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Course Goal and Objectives
l Course Goal:

– Develop a strong background in computer 
applications relevant to the civil engineering studies
and profession

l Course Objectives:
– Develop expertise using spreadsheets
– Develop expertise using macro languages and 

programming
– Develop an understanding of numerical computing 

languages (Matlab)
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Specific Course Objectives:
l Perform linear algebra and matrix operations related to 

CEE systems.  
l Determine roots of nonlinear equations and solve sets 

of linear equations
l Construct, interpret and solve simple optimization 

problems.
l Develop and program simple engineering analysis.
l Create user-defined functions in a programming 

environment.
l Create and modify simple user interfaces using a 

programming environment.
l Identify the operational features of computer programs. 

Computer Applications



1/21/224

Computer History
l Intel invents the single-chip microprocessor: 

1971

Intel's 4004 Microprocessor
Source: Intel

2,300 transistors

Computer Applications



1/21/225

Intel 4004 Microprocessor
l In 1971, Intel develops the 4004, the first chip to 

contain all the components of a central 
processing unit. With just 2,300 transistors, the 
basic on/off switches of computing, the 4004 
was pretty primitive, incapable of much more 
than simple arithmetic

l By contrast, a recent Intel Xeon Sandy Bridge 
chip has more than 312 million transistors  (2.27 
billion transistors in an 8-core chip 
implementation)
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Moore’s Law
l In 1965, Gordon Moore of Intel was preparing a 

speech and made a memorable observation 
When he started to graph data about the growth 
in memory chip performance, he realized there 
was a striking trend

l Each new chip contained roughly twice as 
much capacity as its predecessor, and each 
chip was released within 24 months of the 
previous chip

l If this trend continued, he reasoned, computing 
power would rise exponentially over relatively 
brief periods of time. 
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Moore’s Law

Sources: Intel, Apple, Wikipedia

Intel 4004

Apple M1

Fujitsu A64FX

PowerPC

Intel i7



1/21/228

Computer History
l Intel develops the Itanium Processor

Intel's Itanium 2 
Microprocessor
Source: Intel
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Implications
l Current controversies

– Digital rights management (music/video downloads, 
interoperability)

– Licensing vs ownership
l See software licensing problem 

http://www.wired.com/news/technology/0,71554-
0.html?tw=wn_index_27

– Security, viruses, spam, phishing (e.g. Sony root kit)
– Digital divide
– Patents for software
– Open source vs. proprietary software
– Net neutrality

l New technologies arising
– Broadband, wireless, speech, nanotechnology, quantum 

computing, AI?
l Computer use requires lifelong learning

Computer Applications
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Evolution in Personal Computing
2013

Intel i7 and Xeon Chips
RAM 8 GB

Hard drive 1-2 TB
Price $2,100
Windows 7-8



Macintosh Side Evolution
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Apple II
8-bit (1977)

Mac II
32-bit (1987)

Mac 8600
32-bit (1997)

iMac i7
64-bit (2007)

Sources: Wikipedia and
www.guidebookgallery.org

System 7 (1991)

Lisa OS 1.0 
(1983) 
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Supercomputer Clusters
Supercomputer clusters are
making possible large–scale
Computations

ORNL Titan Cluster
(Source: Wikipedia) 

Source: https://en.wikipedia.org/wiki/TOP500#TOP_500



Learning More About Computers 
and History
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l Visit the virtual Computer History Museum
l http://www.computerhistory.org/revolution/
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Why Do Civil Engineers Need 
Computers?

l Productivity
– One person today can do the work of “many”

engineers five decades ago
– One person can do more computations per unit of 

time solving more complex problems
l Precision

– If used properly computers offer solutions to 
complex problems

– More computations per second to validate a design
l Better communication with client

– Visualization 
§ Computers and computer languages evolve:

requires requires a lifelong learning
Computer Applications



1/21/2215

Why Do Civil Engineers Need to 
Program?

l To facilitate the execution of repetitive tasks
l To read and write large files (some beyond the 

ability of spreadsheets) 
l Develops problem-solving skills

– Not all problems are equal
– Solving new challenging problems requires 

analytical and computer skills
l Not all engineering firms have specialized 

computer scientists in their staff
l This means YOU will have to get the work done 

in the company
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Life Long Learning
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l Applications used in CEE evolve with time
l ArcGIS

– ArcGIS has supported VBA as a programming 
environment to extend the basic features of ArcGIS

– However, ESRI – the company that makes this 
product is changing to Python

– AutoCAD
– AutoCAD has an Application Programming Interface 

(API) that includes AutoLISP, VBA, .NET and 
ObjectARX

– Companies that want to extend the power of 
AutoCAD need CEE engineers that understand such 
development environments
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