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   Preface 

 

 0.   Introductions 

 Use  Blackboard discussion forum 

 Make connections with other students 

 

 1. College networks, computer systems, operating system,  

  file system, and user interface 

 Understand the two computer networks you will use at the college 

and their relations to your machine and to the Internet 

 Understand the components of an abstract computer system 

 Define and describe the components of a computer operating system 

 Store your work in your computer‘s file system and on the Internet 

in practical and intelligent ways 

 Adapt your computer‘s user interface to suit your taste and your 

needs 

 

 2. Two numbers, 0 and 1 

 Understand place-value number systems 

 Convert numbers from one base to another — decimal (base 10), 

binary (base 2), hexadecimal (base 16), etc. 

 Decode RGB color values used in computer systems 

 Learn how letters and numbers are encoded in computers 

 Make sense of giga-, nano-, and so on 

 

 3. HTML, the language of web pages, 

  with some CSS and web citations 

 Learn how web pages work by writing them from scratch 

 Understand how a text editor differs from a word processor 

 Upload files to the college web server 

 See your web page on the Internet 

 Control the appearance of a web page more easily with stylesheets 

 Write a web bibliography — an annotated collection of web resources 

 Cite your sources in correct scholarly fashion 

  

...there’s more! 

  



 4. Word processing and presentations 

 Polish your word-processing skills 

 Use CSE-style scholarly formatting 

 Work with PowerPoint to make slides for a talk  

 Learn style points to inspire people 

 

 5. Spreadsheets 

 Learn to put text, numbers, and formulas in a computer spreadsheet 

 Work with Excel‘s built-in functions 

 Import data from the web and other sources into Excel 

 Create plots and trendlines for numeric data 

 

 6.   Database 

 item 1 

 item 2 

 

 7. Programming:  console applications 

 Write simple computer programs 

 Learn fundamental ideas common to all computer programs  

 Create algorithms, write flowcharts to describe them, write programs 

to implement them 

 Use computer arithmetic and logic 

 

 8. Programming:  graphics applications 

 Understand the use of xy coordinates in programming 

 Write programs with both graphics and text windows 

 Understand turtle graphics 

 Have big fun 



 Preface 
 

 Hi!  I‘m N V Fitton, a teacher of mathematics and computer science at 

Northern Virginia Community College since 1999, and I‘m mainly responsible 

for this text and the shape of the course.   

 These readings collect work I‘ve been creating for students of Computer 

Science 110 for several years.  While I put together this volume especially for 

use in online classes, students in some sections of regular in-person classes are 

using it, too.  

 Instructor Emilia Butu, new to NOVA in 2010 but, like me, a longtime 

teacher and computer (ahem) guru, has joined me in this work and created 

some of the readings and videos for the current edition. 

 I might not be your instructor — my loss! —but still, I‘m going to write I and 

me and so forth as if I were.  I‘m sure that your instructor is a very friendly 

person, too. 

 Your comments on this text and on the course in general are very welcome.  

Please send an e-mail to vfitton@nvcc.edu.  Thank you! 
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0:  Introductions 
Computer people always start counting at zero, not at one. 

Objectives 

 Use Blackboard discussion forum 

 Make connections with other students 

Overview 

 We will use the Blackboard computer-based interactive learning system for 

our coursework — readings, assignments, everything you need will be posted 

there, and in turn, you will post most of your work there. 

 You will enjoy the class more if you handle Blackboard fluently and if you 

make friends in the class.  Thus we start our work with a bit of Blackboard 

practice. 

Blackboard 

 First, let‘s examine Blackboard, which has all the official course content — 

in particular, the syllabus.  Notice the buttons at left, and click each one in turn. 

Some buttons for your class might not have content at the beginning of the 

semester, but they will fill out more as the class goes along. 

 The syllabus is especially important, for this and for every class; please read 

all of its sections with care.  It‘s a contract between me (or your instructor) and 

you for our participation in this class. 

 Also important at NOVA is the Course Content Summary.  I always put a link 

to it on my web page and on my syllabus.  It is the college‘s contract with the 

world, especially you, saying what we teach in this course.  There is an official 

Course Content Summary for ever course taught at NOVA, and it‘s a much 

better guide to what a course is about than the course title or the short blurb 

that appears in the college catalog. 

 Readings and Assignments will be given on Blackboard.  What you do with 

them is what you‘re doing now: read with due care and follow the instructions. 

By the time the semester ends, these actions will result in your having achieved 

what you should in this course. 

 You will submit your work on Blackboard, too, and get my comments on it 

there. 

 An important part of the class work will be your conversations with other 

students and with me through Blackboard‘s Discussion Board.   

 ELI provides help on how to do an online course through Blackboard, too. 

Connections 

 This week‘s assignment provides practice in using Blackboard for 

discussion.  You will introduce yourself on the Discussion Board and, I hope, 

start working acquaintances and even friendships with other students. 

 Welcome! 
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1. College networks, computer systems, operating system,  

 file system, and user interface 

Objectives 

 Understand the two computer networks you will use at the college 

and their relations to your machine and to the Internet 

 Understand the components of an abstract computer system 

 Define and describe the components of a computer operating system 

 Store your work in your computer‘s file system and on the Internet 

in practical and intelligent ways 

 Adapt your computer‘s user interface to suit your taste and your 

needs 

 

College networks 

 distinguish between LAN and VCCS accounts 

 use applications and databases provided by VCCS and NOVA 

 At NOVA, you have two computer logins.  Hooray!   

 I will call these your VCCS login and your LAN ID. 

 First, let‘s discuss the VCCS login, which is the one you get when you apply 

and register for classes at NOVA.  It comes from the state, that is, from the 

Virginia Community College System, whence your e-mail address 

yourID@email.vccs.edu.  Along with e-mail, which comes from Google, you get 

Google Apps,  applications like word-processing and spreadsheets, and access 

through the library to fabulous databases.  We will make great use of all of these 

resources. 

 Here‘s what I get (today — the pictures change) when I click on the link 

labeled MyNOVA on the college home page: 
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The part that I‘ve circled says, NovaConnect, Blackboard, Student Email, and 

VCCS Services.  I log in here many times a day myself, because I use student e-

mail rather than the faculty e-mail system.   
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Here‘s the screen I get after logging in: 

 

 

 
 

 

You should try all the links on this screen before going any further.   

 We‘ll use Blackboard extensively, of course.   

 I will correspond with you only using your student e-mail:  more about that 

in a moment.   

 Check the Library Services link.  They have new items all the time, and we‘ll 

be using some of them.   
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 While we‘re in the neighborhood, I‘d like to point out my favorite of the 

library databases, which you find, of course, by clicking the Library Services 

link:  it‘s Safari Books, which has the complete texts of thousands of computing-

related books, all for you to read every page of for free.  This is a gold mine. 
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Another of my favorites available at http://www.nvcc.edu/library is Naxos — 

look under Fine Arts / Music —which is streaming classical and world music.   

 

 

 
 

 

I haven‘t even mentioned all of the scholarly articles in every field, e-books and 

audio books, videos, etc.  Again, all of these resources are are free to use for 

everyone enrolled at NOVA.  If you‘re logged in on campus, you don‘t need to 

log in again to use these them (find the databases at the link Articles & More), 

but from home or elsewhere, you‘ll use your VCCS login. 

   

http://www.nvcc.edu/library
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 Do you have to use the VCCS e-mail?  No and yes:  no, because it‘s a free 

country, and yes, because your instructors are allowed to discuss official and 

confidential things with you only via the official and confidential e-mail.  You 

can, however, have your college mail forwarded to another e-mail account (see 

the Settings / Forwarding… links in Gmail), and you can route your mail from 

another account out through Gmail as well, so that it looks as though you‘re 

using your student e-mail even though you‘re actually using something else. 

 

 

 

 

The red arrow points to Settings, which has many more interesting things than I 

can describe here.  
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 In Gmail, observe at top left the other applications that are offered: 
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In particular, see Documents.  This is Google‘s answer to Microsoft Office:   

 

 
  

 

and you can make a new word-processing document, presentation (like 

PowerPoint), or spreadsheet (like Excel, formulas and all) from here.  It‘s an 

Office work-alike, more or less, but it‘s based on the program OpenOffice rather 

than Microsoft Office.  It makes a convenient, universally available replacement 

for desktop apps — not as powerful, maybe, but good enough for many 

practical purposes, and available, and free. 
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 Drawing back from the online universe, let us consider using a computer on 

campus.  Here you need what we call your LAN login.  LAN is for local area 

network, meaning the network exclusive to NOVA as opposed to the whole 

statewide community college system.  I can‘t tell you why we need two 

networks, but that‘s what we‘ve got, and you need to know how to use both of 

them.  Also, you need to know a different and remember a different name and 

password for each.   

