include (a) construction of the components,
(b) preparation of component test data and environment,
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(c) testing of components, (d) combining components
into subsystems, (e) testing the subsystems (verification),
(f) developing training courses and administrative 
guides, (g) running of pilot courses, (h) training of 
personnel, (i) combining components into a total system,
(j) performing validation tests, (k) preparing opera­
tional documentation, and (1) submission of impleme­
ntation report.

7. Conversion
The objective of the conversion phase is to completely 
install the new system and phase out procedures, 
documents, reports, and assignments no longer required. 
Processes include (a) performance of preinstallation 
activities, (b) coordination of hardware installation,
(c) conversion of data, (d) testing of new hardware,
(e) performance of operational trial, (f) resolution 
of differences in the system, (g) phasing out of old 
system procedures, etc., (h) performance of certification 
test, and (i) submission of completion report.

8. Performance Review
The objective of the performance review phase is to 
determine whether the system meets the system objectives 
and requirements outlined in the feasibility and 
definition phases, to insure that all aspects of the 
project are satisfactorily completed, to certify that 
the defined business objectives are achieved, and to 
recommend the systems disposition. The processes 
include (a) review of the design report, (b) review of 
the operating system, (c) review of the operating group 
and user attitudes toward the system, (d) evaluation of 
the operating system, (e) evaluation of the system 
development effort, (f) review of feasibility studies,
(g) evaluation of the impact on the organizations goals,
(h) evaluation of the economics, and (j) submission of 
the performance review report.

The corresponding phases of the process as applied to course
development are:
1. Preproject Study and Job Study Planning
2. Job Study with Implications for Training
3. Training Objectives, Criterion Test Development, and 

Training Design
4. Materials Development and Plans for Field Test
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5. Field Test and Plans for Introduction
6. Training Introduction and Plans for Follow-up 

Evaluation
7. Follow-up Evaluation and Recommendations for Remedial 

Action
8. Remedial Action
The activities and documentation standards are precisely 
represented by procedural flow charts and exhibits deve­
loped by the AT&T Training Research Group. The present 
project involved an application of those standards for 
course development to a total curriculum in an academic 
environment. The present project also involved an appli­
cation of the procedures to problem solving/rational 
decision making skills, which are not readily quantifiable 
in behavioral terms. Although the developmental process
carried out was fairly thorough with respect to the 
"front end" analysis and design phases, the documentation 
follows standards for program approval of the N. J. Board 
of•Higher Education and the JCSC Senate Curriculum and 
Instruction Committee.
To obtain a view of the systems development process in a 
business environment and data for the phase analyses, 
observations were conducted of courses,, designed to enable 
personnel to perform roles in the systems development 
process, at the Systems Technical Education Center of AT&T 
Long Lines in Piscataway, N. J. The observations were 
carried out over a four month period in the summer of 1978 
in connection with an internship associated with a doctoral 
program with Union Graduate School undertaken by the author. 
Twelve courses in the Systems Development Curriculum and 
the Advanced Programmer Training Curriculum were observed.
In addition, student materials, instructor guides, and admi­
nistrative guides were reviewed for subject matter content 
and methodology. Also both formal and informal interviews 
and discussions with instructors, course developers, 
standards developers, curriculum managers, administrative 
staff, outside consultants, and students were conducted.
In order that the curriculum model based on the observations 
not be put forward merely as an academic exercise, the info­
rmation and ideas were presented as recommendations for the 
actual curriculum being developed at JCSC. Since there are 
no absolutes with respect to the validity of something as 
complex as a four year academic curriculum, the best test is 
to subject the recommendations to review and evaluation by 
"experts" in the field. The validity of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

-2 5 7 -

the documentation derives from the fact that it is based in 
part on expert opinion to begin with and the fact that 
it underwent such critical examination by members of the 
Curriculum Development Committee, and outside consultants 
brought in to review the proposal.

E. Results
1. Phase 1: Preproject Study

The preproject study identified the problem/opportunity
for instructional resolution to be skills and knowledge 
deficiencies in the systems approach to problem 
solving/rational decision making. The assumption was 
that the deficiencies in problem solving skills could 
be ensured by adequate training and selection of 
personnel. The basis for the assumption is the obser­
vation that problem solving methodology constitutes 
the unifying idea binding the courses taught in a 
particular but typical business environment.

2. Phase 2: Skills and Knowledge Analysis
The skills and knowledge analysis identified a com­
prehensive set of functional roles grouped in three 
categories, namely, in a development team, in operations 
and maintenance, and in technical support. The roles 
are precisely those filled by systems generalists to 
perform the functions required in the phases of the 
total systems development life cycle. In a develop­
ment team skill and knowledge are required for (a) 
project management including application expertise, 
systems analysis and design, data base administration, 
personnel subsystem design, position development, 
training development testing, and data communications 
design, (b) data center functions on the development 
team including project leadership, systems design, 
computer subsystem design, data base management, and 
programming, (c) audit functions on the development 
team. In operations and maintenance skills and know­
ledge are required for (a) system management including 
application expertise, training administration, course 
instruction, personnel subsystem maintenance, system 
use, position supervision, and position operation, (b) 
data center functions including data center management, 
computer center maintenance, computer center operation, 
data base management, computer center technical support, 
network control, and computer subsystem maintenance.
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In technical support skills and knowledge are required 
for (a) departmental functions including departmental 
data administration, application planning, and user 
approval, (b) data services functions including autho­
rizations, standards, and data administration, (c) time 
share center support, (d) communications support con­
nected with the internal data network, (e) systems 
technical education including data systems training, 
and (f) planning and telecommunications. Amplifications 
of the systems analysis and design and programmer 
functions indicate the need for skill and knowledge 
required for studying and analyzing systems for the 
purpose of identifying problem/opportunity areas for 
improvement and the design of systems which resolve 
the problem/opportunity.

3. Phase 3: Curriculum Design
From the data collected on functional roles a case is 
be made for a curriculum designed to provide students 
with skills and knowledge required in total systems 
development, in operations and maintenance of computer 
systems, and in technical support, i.e. in the systems 
approach to problem solving. A curriculum should enable 
students to fill precisely those functional roles 
identified in one to four years after being employed.
An important characteristic is that students be educated 
as generalists, i.e. in ways to enable them to serve in 
different roles at different phases of the development 
process. In the present project a design is put 
forward consisting of four components, namely, Business 
Information Systems Development, Hardware Organization, 
and Software Engineering, and Mathematical Foundations, 
The unifying idea binding the courses in each component 
is the problem solving process viewed on different 
levels of abstraction. Course guides specifying enabling 
objectives and an outline of topics is given in Appendix 
1. The course guides constitute the guts of the program.

F. Summary and Conclusion
1. "The slowness of one section of the world about adopting 

the valuable ideas of another section of it is a curious 
thing and unaccountable. This form of stupidity is 
confined to no community, to no nation; it is universal. 
The fact is the human race is not only slow about borro­
wing valuable ideas, — it sometimes persists in not 
borrowing them at all"
Hark Twain, Europe and Elsewhere, p. 175
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