
P524: Survey of Instrumentation 
and Laboratory Techniques

Week 2 (1b):Python 
programming



Digital Computer 

• Digital electronics devices 
store and process bits 
electronically.

• A bit represents data using 
1s and 0s

• Eight bits is a byte – the 
standard grouping in digital 
electronics

• 64-bit machines (your laptop 
computer), corresponding to 
eight-byte words.



Number Representation

4th 3rd 2nd 1st

100101102103Place value:

Place:

Decimal representation:

0         0         1         3 Data:

0x1000+0x100+ 1x10+3x1= 13Value:



Number Representation

4th 3rd 2nd 1st

20212223Place value:

Place:

Binary representation:

1        1         0         1 Data:

1x8  + 1x4   + 0x2   + 1x1   = 13Value:



Bit, bytes, and words
• Digital electronics devices store and process bits electronically.

• A bit represents data using 1s and 0s
• Eight bits is a byte – the standard grouping in digital electronics
• Hexadecimal representation of a number by preceding the hex digits with 0x

e.g. Show that the number 63 can be represented as follows:
0x3F = 0b00111111 = 0d63

• bytes are grouped together to form words. The number of bytes per word 
depends on the architecture of a particular memory or processor chip; 
common values are two, four, and eight bytes per word. 

• Most of your laptops are 64-bit machines, corresponding to eight-byte words.



ASCII table
ASCII stands for American Standard Code 
for Information Interchange. 

On the right is the ASCII character table, 
including descriptions of the first 32 
characters.

ASCII was originally designed for use with 
teletypes, and so the descriptions are 
somewhat obscure and their use is frequently 
not as intended. 

Java actually uses Unicode, which includes 
ASCII and other characters from languages 
around the world.



A floating point number (64-bit, or 8 byte)



A simple model of a computer

• The model of a computer includes a 
simple CPU, including its communication 
lines and one register, a part of the CPU 
that communicates with the outside 
world. 

• Each time the system clock “ticks,” the 
Logic unit fetches, then executes an 
instruction from the memory address 
specified in the Program counter.

• Instructions for our toy computer might 
contain three fields: an operation code 
(op code) and a pair of addresses a1 and 
a2. To add the contents of a1 to the 
contents of a2, storing the result in a2, 
we’d have the operating system load an 
instruction into memory with the 
appropriate op code and address values. 



In-class assignment and Homework (due 9/11)
• Download and install Anaconda Scientific Python (https://www.anaconda.com/download) 

• Write a Python script that calculates an approximation to π using the arctan series (see 1b write-up, p.22), 
and compare its accuracy after the n = 10 term, 100 term, 10,000 term, and 1,000,000 term. (Use a 
conditional statement to print something after the appropriate terms.)

• (email finished programs to jcl11@illinois.edu)

https://www.anaconda.com/download
mailto:jcl11@illinois.edu
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