 Go to the IT Help Desk: you can find it using the search box at the upper 

right of the college home page or by remembering http://www.nvcc.edu/ithd/. 

 

 
  

 

Please check out each of the links that I‘ve pointed to in the picture.   

  

http://www.nvcc.edu/ithd/
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Everybody‘s Question Number 1 on Network & Web Accounts: 

 

 

 
 

 

Who am I?  Do you know?  Remember that your LAN name and your VCCS 

network name are different.   

 One use you‘ll have for your LAN ID is identifying your NOVA web space, 

which you‘ll use when we write web pages.  You get more than enough web 

space on NOVA servers to store documents, presentations, and web pages that 

your write for your schoolwork. 

  

CAUTION.  Do not leave work on a computer desktop on campus! 

Always, always, always e-mail your work to yourself, copy it on a thumb drive, 

copy it to your web space, anything, but don’t leave it on the computer! 

Copy your work, then put it in the trash and empty the trash. 

 

How come?  Well, there are two reasons.  First, there‘s the matter of your 

privacy.  You wouldn‘t believe what some people leave lying around for other 

people to read (eeeww!) or even take.  Second, although your work might be on 

that same computer the next time you sit there, it might not.  All of the 

computers are cleaned periodically, and you never know when that will be.  (I 

don‘t, either.) 

 You should certainly not use the same password for every network you use, 

and you should not use passwords that are easy for others to guess.   

 To change your password on the VCCS network, see its login page.   
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 To change your password on the NOVA LAN, once you‘re already 

logged in, do Ctrl-Alt-Delete and you‘ll be offered the opportunity.   

(Ctrl-Alt-Delete, by the way, is called the three-finger salute.)  See references on 

choosing good passwords at the end of this section. 

 When you are on campus, a myriad of first-class computers and programs 

are available for you to use.  I refer to the Alexandria campus, since it‘s the one I 

know best.  At Alexandria, in addition to computers in the library and scattered 

around the hallways and in classrooms, we have an Open Computing Center 

where students may use computers, scanners, and printers.  Programs available 

there include all Microsoft Office applications, programming languages, etc.  

The people working there are awfully helpful, and they‘re nice, too.  They offer 

workshops on useful computer apps:  see notices in the OCC.  

 

References for college networks 

 NVCC IT Help Desk link re college LAN: 

http://www.nvcc.edu/ithd/student/student-web/ 

 

 NVCC IT Help Desk link re VCCS apps: 

http://www.nvcc.edu/novaconnect/password-help/ 

 

 IT Help Desk:   

http://www.nvcc.edu/ithd 

check links on this page for wifi how-to, e-mail how-to,  

and amazing software bargains 

 

 call the IT Help Desk at 703-426-4141 for friendly help 

 

 what makes a good password? 

http://www.cs.cmu.edu/~help/security/choosing_passwords.html 

 

 NVCC Open Computing Center, Alexandria campus 

http://www.nvcc.edu/alexandria/ess/occ/occ.htm 

check links on this page for free training and helpful handouts, 

and go to the OCC for friendly help on almost anything 

 

 

  

  

http://www.nvcc.edu/ithd/student/student-web/
http://www.nvcc.edu/novaconnect/password-help/
http://www.nvcc.edu/ithd
http://www.cs.cmu.edu/~help/security/choosing_passwords.html
http://www.nvcc.edu/alexandria/ess/occ/occ.htm
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Computer systems in the abstract 

 understand components of a computer system 

 understand the layer model of computer systems 

 recognize these elements in every computer and computer 

application that you use 

 

 I call these my pet drawings.  Simple though they are, they grow new 

tentacles in your mind as you learn more about computing — at least, that‘s my 

experience with them.  In lecture or on a video in Blackboard, I expand and give 

details explaining their importance. 

  

Pet drawing 1, an idealized computer system:   
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If you think about it, this very simple drawing describes every computer system 

that we use, from a pocket calculator or cell phone to a campus workstation to a 

supercomputer to the computer on a Mars rover. 

 Please watch the video for explanation and more detail! 

 Meanwhile, let‘s zoom in on the drawing:  

 

 

In the video, I explain the differences and importance of fast and slow storage.  

Both incredibly fast RAM and incredibly slow floppy disks are part of the same 

storage system. 
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Pet drawing 2, a layer model of a computer system.  Both bottom-up and top-

down views are important.  
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This second version of drawing 2 shows two computers in communication with 

each other: 

 

 

 

 

Reference for computer systems 

The OSI model illustrated at wonderful site Whatis, where I look up computer 

terminology all the time:  

http://whatis.techtarget.com/definition/0,,sid9_gci523729,00.html 

 

  

http://whatis.techtarget.com/definition/0,,sid9_gci523729,00.html
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Operating systems 

 define an operating system   

 give examples of operating systems 

It‘s a fact well known to everyone exposed to television advertising since 1984 

that PCs and Macs have different ―personalities.‖  Why is this, and what meaning 

does it have for us as students of computer science?  Is Mac really cool?  Is PC 

really a dork?  Apple Inc., the company that makes Macintosh computers, has 

helpfully stored all of its ads online so we can consider the question from their 

point of view.  Here‘s a link:  http://www.apple.com/getamac/ads/. 

 Let‘s make sure of the terminology.  Mac, short for Macintosh, is a type of 

apple (the fruit).  It is also the name of both a computer manufactured by Apple 

Inc. and the name of the operating system that is the foundation of the 

computer‘s software.  From its beginning in 1984, the Mac has been known for 

excellence in its graphics.  

 PC is short for personal computer.  IBM introduced a machine called the PC 

in 1981.  Its operating system, PC-DOS, was partly developed by Microsoft.  

Microsoft is the dominant supplier of operating systems and other software for 

small computers:  its operating systems nowadays are called Windows, and its 

application suite Microsoft Office includes word processor Word, spreadsheet 

Excel, presentation maker PowerPoint, and other programs.  IBM no longer 

makes one-person computers, and Microsoft never did:  though it makes a few 

small devices, Microsoft is primarily a software company. 

 There have been and still are personal computers from many 

manufacturers, some large and some small, and there are operating systems for 

them other than Mac or Windows — especially variants of the open-source OS 

Linux.  Nonetheless, Microsoft products have pretty much ruled the marketplace 

since — why, since forever, and when Apple makes sharp remarks about PCs, 

they‘re talking about Windows machines.   

 So which is better, Mac or Windows?  This is a question about taste, or even 

religion, and cannot be answered as a matter of science with tests of evidence.   

 What is important to a computer scientist, however, is this:  The same 

hardware can be made to work like either a Mac or a PC.  

 Refer again to the Layer Model drawing.  Hardware just sits there until 

someone writes very particular instructions for it grouped in sequences called 

programs.  These programs include the operating system, a large collection of 

programs with a number of essential functions, primarily these: 

 resource management for all parts of the hardware, most 

importantly, the memory, so that programs ―play nicely‖ together 

without collisions from programs trying to control the same 

resources 

 provision of a user interface, a means for us to use the computer, 

whether mouse clicks, typing special commands on a keyboard, 

reading a screen, etc.; this includes the look and feel of what we see 

http://www.apple.com/getamac/ads/
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on the screen as well as how we start and end programs and arrange 

our files 

We hope that the resource management runs smoothly and remains invisible to 

us, as it should, at the computer‘s foundation.  When a computer locks up, 

seems confused, and stops working, it‘s generally because of conflicts in 

memory allocation that the software designers didn‘t anticipate. 

 You can make a Mac work like a PC with a program called Boot Camp.  

Apple provides this so that users can install Windows on a Mac without 

sacrificing the Mac-ness — and thus use all the Windows software in which 

they‘ve invested so much time and money.  Link: 

http://www.apple.com/macosx/what-is-macosx/compatibility.html 

 How to make a PC look like a Mac:  This isn‘t hard, for most aspects of the 

user interface (I‘ll say UI for the duration) can be changed.  See, for example, 

http://www.wincustomize.com, or search the Web for themes and skins.  You will 

find people devoted to making a Windows machine look like anything you can 

think of, including a Mac. 

