
TECHNICAL CONTRIBUTIONS 

Teaching data base systems usinQ Date and Computing Surveys 
Ehud Gudes, Computer Science Department, Pennsylvania State University 

Data base systems is a "hot" topic in research. However, 
teaching a course in data base systems causes several problems 
to arise. F i r s t ,  there is not yet  one good text  book which covers 
a l l  the material  required for  such a course at the advanced 
undergraduate/early graduate level .  Second, i f  a data base system 
(such as INGRES or EDBS) is not avai lable for  students to experi-  
ment wi th ,  i t  is hard to design meaningful assignments. In the 
fo l lowing paragraphs we report how we solved these problems in 
a course on data base systems given las t  f a l l  term at the Com- 
puter Science Department at The Pennsylvania State Univers i ty .  

The course (CMPSC 440) is equivalent to a 3 c red i t  semester 
course and was given to a mixed class of I/3 graduate students and 
2/3 advanced undergraduate students. A l l  students had a course in data 
structures and most of  them had a course in operating systems before. 

As textbooks we used Date [ I ]  and Computing Surveys (CS) (see 
[2 ] ) .  In addi t ion,  Mart in 's  book [3] was used as a reference to 
several o f  the topics.  In general, the combination of  Date and CS 
proved very successful. Using both of them, one can cover the three 
data base models in great deta i l  and compare between them. In 
fac t ,  the two texts complement each other in some respects. Date 
is very good in the re la t iona l  model, but vague and unclear in 
the hierarch ica l  and network models. CS is not very deta i led in 
re la t iona l  but c lear  and deta i led enough in the h ierarch ica l  and net- 
work. Ac tua l l y ,  once one reads the a r t i c l es  on h ierarch ica l  and 
network in CS, Date's presentat ion becomes much c learer .  Using 
two texts instead of  one causes some "terminology problems". Since 
th is  is a common problem in the data base area, i t  was handled 
by the i ns t ruc to r ,  and ~zas not cons~idered a major obstacle. What 
is missed from both texts is a good discussion of storage ( f i l e )  
s t ructures.  Date"s chapter 2 is d e f i n i t e l y  not enough. The topic  
of  storage structures presents fu r the r  complication because some of 
i t  might have been taught in other courses (e.g. in a data structures 
course). In our course we used IBM manual [4] and Martin [3] and 
for  basic storage structures and Knuth Vol 3 [5] for  advanced 
storage st ructures.  

Following is an ou t l i ne  of the course plus comments on the 
use of textbooks fo r  each sect ion. 

I) In t roduct ion.  .Basic de f i n i t i ons .  H is tor ica l  su.ryey. - Sybley 
and Fry's a r t i c l e  in CS compl . :~ntsn ice ly  Date's chapters 1 and 3 

2) Basic storage structures - Sequential,  Index sequent ia l ,  Direct 
(hashing) organizat ions are studied from IBM [4].  Inverted 
f i l e s  and m u l t i - l i s t  are defined but not analyzed in deta i l  
(using Martin [3 ] ) .  
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3) The re la t iona l  model - Date is very good. Chapter 8 is 
complemented with more recent material on implementation 
of  re la t iona l  systems (see e.g. [6 ] ) .  

4) The h ierarchica l  model - T s i c h r i t i z i s  and Lochovsky's 
a r t i c l e  in CS is very good. I t  discusses general se lect ion 
languages which Date ignores and does not stress IMS as 
heavi ly  as Date. Date is used mainly to complement CS for  
more de ta i l s  on some of the IMS concepts (e.g. IMS storage 
structures - Date Chapter 13). 

5) The network model - Taylor and Frank:s a r t i c l e  in CS is 
exce l len t .  Date's chapter 15 is used f i r s t  and then CS is 
used wi th occasional references to Date fo r  more examples. 

6) Sgcur! ty and I n t e g r i t y  - Date's chapters 19 and 20 are used 
plus some of the more recent papers on th is  subject .  

7) Comparison between the models - Michaels et al a r t i c l e  in 
CS is used. 

8) Advanced storage structures - 

a) primary key indexing - tree d i rec to r ies  and B-trees are 
discussed in some de ta i l .  Knuth [5] can be used although 
there is not enough time to cover i t  at the depth o f  
Knuth's coverage. 

b) Secondary key indexin_g - Inverted f i l e s ,  c e l l u l a r  mu l t i -  
l i s t  are discussed in more de ta i l .  Hsiao and Harary's 
general ized f i l e  s t ructure [7] is used. 

9) Date base design and the ro le of  the DBA - This is used as a 
summary fo r  the whole course. A topic  which is hard to f i nd  
good technical l i t e r a t u r e  on. Several recent papers are 
referenced (see e.g. [8 ] ) .  

Admit tedly,  th is  is a l o t  of  material  to cover and one may need 
to skip some of i t .  We covered most of i t ,  although topics 6, 7, 
8 and 9 were discussed in less deta i l  than desirable.  

The assignments fo r  th is  course included homeworks (some of  
Date's exercises are very good), and two major pro jects :  a) a 
term paper based on recent l i t e r a t u r e ;  b) implementation of  a 
mini re la t iona l  data base system. Date's data model of  Parts and 
Suppliers was used ( i . e .  only three re la t i ons ) .  The students had 
to read in a D~,~D and to p r i n t  out the data base usinq that  DMD. 
Then they had to read a query in a s imp l i f i ed  version of  re la t i ona l  
calculus and to execute i t .  For the second part  a simple a lgor i thm 
to convert from a res t r i c t ed  re la t iona l  calculus (only ex is ten-  
t i a l  q u a n i t i f i e r s )  to re la t iona l  algebra was used. (Because of  the 
r e s t r i c t i o n  above, the a lgor i thm is much simpler than in [9] and 
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therefore can be implemented in a class project) .  

The students evaluation comments centered around three topics. 
F i rs t ,  they f e l t  that too much material has been covered. Most 
of them preferred less detai led discussion of the three models 
and more pract ical aspects (e.g. topic 9). Second, they f e l t  that 
too much assignments work was required and suggested to choose 
between the lab and the term paper. I.le w i l l  probably adopt the 
f i r s t  suggestion in the future. Giving up the lab w i l l  seem to 
hurt the course unless an a l ternat ive such as exist ing data base 
system is avai lable. F ina l ly ,  a common request of a l l  students 
was: o ne_~good textbook ! 
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