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Computer impact on science, medicine
Question:  will physicians and scientists be replaced by 

computers?  probably not
Will medical technologists be replaced entirely by 

computers?  probably yes 
Medical technicians are now operators of computerized, 

automated analytic instruments. 
Lab techs are evolving the same way.  
But the scientist and physician require creative thinking, 

insight, and intuition - computers can’t provide this.
Computers have created new problems:

1. Information overload: abundance of data.  Requires 
data reduction. 

2.Too much precision, accuracy, and detail.



General uses of computers in 
professional applications

1.  numerical problem-solving:  number-crunching; 
software for statistics, curve-fitting, differential, 
simultaneous equations, polynomials, formulae.

2.  Data storage, retrieval:  inventory, billing, accounts 
receivable, medical records, bibliographic searches, 
medical diagnosis symptom libraries.

3.  teaching:  computer aided (self) instruction, CAI; 
question-and-answer dialogs.

4.  simulation, modeling:  use mathematical analog 
(model) to mimic natural phenomena.  Why? 
Phenomenon too slow, expensive, dangerous, or 
difficult.  Model an imagined world.



Uses, continued

5. real-time on-line control of processes.  Regulate the 
timing, sequence of steps in a process; closed loop 
control. 

6. telecommunications: data transfer worldwide via 
InterNet, World Wide Web; local area and broader 
networks, wireless, video conferencing, PDAs. 

7. graphics and picture processing:  use display to 
simplify reduced data. 

8. artificial intelligence, decision-making, problem-
solving of "word problems".  Natural language 
processing (NLP), expert systems, pattern 
recognition.



Overlap between Biology and Technology



Informatics, defined

Informatics (information technology, information systems): representation, 
organization, manipulation, distribution, maintenance, use of recorded 
information - storage, retrieval, classification, processing.

Medical informatics: using computers to save, retrieve, analyze, extract 
information from medical databases such as patient hospital records, 
clinical laboratory reports, billing, and image (e.g. x-ray , MRI) records.

Laboratory Information Management Systems (LIMS): manage research 
laboratory data, control experiments, collect data from lab experiments, 
reduce, visualize data. (Related: patient care control in CCU, OR).

Computational biology: application of quantitative analytical techniques to 
model biological systems. Bioinformatics is considered to be a subset of 
computational biology.

Bioinformatics: application of information technology to management of 
biological data.  Most often, finding information in biological sequence 
or molecular structure databases. Employs algorithms, databases, user 
interfaces, statistical methods, pattern recognition.



The Beginning: Pascal’s “Computer”



Eniac, around 1945



Apple I and Altair 8800



The Osborne 1



IMSAI 8080, an S-100 machine



Basic Computer Design

Numbers are represented by discrete numerals 
coded in binary arithmetic: where 0s and 1s 
encode data, locations of data, and control 
codes (instructions that make up the 
computer program). 

The circuitry in the computer act like switches 
rapidly turned on and off  ( = 1 or 0, voltages 
high or low).



Terminology

Memory, bit, byte, word
Binary numbers: a number system to base 2: 

digits are 0,1.
Word: a packet of binary digits
Byte: 8 bit length.
Address: the word(s) specifying numeric 

location in memory



Meaning of stored numbers?

What does a word value stored in memory 
"mean"? it is context-dependent; either

(1) numeric data (perhaps the numeric code 
representing an alphanumeric character like 
“A” or “$”)   or

(2) a computer instruction to be interpreted by 
the machine, commanding it to take some 
action like "ADD”    or

(3) the address of some other memory location 
being referenced.



Terminology...

What is a computer “instruction? numerically 
coded command interpreted by computer's 
circuits

CPU: the Central Processor Unit
Register: set of switches in the CPU, 1 or 2 word 

length, for intermediate results
Program: sequence of instructions, coded in 

binary, to be executed by the computer
Cycle time: the interval required by computer to 

perform one defined CPU operation 
I/O bus:  wiring for transfer to, from devices



Levels of Computer Structure



What’s inside?



Components of the modern computer

• Central Processing Unit (CPU), the 
microprocessor “brain" of the computer

• The “box” - the system unit, or “tower”
• The keyboard, mouse: input for the computer
• Circuit boards - daughter-cards that plug into 

the motherboard
• Internal cache memory, built into the CPU
• Random Access Memory (RAM) or external 

cache memory
• ROM: Read Only Memory



Parts of the computer, continued

Buses: ISA, VESA, PCI
The Display: desktop monitor (CRT? LCD Flat 

Screen?)
The Disk Drive
Removable drives: floppy, cartridge
Ports: multi-pin connectors wired to external 

devices, including keyboards and monitors; 
serial port, parallel, SCSI, etc.



Bare motherboard



Basic Elements of the Computer













Binary Addition

Carry bit 1 1 1 1 1 1 in hexadecimal
(base 16)

First argument 0 0 1 1 0 0 1 1 3 3

Second argument 0 1 0 1 0 1 0 1 9 9
______ ___

Answer 1 0 0 0 1 0 0 0 D C







Clock Speed
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