 How to make a PC work like a Mac is a much bigger deal, because Apple has 

never wanted its ―insanely great‖ operating systems to run on other 

manufacturers‘ less-great hardware.  I will leave you to pursue this abstruse 

topic on your own. 

 If you want to find out more about Linux, ask in the Discussion Board and 

I‘ll provide some of my favorite references.  

http://www.apple.com/macosx/what-is-macosx/compatibility.html
http://www.wincustomize.com/
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File system and user interface 

 become fluent in the most useful user-interface operations 

 learn to customize the user interface for your own work and fun 

Whatever operating system you‘re using, you should be able to carry out all of 

the following operations without even thinking about it:  

 

 essential operations for everyone 

 create a folder (or directory) 

 locate a folder relative to others in the file system 

 change the folder‘s location 

 copy or delete the folder 

 

 copy, move, and delete files 

 

 describe and use file associations 

 change file associations 

 create files of a given type 

I will show these operations on video in the order above, more or less, for the 

Windows operating system, because it‘s the one most students are using.  If 

these operations are new to you, then you need to practice them until they 

become a part of you.  If you already know all about them, then you can learn 

more from the references given at the end of this reading.  There‘s always more! 

 The fact that these operations are carried out differently on different 

operating systems is because the user interface, the set of things you do to use 

the OS, is different on every OS.  You can also make changes in your personal 

user interface to a degree that may surprise you.  More on this later. 

 The next group of topics may not be essential, but they certainly are useful: 

 

 useful operations for everyone 

 shortcuts to files and folders 

 special keys on the computer keyboard 

 keyboard shortcuts for menu and mouse operations 

 customizing the interface  

 In the references, more than one good source is cited for several of the 

topics.  No one needs to read all of this, but everyone does need to make sure 

that he or she really gets all of the basic topics.  Extra topics are for the power-

hungry.  

 

  



CSC 110 READINGS 1:  NETWORKS, SYSTEMS, INTERFACE  page 19 
 

References for essential topics 

 

required reading for all: 

 A crash course in the basics of Windows XP link 

 Working with files link 

 these are both sections of Windows XP Pocket Reference link 

 

about file types 

 from Microsoft Windows XP Inside Out, Second Edition link 

 

about using the clipboard 

for files 

 from Windows XP for Starters: The Missing Manual link 

for text and pictures  

 from Windows XP: Visual Quickstart Guide link 

again for text 

 from Windows XP Power Trainer link 

 

about Control Panel   

 from Windows XP for Starters: The Missing Manual link 

  

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596004257/winxpg-CHP-1-SECT-2
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596004257/winxpg-CHP-2-SECT-1
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596004257?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/073562044X/ch16lev1sec11
roquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596101554/winxpfstmm-CHP-4-SECT-4#snippet
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0321335848/ch01lev1sec11
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596008627/winxppt-CHP-3-SECT-10
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596101554/winxpfstmm-CHP-10
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References for very useful topics 

 

Folder options 

 from The Absolute Beginner’s Guide to Windows XP, Second Edition link 

 

Shortcuts to files   

 from Windows XP Pro: The Missing Manual link 

 

Keyboard shortcuts 

the least you should know 

 from Windows XP Cookbook link 

for true beginners  

 from Microsoft link 

a well-organized web page of keyboard shortcuts  

 from SEO link 

how to undo and re-do 

 from Word 2003 Personal Trainer link 

using the Windows key 

 from SEO again link 

 and from Windows XP Power Hound link 

using the PrtScr key  

 copy all or part of the screen to the clipboard 

 from Maran Illustrated Microsoft Windows XP 101 Hot Tips link 

 

 

  

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/078973432X/ch16lev1sec2
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/059600348X/winxppro-CHP-4-SECT-5
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596007256/windowsxpckbk-CHP-4-SECT-12
http://windowshelp.microsoft.com/windows/en-us/help/d33de1a1-42db-420c-8579-5299b82ccddd1033.mspx
http://www.seoconsultants.com/windows/keyboard/shortcuts/
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596009364/wordpt-CHP-2-SECT-14#snippet
http://www.seoconsultants.com/windows/key/
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596006195/winxppu-APP-A
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/1592008828/ch06lev1sec2
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References for customizing the user interface  

 In itself, this is not an essential skill, but it‘s fun, and you learn a lot about 

how all computer systems work while you are tweaking your own. 

  

change your Windows look-and-feel in more ways than you would imagine 

 from Easy Microsoft Windows XP Home Edition, Second Edition link 

 from Microsoft Windows XP Step by Step, Second Edition  link 

 from Microsoft Windows XP Plain and Simple, Second Edition  link 

    

especially for beginners 

 Windows XP Personal Trainer, 

  with a useful-for-all Quick Reference at the end of every chapter link 

 Absolute Beginner's Guide to Microsoft Windows XP, Second Edition  link 

 

good overall 

 Microsoft® Windows® XP Step by Step, Second Edition  link 

 Windows XP in a [688-page!] Nutshell  link 

 Maran Illustrated™ Microsoft® Windows® XP 101 Hot Tips™  link 

 

more advanced 

 Windows XP Power Hound  link 

 Big Book of Windows Hacks  link 

 Windows XP Hacks, Second Edition  link 

 Fixing XP Annoyances   link 

 

extra know-how about the clipboard  

 from Windows XP Pro: The Missing Manual link 

 

for the very proficient, some clipboard hacks that involve extra software 

 from lifehacker.com 

 

and finally, from people who seem to know just how to make my blood move 

faster: 

 Tweak It and Freak It: A Killer Guide to Making Windows Run Your Way  link 

 

 

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0789730367/ch10
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0735621144/ch06
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0735621128/ch12
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596008627?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/078973432X?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0735621144?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596009003?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/1592008828?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596006195/winxppu-CHP-2
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780596528355?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596009186?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596100531?tocview=true
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/059600348X/winxppro-CHP-6-SECT-8
http://lifehacker.com/281181/top-10-clipboard-tricks
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780768686739?tocview=true
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2.  Two numbers, 0 and 1 

Objectives 

 Understand place-value number systems 

 Convert numbers from one base to another — decimal (base 10), 

binary (base 2), hexadecimal (base 16), etc. 

 Decode RGB color values used in computer systems 

 Learn how letters and numbers are encoded in computers 

 Make sense of giga-, nano-, and so on 

 

You probably know already that on the inside, computers are all about ones and 

zeros, but what does that really mean?  Do they have to be just ones and zeros?  

Are there really ones and zeros running around in there? 

 No and no. 

 Think about the wiring in, say, a house.  It‘s got lots of pathways and 

switches and light bulbs and other devices, and if you don‘t like the 

configuration of any of these components, you can change it.  Might be easy, 

might be hard. 

 Computers are made up of pathways and switches, too — millions of them 

— and, thinking of the screen now, bulbs that go on and off, plus other devices.  

What shows up on the screen depends on how the switches are set, literally!  

You don‘t hear them clanking open and shut because they‘re solid state 

transistors with no moving parts.   

 The ones and zeros are a computer scientist‘s shorthand for whether the 

switches are open or closed.  We don‘t have to call them one and zero:  it would 

be just as effective to call them high and low (as in voltage) or true and false (as 

in logic), and indeed we sometimes do, depending on the context of the 

moment.  Ones and zeros are quick to write, and if the context is arithmetic, 

well, how convenient that they‘re already numbers, no? 

 The bottom line, though, is that our computers, all of them, are massive 

collections of startlingly simple two-state or binary devices, all arranged just so 

in circuits like household wiring multiplied millions of times over.  The 

arrangements of the devices, if not the devices themselves, are so complex that 

they are no longer designed by people but rather by computer programs, and 

the transistors themselves are so small that millions of them (and the wires that 

connect them, too) fit on a chip the size of a baby‘s fingernail. 

 Could we get the same result without being binary?  They tried, with dials 

instead of switches, but it turned out to be a more reliable process to translate 

everything into binary and back again than to make real-valued analogs of the 

world with dials. 
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Understanding how everyday ideas like numbers, letters, and colors are 

converted into ones and zeros is fundamental computer science.  These ideas 

are cool inventions!  Moreover, I believe that learning about them helps you 

appreciate and remember that to get good work out of a computer, you need to 

do the thinking:  you define the work and describe it very exactly to ye old box 

of rocks, because rocks don‘t know anything and never will.  You will ultimately 

tell the rocks how to carry out your ideas in the programming part of this 

course. 

