
©          Nature Publishing Group1984

-
641-------------COMPUTERS IN THE LABORATORY _______ N_A_ru_RE_v_o_L.-309

-
1
-
4 

JUNE--
1
-
984 

Computers in books 

Microcomputing in biology 
A.N. Barrett 

GIVEN the shortage of suitable software 
for analysing biological data by micro
computer, the publication of books 
containing methods and programs for that 
purpose is generally all to the good. 

One recent book of this type is Statistics 
and Numerical Methods in BASIC for 
Biologists, written by J.D. Lee and T.D. 
Lee and published by Van Nostrand 
Reinhold (hbk £14.95, $32.50; pbk £7. 75). 
The authors include methods for 
determining means and standard 
deviations, chi-squared tests, various 
correlation coefficients, linear regression 
and curve-fitting. There are also two 
chapters on the biological applications of 
statistics: one on assays, the other on linear 
regression techniques applied to bacterial 
growth data. 

Accompanying the methods are some 20 
programs, written in elementary BASIC, 
which are highly suitable for laboratory 
use. The programs are well structured and 
incorporate numerous checks against in
correct or pathological data. Documenta
tion is provided with the programs, 
enabling the user to follow easily the pro
gram structures, and sample data is 
available for users to test the programs on 
their own computer. One price of the 
robustness of the programs, however, is 
that they are considerably larger than 
similar programs performing the same cal
culations. And to ease typing problems, it 
would be useful if the programs were avail
able on a floppy disk for the Apple and 
BBC microcomputers. 

A book with similar statistical content is 
BASIC Microcomputing and Biostatistics 
by Donald W. Rogers (Humana; $39.50 
(US), $49.50 (elsewhere)). The aim of the 
book is to teach essential programming 
skills, using BASIC, and to provide a range 
of statistical and mathematical techniques 
for the analysis of data in the physical and 
life sciences (including medicine). 

The book starts with a rather brief dis
cussion of computing and BASIC, with 
three simple programs illustrating certain 
BASIC functions. The next seven chapters 
deal with a variety of standard statistical 
techniques and also provide simple pro
grams to illustrate the application of the 
techniques to limited data sets. The statisti
cal methods introduced cover the under
standing of experimental errors and the 
computation of means and averages, and 
the determination of probability distribu
tions together with the use of the Poisson 
and Normal distributions. A chapter is also 
included on the application of the chi
squared test and Student's t-test. Finally, 
least squares are explained, as well as the 
fitting of nonlinear curves and the solution 
to simultaneous eauations. 

From the point of view of the laboratory 
scientist, one of the limitations of Rogers's 
book is that many of the programs are un
suitable in their present form for analysis 
of experimental data. The curve-fitting 
program, for example, only extends to a se
cond degree curve and several of the earlier 
programs are restricted to the determina
tion of properties of groups of five num
bers. The principles used do not easily lend 
themselves to extension of the programs to 
handling large data sets and as such are of 
limited value except for teaching. In this 
context, however, the book achieves many 
of its stated aims; a lot of examples are pro
vided and the programs are well supported 
by background information. 

In contrast to the preceding two books, 
James D. Spain's BASIC Microcomputer 
Models in Biology (Addison-Wesley; 
$34.95, £22.1 0) contains few programs and 
concentrates on providing flowcharts to 
accompany the methods from which the 
readers themselves can develop programs. 
Several useful programs in BASIC are 
available, however - for curve-fitting, 
polynomial fitting, normal distributions, 
queuing simulation and graph plotting -
either as listings contained in an appendix 
or on a floppy disk (price $50). The pro
grams run on either the Apple II or TRS-80 
computers. The appendix also includes an 
introduction to programming in BASIC. 

The main text is divided into three parts. 
The first deals with simple equations that 
model single biological systems or system 
components such as exponential growth 
and enzyme saturation. The second is con
cerned with deterministic models of 
multicomponent systems and includes, for 
example, chapters on biochemical reaction 
kinetics, dynamics of homogeneous popu
lations of organisms, models of microbial 
growth and simulations of population 
genetics. The final part deals with the 
effects of random processes on biological 
systems, with special attention being paid 
to sampling processes, random walks and 
queuing. 

As a means of introducing both students 
and practitioners of biology to theoretical 
methods and their applications, Spain's 
book fulfils a useful purpose. Its structure 
will appeal in particular to those with suffi
cient programming skills to translate the 
flowcharts into working programs. 

Finally, Microcomputers and Physio
logical Simulation by James E. Randall 
(Addison-Wesley; $27.95, £14.50) is a soft
back aimed at providing an introduction to 
microcomputers and their use in the mathe
matical simulation of physiological pro
cesses. 

The first five of the 14 chapters present a 
discussion on both hardware and software. 

and include accounts of microcomputer 
com!1onents, and operating system and 
programming languages, together with 
graphics facilities for the TRS-80 and the 
Apple II. Each chapter concludes with a list 
of addresses of manufacturers of both 
hardware and software, where appro
priate, and with references to relevant jour
nals. 

For a book dealing with techniques of 
mathematical simulation, surprisingly lit
tle background mathematics is included. 
Instead, the author concentrates on pro
viding BASIC (Apple) programs encapsu
lating the relevant mathematical equations 
necessary for the simulations and refers the 
reader elsewhere for the supporting theory. 
The complexity of the programs varies with 
the particular application (axon potentials, 
cardiac action potentials, distortion of 
physiological waveforms and the glucose 
tolerance test are among those covered). 

Randall's book clearly demonstrates 
that a variety of physiological processes 
can be successfully simulated on the micro
computer. It should be of interest to 
advanced students and physiologists with 
interests in modelling. 0 

A.N. Barrett is in the Computing Laboratory at 
the National Institute for Medical Research, 
London. 

Computers and genes 
E.G. Richards 

The Applications of Computers to 
Research on Nucleic Acids II, 
Parts 1 and 2. 
Edited by D. Soli and R.J. Roberts. 
IRL Press: 1984. Pp.856. Pbk £30, $60. 
Time Warps, String Edits and 
Macromolecules: The Theory and 
Practice of Sequence Comparison. 
Edited by D. Sankoff and J.B. Kruskal. 
Addison-Wesley: 1984. Pp. 382. 
$28.95, £24.60. 

THERE are over one-and-a-half million 
bases in the latest edition of the EMBL 
nucleotide sequence library and somewhat 
more scattered through the literature. If 
printed, they would comfo,rtably fill the 
two volumes edited by Soli and Roberts 
and totally bemuse anyone who opened the 
pages of such a book. It is then no small 
wonder that the writing of computer 
programs to aid the construction and 
digestion of nucleic acid sequences is a 
growth industry. The two volumes were 
originally published as Volume 12, 
Number 1 of the journal Nucleic Acids 
Research in January of this year. A similar 
work, half the size, was published in 
January 1982, giving us a doubling time of 
two years. 

The three parts of the latest volumes are 
devoted to main-frame comouters. mini-
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