 The objectives enumerated above are all discussed in the video for this unit, 

as well as in many math and computer science books.   
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3.  HTML and basic web pages 

Objectives 

 Use a text editor 

 Write a web page on your desktop using HTML formatting 

 Add links and pictures to HTML 

 Add style to HTML with CSS 

 Upload your work to the World Wide Web 

 Learn about citations and fair use 

In writing web pages we get to use just about all of the useful stuff that we 

talked about in the preceding unit — especially the file system.  In addition, we 

get something beautiful to send to Mom, not to mention to the rest of the world. 

 The fundamental file type for a web page is HTML, or hypertext markup 

language.  Hypertext is text you can click on to be transported to another page 

of text.  Markup language is a not quite a language, but rather a set of keywords 

and a simple grammar that tells a program, in this case, a browser, such as 

Internet Explorer, Mozilla Firefox, or Apple Safari, how to process your work — 

in this case, how to present it as a web page.  Pages of HTML generally have 

filename extensions of .html or .htm. 

 

Use a text editor 

 There are lots of programs for composing web pages.  We won‘t use them.  

Programs that do all the markup can‘t help you learn about computer science.  

While HTML is not great big computer science, practicing writing the simple 

scripts that web pages present to browsers is excellent practice for the discipline 

of writing more challenging programs. 

 A text editor is different from a word processor.  A program like Microsoft 

Word saves a great deal of information in addition to the actual text of your 

document:  all about your fonts, margins, page numbers, your weight, your hat 

size — I hardly exaggerate, for Word files have been notorious carriers of 

security disease, better known as computer virus, over the years.  At any rate, 

Word files for small amounts of text are simply huge compared to the text itself. 

 On the other hand, a text editor saves only the text that you write:  no fonts, 

no dingbats, nothing fancy.  What they call vanilla ASCII (―ask-y‖) is what‘s left 

behind by a text processor:  the text and nothing but the text.  That makes a text 

editor the tool to use for talking to computers rather than humans, so 

programmers and web-page writers use text editors to keep their code clean. 

 My own favorite text editor is a shareware program called TextPad.  It costs 

about $35.  Another very popular one for Windows, completely free, is called 

Notepad++.  Check any search engine for other options.  One of the great things 

about these programs is that they can automatically do syntax coloring for 
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HTML and for programming languages, making our work easier to read without 

making it bulky. 

 Many people use the program Notepad, which is included in Windows in its 

built-in Accessories folder.  It gets the job done, but it won‘t give you the help 

that other text editors will.  
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Simple HTML, formatting on the desktop  

Here‘s code for a rudimentary web page.   

 Enter the following  code in a text editor. 

 Save the work — I‘d put it on the Desktop if I were you.  I called my 

file pageOne.html. 

 Putting spaces in a filename is asking for trouble.  Avoid trouble!  

Notice my use of camelCase:  the first word of the name is lower 

case, subsequent words are written in upper case, no spaces. 

 Be absolutely sure to use Save As and to choose the type .html from 

the Save As drop-down box.  That‘s how the system knows that your 

intention is that this is a web page.   

 If you are using Notepad, the type .html will not be offered, but you 

can get it by putting your filename "pageOne.html" in double quotes 

as shown. 

 Check the Desktop to see that your file is there and appears to be a 

web page by its filename extension and icon.  

<html> 

 

    <head> 

        <title> 

            Title of my web page 

        </title> 

    </head> 

     

    <body> 

        Look at me! 

        I'm writing a web page! 

    </body> 

 

 </html> 
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TextPad turns on the color when I Save As .html.  
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Next, back on the Desktop, double-click your file to open it in a browser.  This 

file is so simple to read that you hardly need to ask to know what the result is.  

Do observe where the content of the title tag landed: 

 

 

  

So at first, we are using HTML as though it were merely a word processor with 

an extra-fussy interface.  The tags, or browser commands, namely, html, head, 

title, body, all occur in coming-and-going pairs: 

 

  <tag> 

      ...whatever... 

  </tag> 

 

and it‘s important to nest them properly.  If you were using parenthese and 

braces, it would be OK to write this:  {([()])} but not this:  {([)]} because in 

the latter case, an outer pair ends before an inner pair has ended. 

 Add some flair to this page by changing the title, not to mention the text.  

Write anything you like!  Then save it and look in the browser again.  Be sure to 

Reload or Refresh in the browser, either from the View menu or with Ctrl-R. 

 Note also that we are doing our work not online but rather locally, on our 

desktop machines.  You can tell by looking at the URL:  it‘s the pathname for a 

file, not a web address.  It takes a lot less time to work out a web page design 

without uploading in between peeks.   
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 Later, we will upload our work to the web space that the college provides for 

students.  At that point we will have URLs (web addresses, or uniform resource 

locators) that we can send to anyone anywhere within reach of the Internet.   

 Here are some more tags.  These are used for formatting the text of the 

page: 

 

<h1>...</h1> 

<h2>...</h2> 

<b>...</b> 

<i>...</i> 

<p /> 

<br /> 

 

I believe that you can figure out what they do very easily.  Note that the last two 

are not paired, though they can be; it‘s just easier to use them by themselves.  

All of the others must be paired to work correctly. 

 

 

 

 

 

  



CSC 110 READINGS 3:  HTML AND BASIC WEB PAGES page 7 

And here‘s the result: 

 

 

 

Now we have headlines, bold and italic, paragraph breaks, and line breaks.  

That‘s a lot! 

 The tags that give us bold and italic text can be used together for bold italic, 

naturally enough.  You can say <b><i>...</i></b> or <i><b>...</b></i>.  You 

cannot say <b><i>...</b></i> or <i><b>...</i></b>.  Be sure that you 

understand why.  Fortunately, if you make a mistake in your code, you won‘t 

have broken glass or bad smells. 
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Adding links and pictures 

 Next we need to allow our web page to take its visitors to other web pages.    

 For links we‘ll use the tag a for anchor, and our first link will be for NOVA 

itself.  When I do this, I always write an empty shell for the link first: 

 

  <a href="...">...</a> 

 

Where the dots are, I will put two things:  a URL and a word or phrase to click 

on, like this: 

 

  <a href="http://www.nvcc.edu">NOVA</a> 

 

The link is slipped into any old sentence, such as this: 

 

        I am a student at  

        <a href="http://www.nvcc.edu">NOVA</a>, <br /> 

        Northern Virginia Community College. 

        <p /> 
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The highlighted passage makes a highlighted link, just as you would expect. 

  

 

 

By the way, there is a lot of what‘s called whitespace (one word) in the web page 

itself, where I have controlled line breaks and paragraph breaks, and in the 

code, too.  I do that because it makes the code so much easier to read and 

understand. 

 I add a picture to the web page by including its URL in an image tag.  This is 

another unpaired tag.  It goes like this: 

 

  <img src="..."> 

 

In the quotes, I put a URL that I find with a right-click on a web image.  See the 

video for detail on how this is done in both Firefox and Internet Explorer.  I put 

my own picture in a web page (I had to use somebody‘s, didn‘t I?) like this: 

 

  Here’s a picture of my teacher: <br /> 

  <img src="http://www.nvcc.edu/home/vfitton/images/fourOfMe.jpg"> 

  <br /> 

  Credit:  Lisa Stedge and N V Fitton 

  <p />  
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The original of this picture is rather large and embarrassing on this little page. 

You can make it a more reasonable size (1) by specifying an agreeable 

percentage of the page for the picture‘s width or height or (2) by saying how 

many pixels (little screen dots, or picture elements) you want the picture to 

occupy: 

 

  Here’s a picture of my teacher: <br /> 

  <img src="http://www.nvcc.edu/home/vfitton/images/fourOfMe.jpg"  

      width=160 height=214> 

  <br /> 

  Credit:  Lisa Stedge and N V Fitton 

  <p /> 

 

I‘ll be saying more about fair use later, but for now please note that I‘m not 

copying the picture to my space, but rather using its original URL, and I‘m giving 

credit to the people who created it.  If you can‘t do that, then nevertheless you 

can say where you got it:  quote the picture‘s URL. 

 

You can have a lot of fun playing with photographs at fotoflexer.com. 
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Add style to HTML with CSS 

 Pleasing though pageOne is, one must admit that it‘s rather plain.  Using 

HTML tags to make it more beautiful is possible, but also rather painful.  It is 

easier to use code taken from CSS, or cascading style sheets.  There are several 

ways to do this, but we‘ll keep ours as simple as possible.  You can learn much 

more in the references and online. 

 Just after the end of the title section but before the end of the head section, 

I add some specifications for the look of my page.  What I say about margins is 

easy to understand, and font-family is easy if you know that serifs are the little 

extra lines at the corners, so to speak, of letterforms : 

  This type has serifs. 

  This type has no serifs. 

and if you also know one word of French (sans = without). 

 Colors are more challenging, and we‘ll discuss them in detail in our study of 

binary numbers.  You will enjoy this.  In the meantime, put the words color 

picker or HTML colors in a search engine and observe that colors have six-

character names made up of digits 0 through 9 and letters A through F. 

 So here‘s the CSS that I first added to pageOne: 

 

        <style type="text/css"> 

            body { 

                background-color: #225500; 

                color: #eeeeee; 

                margin-left: 20%; 

                margin-right: 20%; 

                font-family: sans-serif; 

            } 

        </style>     

 

Here‘s the effect: 
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CSC 110 READINGS 3:  HTML AND BASIC WEB PAGES page 13 

Notice, however, that my link to NOVA practically disappeared.  To make sure 

that it doesn‘t, I have to color the links, and I choose to make them bold, too.  

The resulting style section of the head section looks like this: 

 

        <style type="text/css"> 

            body { 

                background-color: #275C00; 

                color: #eeeeee; 

                margin-left: 20%; 

                margin-right: 20%; 

                font-family: sans-serif; 

            } 

            a:link {color: #aacc99; font-weight: bold;} 

            a:visited {color: #eeeeee; font-weight: bold;} 

            a:hover {color: #ddeedd; font-weight: bold} 

        </style> 

 

Everything that‘s in there, you can learn a lot more about at w3schools.com and 

in other resources given at the end of this chapter.  In the Readings online, 

there‘s a copy of this page that you can download, study, and use as a template 

for your own work. 

 

This course is not about how to write a web page:  we‘re doing that because of 

the things that writing them teaches us — about files, about how online works, 

and about translating our intentions into reality.  Especially the last.  If we were 

going on, we‘d need also to study how to organize a set of pages and images in 

our online directories, how to put CSS in a separate file from the text, and how 

to be fully up-to-date and compliant with XHTML.  We‘d use online validators to 

clean up our code.  I mention all of these so that you‘ll have some keywords to 

look up if you want to study further independently. 
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Upload your work to the World Wide Web 

 The web page development that we‘ve done so far has been strictly local to 

our own machines:  we didn‘t actually go online.  When you‘re making frequent 

changes, it‘s a lot more convenient not to be uploading and downloading files. 

 Then comes a time when you want the world to share your joy.  Thus you 

need to upload your web page and all of the files associated with it to a web 

server,  a computer connected to the Internet with software that allows it to 

respond to requests from other machines to read the web pages that it stores.  

The college provides web servers for students and everyone else in the college 

community to use.  All you need to know is what the address  of your web space 

is and how to get your work from your machine to the server. 

 The file system of the web server is just about like any other computer‘s:  

it‘s a tree shape, one root, lots of branches for directories and files for leaves.  

Let‘s start with the URL (for uniform resource locator, if you please! in other 

words, an address) for one student‘s directory.  We will treat it as if it were the 

root: 

 http://www.student.nvcc.edu/home/fsvfitton 

 

There are several parts to this URL: 

 

 http:// hypertext transfer protocol, meaning,  

   the method for sending web pages 

 

 www.student.nvcc.edu 

   this is the web address at which all student folders are found 

 

 home  designating home pages, I guess 
 

 fsvfitton 

   this is my user ID 

 

Notice that these segments of the URL are separated by slashes, like this:  / 

Once you get to the part that has your name in it, the rest is just as many files 

and folders as you care to attach to that root. 

 If you put a page called index.html or index.htm in the web folder, then that 

will be the default page when you put the above URL in a browser.  My college 

home page, which you reach at www.nvcc.edu/home/vfitton, is actually a page 

called index.htm. 

 I have put the pages pageOne.html and pageOneR.html in the folder named 

above.  You can see the whole process in the videos at the Readings site. 

 Using Filezilla‘s commands, you can make folders in your root directory, for 

example, a folder called web for your web pages and a folder called storage for 

any other schoolwork that you want to store online.  (It needn‘t all be web 
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pages.)  You might have a folder called img in the folder web for pictures in 

your web pages.  That could simplify the code in your web page. 

  

 

Suppose that this page exists: 

 

 http://www.student.nvcc.edu/home/fsvfitton/web/myPage.html 

 

and suppose that this file exists: 

 http://www.student.nvcc.edu/home/fsvfitton/web/img/myPic.jpg 

 

Then because the picture is in the same branch of the directory tree as 

myPage.html, the HTML can call up the picture without using its entire URL, but 

rather just giving its location relative to the file that calls on it, like this: 

 
Here’s a picture! 

<img src="img/myPic.jpg"> 

 

When I first wrote this page, students have about 2 GB of file space in their 

college web folders.  In summer 2011, Google announced that the space we get 

with our Gmail accounts (not the same thing, but still college-related) would 

increase from 2GB to 25 GB.  Wow! 

 

 The program Filezilla is my favorite for file transfers.  It‘s free and secure, 

and it has a good interface.  You do need to have exactly the right settings to 

make this or any file transfer program work, in this case:  

 Host:  www.student.nvcc.edu 

 Username:  nvstu\LanID 

 Password:  a secret, of course! 

 Port:  leave this blank 

Get these right, click the Quickconnect button, and you‘re in business! 
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In the middle of the Filezilla screen, you see two windows:  local on the left and 

remote on the right.   

 Set Local site to your Desktop, or whatever folder your web 

development folder is in.  (You can move a whole folder at once, if 

you like.) 

  Remote site should already be set to LanID. 

Now all of your file transfers are as easy as click-and-drag.  The tricky part will 

be making sure that what you tell the browser to look at and what you‘ve 

uploaded are the same thing.  And that‘s a lot more puzzling for most people, 

including me, than it ought to be!  Using a minimal number of windows will 

help.  
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Citations and fair use in web pages 

 It‘s so easy to write web pages and to copy other people‘s good work that 

one sometimes forgets to give credit where it is due.  Let us not forget to do so. 

 Words and images on web pages that you create for this class (or any other!) 

will be assumed to be your own work unless you cite the creator.  In American 

academia, taking another‘s work without proper attribution is a big mistake — 

so big that it can mean the loss of a diploma or a whole career — so let‘s be 

careful. 

 When you write a paper or web page, include a list of References at the end 

to tell where you learned anything that is not your own creative work.  And 

wherever in the text of your work you mention or allude to an idea that is not 

your own original idea, give a citation directing the reader to one or your 

references so that the reader can find the original material. 

  There are several stylesheets that are standard for scholarly writing, and we 

will be looking at them when you write a paper for this class.  These include 

stylesheets for literary studies, social studies, scientific studies, etc., each one 

specific to its discipline.    

 However, citation styles for writing web pages are not so thoroughly 

standardized.  In fact, I had trouble finding citation examples for use in web 

pages, as opposed to about web pages.  One outfit with a strong interest in this 

topic, naturally enough, is Wikipedia.  Although their focus is very different 

from our own — they explicitly do not  want creative work — I find a lot of what 

they said on the subject helpful. 

 Here are a few words taken from a Wikipedia article on its citation policies 

[1] with a few changes about why citation is important: 

 

Readers need to be able to check [your] sources. Adding citations (references): 

 ensures that the content of articles can be checked by any reader…  

 avoids claims of plagiarism and copying 

 helps readers find additional information on the topic… 

 improves your credibility 

(The dots … and square brackets [ ] show where I cut or changed words for 

readability.)  Here, from later in the same article, is Wikipedia‘s standard for 

what to include when you cite another web page within a web page: 
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Citations for World Wide Web articles typically include: 

 name of the author(s) [if known] 

 title of the article within quotation marks 

 name of the website (linked to a Wikipedia article about the site if it 

exists, or to Website's "about page") 

 date of publication [if known] 

 page number(s) (if applicable) 

 the date you retrieved it (required if the publication date is 

unknown) 

 

 Here is how we will adapt these policies for our work: 

 

 References to web pages: 

 When you quote from a web page, use double quotation marks for 

short quotes or a special type font and indented block for longer 

quotes. 

 If you paraphrase from someone else‘s work, you won‘t use quotes, 

but still you must give a citation. 

 Follow the quotation or paraphrase with a number in square braces 

like this [2].   

 At the end of your work, put a list of References numbered the same 

way and including the information above to the best of your ability 

to learn it.  See an example in note [1] of this chapter. 

 

 For photos and other graphics: 

 Add a credit below the picture.  Name the creator of the image, if 

you can find out who that is (possible a company rather than an 

individual) and say where you got the image. 

or 

 Say ―Credit [4]‖ (for example) just below the picture, and put the 

name and citation as above at the end of the page.  

 

References (for this section only) 

 

[1] Wikipedia contributors.   Citing Sources [Internet].  Wikipedia, The Free 

Encyclopedia [cited 2010 Feb 1]. Available from: http://en.wikipedia.org/wiki/ 

Wikipedia:Citing_sources. 

 

The stylesheet that we will use for our papers is called CSE, for Council of Science 

Editors.  Its style [3] is the one that I used above. 

 

[2] Just an example number, not a real reference. 
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[3] Wikipedia contributors.  Citing Wikipedia [Internet].  Wikipedia, The Free 

Encyclopedia [cited 2010 Feb 1].  Available from http://en.wikipedia.org/wiki/ 

Wikipedia:Citing_Wikipedia. 

 

[4] There is no fourth reference. 

 

 As for fair use, that is a doctrine that says, In academia in particular, it is 

OK to use some small part of another‘s work for teaching and in the creation of 

new work.  It is not OK, however, to publish it!  Including on the web.  

 Use it but not publish it?  This is a very murky area of the law:  for one 

thing, it‘s a doctrine, not settled law, and there have not been cases addressing 

every possible situation; and for another, the times are moving much faster than 

the law. 

 Thus when you try to find out what‘s really OK, you can‘t, because no one 

knows for sure.  We want to stay clean, though, so we will cite in the academic 

fashion, and, for the most part, your work that includes web things will be 

circulated only in the class, and I will ask you to take it offline at the end of the 

semester. 
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References and readings 

 The laminated quick-reference cards that you can find at bookstores are 

usually very good.  I have two for HTML and CSS that I use all the time:  the 

brands are QuickStudy and SparkCharts.  A search online for quick reference or 

(ugh!) cheat sheet will find lots more, some of them good. 

 Each of the following  web references has a different feel.  I mention all of 

them in hope that at least one will be especially appealing to you.  Check them 

all! 

 

Fun to read, very step-by-step: 

Head First HTML with CSS & XHTML 

by Elisabeth Robson; Eric Freeman 

Publisher: O'Reilly Media, Inc. 

Print ISBN-13: 978-0-596-10197-8 

 

http://proquestcombo.safaribooksonline.com/059610197X 

 

Project-oriented and step-by-step, like the preceding reference: 

Creating a Web Page with HTML: Visual QuickProject Guide 

by Elizabeth Castro 

Publisher: Peachpit Press 

Print ISBN-10: 0-321-27847-X 

Print ISBN-13: 978-0-321-27847-0 

http://proquestcombo.safaribooksonline.com/032127847X 

 

This PowerPoint (press F5 for the show) from Prof. David Reed at Creighton 

University is also step-by-step: 

http://www.dave-reed.com/csc121.F08/Lectures/HTML.ppt 

 

  

http://proquestcombo.safaribooksonline.com/059610197X
http://proquestcombo.safaribooksonline.com/032127847X
http://www.dave-reed.com/csc121.F08/Lectures/HTML.ppt
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All about color 

Here are several wonderful sites all about colors in HTML. 

 

This ―color lab‖ with an organization that facilitates understanding: 

http://www.visibone.com/colorlab/ 

See three generations of development of my favorite: 

http://colorschemedesigner.com/ 

http://colorschemedesigner.com/previous/colorscheme2/index-en.html 

http://colorschemedesigner.com/previous/colorscheme1/index-en.html 

This one has live ―try it yourself‖ buttons: 

http://www.w3schools.com/HTML/html_colors.asp 

Match colors to a picture here (easy to find by searching for color palette 

generator): 

 http://www.degraeve.com/color-palette/ 

  

http://www.visibone.com/colorlab/
http://colorschemedesigner.com/
http://colorschemedesigner.com/previous/colorscheme2/index-en.html
http://colorschemedesigner.com/previous/colorscheme1/index-en.html
http://www.w3schools.com/HTML/html_colors.asp
http://www.degraeve.com/color-palette/
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And more… 

 

Lots of online tutorials with slick try-it buttons: 

http://www.w3schools.com/html/default.asp 

 

More for reference, after you‘ve had a good start: 

 

Section 2.1.3 of this resource shows a strict and up-to-date skeleton for a web 

page: 

Build Your Own Web Site The Right Way Using HTML & CSS, 2nd Edition 

by Ian Lloyd 

Publisher: SitePoint 

Print ISBN-13: 978-0-980-45527-4 

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780980455

274 

 

Filled with rules and information, as the expression ―best practice‖ suggests: 

HTML Dog: The Best-Practice Guide to XHTML and CSS 

by Patrick Griffiths 

Publisher: New Riders 

Print ISBN-10: 0-321-31139-6 

Print ISBN-13: 978-0-321-31139-9 

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0321311396 

 

For your inner artist 

Two great free programs are Paint.Net, which works with bitmaps, and Inkscape, 

which works with vectors.  For playing with photographs online, try 

fotoflexer.com. 

 

FTP  

NOVA IT Help Desk on file transfer: 

 http://www.nvcc.edu/ithd/student/ftp/ 

Filezilla 

 http://filezilla-project.org 

 

  

http://www.w3schools.com/html/default.asp
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780980455274
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780980455274
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0321311396
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About citations and fair use 

Here are some articles about fair use, that is, how much of others‘ work it‘s OK 

to quote in your work.  This area is still kind of mushy with respect to online 

work:  you have more liberty to quote some one else‘s online work if what you 

write is not published on the Web, for instance, if it‘s circulated only on a 

password-protected class site, than if you put it on a web page that anyone can 

read.   

 In short, it‘s better not to use someone else‘s work than to use it the wrong 

way, even inadvertently, and to be aware that standards evolve and change, so 

you must do some research on current standards before you publish. 

 

Here, for example, is one group‘s proposal of what‘s fair use and what‘s not: 

http://www.ncte.org/positions/statements/fairusemedialiteracy 

 

Likewise, see sections 2 and 3 of this one: 

http://www.adec.edu/admin/papers/fair10-17.html 

 

I hope this one comes back to life — it was good: 

http://www.ccumc.org/copyright-matters/fair-use-guideline 
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4.  Word processing and presentations 

Objectives 

 Polish your word-processing skills 

 Use CSE-style scholarly formatting for the paper and for references 

 Work with PowerPoint to make slides for a talk  

 Learn style points to inspire people 

Word processing for a scientific paper 

 You‘ve probably been doing word processing for years, so we‘re not going to 

study word processing in this class.  In case you do want to improve your word-

processing know-how, I have these suggestions: 

 

   While using Microsoft Word, press F1 for help and then enter tutorial 

or demo in the topmost search textbox. 

   Go to office.microsoft.com for tons of tutorials online. 

    Use Google keywords Word 2007 site:.edu to bring up college-based 

help pages for Word 2007, for example.  Note that there are no spaces in the 

expression site:.edu.  The one that comes up first when I do this is from 

Florida Gulf Coast University, which has great need-to-know help pages for 

all Microsoft Office programs.   

   Go to Safari via the college library — you‘ll find scads of books about 

everything Microsoft Office.  I find that the ones with Dummies in the title 

are in fact very smart indeed and have just about the right amount of 

information for our purposes. 

 

But really, who cares?  Well, you‘re going to find that when bosses and teachers 

tell you something should look just so, they really mean it.  And if you think 

about it, for anyone who has a lot of written communications to juggle and 

evaluate, it can be very helpful for them to have a reasonably uniform 

appearance. 

 Thus publishers, academic disciplines, and big businesses have stylesheets 

to tell people who write for them how their work should look.  As a student you 

might be asked to use the CSE (Council of Science Editors) stylesheet in a 

science class, the MLA (Modern Language Association) stylesheet in an English 

class, or the APA (American Psychological Association) in a social-science class.  

Each of these has fussy requirements about margins, page numbers, etc., but 

that‘s only a part of the story. 

 The other really big part of the stylesheet story is that when you write a 

formal paper, you absolutely must give citations for ideas that are not your own 

— for any fact or opinion that you learned about from someone else‘s work — 

and, moreover, you must do it in a very exact form.   

 Fortunately, we have good references available online for these forms, and 

any college librarian will be very happy to give you help in person. 
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 Words and images on anything you write for this class will be assumed to be 

your own work unless you cite the creator.  In American academia, taking 

another‘s work without proper attribution is a big mistake — so big that it can 

mean the loss of a diploma or a whole career.  Let‘s be careful. 

 In general, whatever you write will include a list of References at the end, to 

tell where you learned whatever you didn‘t invent yourself, and wherever in the 

text of your work you mention or allude to an idea that is not your own original 

work, you will give a citation, a note to something mentioned in the references 

so that the reader can find the original material. 

  In this class, we will use the CSE stylesheet.  (If you ever see CBE, Council of 

Biology Editors, that‘s the same thing under its old name.)  There are two 

varieties of citation in CSE style:  one has numbers for each citation in the text, 

like this (1) or sometimes this [2], and the second has names and dates, like this 

(Fitton, 2009).  Think of these as links to a series of references at the end of the 

work.   

 For your work in this class, you may choose one or the other.  A web search 

for CSE examples will show you both.  When you are writing for a class, then you 

will need to know which of these forms your instructor prefers.  Personally, I 

prefer one on one day and the other on the next. 
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References 

 

Diana Hacker has plenty of tools for writers, including very helpful models of 

papers done according to the various styles.  Here‘s an example of CSE style: 

 

 http://www.dianahacker.com/pdfs/Hacker-Mart-CSE.pdf 

 

(We used to have to buy this stuff!) 

 

Here are two college-library references specifically about the CSE style: 

 

 Ohio State library:   

http://library.osu.edu/sites/guides/csegd.php 

 

 University of North Carolina library:  

http://www.lib.unc.edu/instruct/citations/cse/ 

 

The UNC library also has a very slick Citation Builder that takes your 

information and translates it into an appropriately formatted citation for 

whatever stylesheet you are using:   

 

 http://www.lib.unc.edu/house/citationbuilder/ 

 

At Colorado State, the website for writing has several articles on style generally 

that I found valuable: 

 

 writing.colostate.edu/ 

 

 Example Objective Annotated Bibliography Entry 

 

 Example Critical Annotated Bibliography Entry 

 

 Writing Guide: Standard Summaries 

 

Also, for each style, every college library has thick, very detailed volumes giving 

the how-to for every one of the thousands of details that might come up as you 

do your work.  Ask the reference librarian where they are. 

 

  

http://library.osu.edu/sites/guides/csegd.php
http://www.lib.unc.edu/instruct/citations/cse/
http://www.lib.unc.edu/house/citationbuilder/
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Creating slides for a talk 

More about this illustration at http://www.edwardtufte.com/tufte/powerpoint. 

Edward Tufte is the king of graphic designers. 

Objectives 

 consider guidelines for slide shows 

 make a simple slide show for a presentation 

 PowerPoint is Microsoft‘s program for making presentations, which seems to 

be the new name for what used to be called slide shows.  The best way to learn 

to make a PowerPoint show is just to jump in and do it.  It‘s kind of like a 

simple yet arty word-processing program that you can use to bore people to 

death.  Please, don‘t do that!   

  

http://www.edwardtufte.com/tufte/powerpoint
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Instead, please consider these ideas: 

 emotional impact 

Use the best, hardest-hitting images you can find.  Fill the slide with 

them. 

The image is more important than the words.  Images engage your 

audience; words put them to sleep.  People will be looking at your 

images long after they‘ve stopped listening. 

 

 talking points 

Your show is not all of your words:  it‘s just the most essential ones.  

That means a very few. 

 

 beginning, middle, end 

Have them.   

What you want here is a story that tells your audience the most 

interesting part of what you know.  You‘re the expert!  The audience 

doesn‘t want to become expert:  it wants a reason to care. 

You already have something to which you have an emotional attachment that 

will make a great PowerPoint presentation:  the web page you made for class.  So 

make a presentation from it, remembering that these screens are background 

for a talk that you might someday give, not the substance of it. 

 You can get a lot of laughs and insight searching for good PowerPoint and 

bad PowerPoint.  Here are some links I‘ve chosen to help you along: 

 Twelve commandments for PowerPoint  link 

 examples of what to do and not to do link 

 a short course from FGCU link 

 Microsoft‘s basic training link 

 great work from a former student, KP link 

 some good presentations link 

 some bad ones link 

You can find all kinds of resources on Safari, too. 

 What I like so much about student KP‘s work (cited above) is that, with 

powerful pictures and only the slightest sketches of words, it compels us to 

develop an emotion for her subject and does not distract us with superfluous 

words.  KP gives us inspiration and something to remember. 

 Is PowerPoint the only game in town?  No, there are other presentation-

making programs, and one of them is built into your college Gmail e-mail 

system.  See the Documents link at the upper left of the Gmail page. 

 

http://search.ebscohost.com.ezproxy.vccs.edu:2048/login.aspx?direct=true&db=ehh&AN=13189222&site=ehost-live
http://oregonstate.edu/instruction/ed596/ppoint/sld1.htm
http://www.fgcu.edu/support/office2007/ppt/index.asp
http://office.microsoft.com/en-us/powerpoint/HA101942821033.aspx
http://www.nvcc.edu/home/vfitton/000storage/110-0708-spring/parkPowerPoint.zip
http://www.slideshare.net/most-favorited/all-time?media=presentations
http://www.cio.com/special/slideshows/2009/02/bad_powerpoint/index#slideshow
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5. Spreadsheets 

Objectives 

 learn to put text, numbers, and formulas in a computer spreadsheet 

 work with Excel‘s built-in functions 

 import data from the web and other sources into Excel 

 create plots and trendlines for numeric data 

 

What‘s a spreadsheet?  It‘s information arranged in rows and columns.  So?  Put 

that same information into a computer-based spreadsheet, and it can — 

 make your information look great 

 do your calculations quickly and correctly 

 make good-looking (and correct!) charts of your information 

 allow you to play what-if  with your numbers 

All of these factors made spreadsheets a sensation when the first one for small 

computers was introduced.  That was VisiCalc, in about 1979, and it pretty 

much became the first reason to have a small computer, namely, the Apple II.  

VisiCalc was followed by Lotus 1-2-3 for the PC in 1983 and later by Microsoft 

Excel.  [1] 

 Here‘s a little information arranged in a table for a first example: 

 

Students at NOVA 
spring semester 2008 
 count percentage 

male 18,372  
female 21,821  
total   

 

The boxes, or cells, that I left blank are items that we will have the spreadesheet 

calculate for us.  These data come from the college‘s Office of Institutional 

Research [2], which has people collecting, analyzing, and publishing all kinds of 

information year-round.   

 You should also know that many analysts will say that the facts shown in 

this table are only data and don‘t become information until we synthesize the 

data, put it in some context, interpret it.  The more you work with data — the 

word means simply given facts, and I‘ll use it in both singular and plural, 

though the singular is actually the Latin word datum — the more you work with 

data, as I was saying, the more you may come to agree that it‘s not information 

until you have processed it into something that wasn‘t there when it was given 

to you. 
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Parts of a spreadsheet 

 Excel is the name of Microsoft‘s spreadsheet program.  Here is the blank 

spreadsheet that you see when you start Excel: 

 

 
  

 

Each little rectangle is called a cell, and each cell has its own reference, for 

example, A1 (the cell highlighted here), N4, B52, and so on.  Note that the 

columns are labeled with letters, and the rows, with numbers.  Note that the 

reference A1 is in a box just above the spreadsheet itself, at the top left.  Here‘s 

a close-up of that corner: 

 

 
 

See the cell reference A1 and the highlights on column A and row 1.  Click on 

another cell, and see the cell selection, denoted by the border around the cell, 

and the row and columns references change.   
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Do click-and-drag with the mouse to select a bunch of cells at once  Observe 

that while you are holding the mouse button, the cell reference textbox tells you 

how big it is in rows and columns, 10R x 4C in this case. 

 You should left-click and right-click on everything on the screen just to get 

an idea of how the menus are arranged and so forth. 

 Notice also the tabs at the bottom of the screen.  Those take you from one 

page (or worksheet, as Microsoft calls it) of your workbook to another. 
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Entering data 

 As with any important piece of work, you should think about what you‘re 

going to do before you do it.  You need at least a rough idea in advance of what 

information is going to go where in how many rows and columns.  Think about 

what results you can compute and what data you‘ll need to have in order to 

compute those results. 

 Each cell of a spreadsheet holds exactly one of three kinds of information: 

 numbers 

 text or labels 

 formulas 

Looking again at our most simple example, we can describe each cell as a given 

number — data, that is — or a data label or something we can fill in with 

number-crunching. 

 

Students at NOVA 
spring semester 2008 
 count percentage 
male 18,372  
female 21,821  
total   

 

I will put formulas in the blank cells, because the computer can calculate these 

results more reliably than I can. 

 Here my data are the numbers 18,372 and 21,821.  I can just click in any 

cell and put those values in, without commas, just as you would in a calculator.  

Excel treats them as constants. 

 Labels are constants, too, though of a different kind.  In math, the number 3 

in the expression 3 + x is a constant.  In computing, words and strings of words 

or characters are constants, too, but they‘re stored in a very different way. 

 The third thing, a formula, will look something like this: 

 

  =A1+B1 

 

That will tell Excel to fill the cell in which this formula resides with the sum of 

what‘s in cells A1 and B1.  One of the great things about this is that if the 

contents of A1 and B1 change, then the contents of the cell with the formula 

will be automatically updated.  And if cells are moved around, then formulas 

that refer to the cells are updated automatically, too. 
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Most of what you want to do to improve the looks of your spreadsheet, by 

changing fonts and so forth, you can find right on the first screen.  You can find 

a lot of noisy bad choices there, too, but it‘s a free country. 

 I‘d like to mention a few things I use all the time that you might not know 

about.   You can see me do them on the video for this unit, and you can look 

them up in one of the references mentioned at the end of this unit. 

 Merge & Center to make nice headers 

 Unmerge when you change your mind 

 select a whole row or column by clicking the top of the column or at 

left of the row 

 Delete a whole row or column (as opposed to its contents only) 

 Insert a row or column above or to the left of a highlighted row or 

column 

 AutoFill for ―obvious‖ sequences like Monday, Tuesday, …, or 1, 2, 3, 

… 

 make a line break in a cell with Alt-Enter 

 change column width and row height 

 

Arrows point to some of these items in the picture below; the references will 

give you details better than I can write them here. 

 

 
 

 

OK, now I‘ve entered the skeleton of my table and used formatting keys: 
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To make a second line of text in the (merged and centered) cell that says 

Students at NOVA, I put in a line break with Alt-Enter.  I also changed some 

column widths by putting my cursor at the right edge of the column header, 

then clicking and dragging.  

 You can see that the total belongs in cell D8, and that it will be the sum of 

cells D6 and D7.  Thus I enter in D8: 

 

   =D6+D7 

 

(I don‘t have to use caps.)  As soon as I hit the Enter key, presto!  the sum 

appears.  Try changing the contents of D6 and D7 to see cell D8 updated.  Select 

the whole table and move it around, too.  The formula will be changed along 

with the locations. 

 A moment‘s thought and a bit of algebra yield formulas for the cells 

intended for percentage.  Male students as a fraction of the whole are given by:  

=D6/D8 (that goes in cell E6).  Figure out the next two cells, and format all three 

as percentages.  Result: 

 

Students at NOVA 

spring semester 2008 

 

count percentage 

male 18372 46% 

female 21821 54% 

total 40193 100% 

 

 

Here‘s the underlying formula view: 

 

Students at NOVA 

spring semester 2008 

  count percentage 

male 18372 =D6/D8 

female 21821 =D7/D8 

total =D6+D7 =D8/D8 

 

 

You can see all the formulas at once with Ctrl-twiddle.  (Twiddle is the 

mathematical name for what other people call a tilde, as in the word mañana.  

On my keyboard, the twiddle is above the Tab key, next to the 1 key.) 
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Graphing the data 

 Let‘s make one simple pie chart out of the data in this spreadsheet.  The 

methods we use will indicate how to make more complicated charts with other 

data. 

 The items in gray boxes here are the ones I actually want in my chart, 

namely, the percentages and the labels male and female: 

 

Students at NOVA 

spring semester 2008 

 

count percentage 

male 18372 46% 

female 21821 54% 

total 40193 100% 

 

To select items in different columns, select the first bunch, then click and drag 

while holding the Ctrl button to add to the selection.  This takes some practice. 

 Now use the Insert tab and choose a pie chart from the top of the screen.  

Here‘s my result so far: 

 

 
 

 

This chart needs more information:  I can see the relative size of male and 

female, but I‘d like to know the percentages, too, and every chart needs a title.  

Double-click on the chart to get menus full of choices, or right-click on some 

part of it for a context menu.   

 Unfortunately, the locations of the controls for fussy changes in your 

spreadsheet‘s appearance move around in different versions of the program.  

With the chart selected in Excel 2007 or later, you get Layout and Design tabs at 

the top of the screen for a lot of things that used to be controlled by the Chart 

Wizard. 
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Here‘s a preliminary improvement to my simple chart: 

 

 
 

The number of possible choices is, in a word, amazing, and you‘ll want to check 

references online and in the library for snazzy things you can do to your charts 

and spreadsheets. 

 The video shows: 

 pie charts 

 column charts 

 histograms 

 scatterplots 

but these are by no means the only kinds of charts you can make.  In Safari, you 

can find books about charts alone, and there are many charting add-ons on the 

market. 

 

 

  

male

46%female

54%

Students at NOVA
spring semester 2008
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Built-in functions 

 Recall that a cell in an Excel spreadsheet contains either nothing or exactly 

one of these three items:  a text expression, a numeric constant, or a formula.  

The formulas we‘ve seen so far were simple arithmetic combinations of cell 

references or of constants and cell references:  for example,  =D7/D8 or =A1*5.  

Excel also has a great many built-in functions that take cell references as their 

operands. 

 Here are a few examples of cell references of different kinds: 

 =sum(A1:A5) 

 =sum(A1:C4) 

 =sum(A1,B1,D2) 

 =sum(A1,2000) 

 =sum(A1:C4,2000,B10:C12) 

Each of the sum operations calculates the sum of values in what Excel calls a 

range of cells.  A range is typically a rectangular set of contiguous cells:  in the 

case of A1:A5, the first five cells in column A; for A1:C4, a block four cells tall 

and three cells wide; and the remaining operations show mixed operands 

separated by commas. 

 Excel‘s help screens are especially good on its built-in functions, giving 

examples of their use and their options.  Functions exist for most mathematical 

operations you can think of and for a wide variety of text operations, such as 

extracting the day from a date.  Google will help you find more examples of 

anything that isn‘t clear, and if need be, you can write your own functions to 

add to the ones built in.   
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Importing data 

 You can find a lot of data in collections online, and you‘ll have more fun 

with it if you can swirl it around in Excel. 

 Here‘s are the steps I usually take: 

 

 Copy tabular data from browser to clipboard. 

 

 Paste the result to Textpad, and save it as a text file. 

 You‘d think you‘d be able to paste directly into Excel, but no, 

ordinarily not. 

 

 Open the text file in Excel. 

 To do this, on Excel‘s Open screen, you‘ll need to tell it to open a 

text file.  While it doesn‘t paste well, Excel nevertheless can open 

practically anything, and it can make sense of any orderly file, such 

as a table you copied from a web page. 

 

 Follow the steps at Excel suggests, allowing it to interpret the text 

file. 

  

 Scroll through the whole file, checking for errors.  

 Typical error:  spaces in table contents create extra cells, throwing 

off the column alignment. 

 

 Save the file As an Excel workbook. 

 If you just plain save the file, Excel saves it as a text file, or 

whatever it was to begin with — even though you‘re looking at a 

spreadsheet!  You must Save As a spreadsheet to keep your work. 

These steps are all demonstrated on the video.   Using them is a part of your 

assignment for this unit, and you should practice these steps in case they 

appear on the quiz. 
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Plots and trendlines 

 One very often has pairs of data points.  Sometimes the context is input–

output, sometimes before–after, or maybe you have several observations for 

every item in a set and you choose just two of them.  Our next task is to 

examine the relationship between pairs of data, first by plotting them and then 

by finding an equation that describes the pattern we see in the pairs, if we do 

see a pattern.   

 Check this out: 

 

  

 
 

 

 

Familiar, no?  In math, it‘s an x–y graph (or x–f(x), or t–f(t), etc.), and we often 

talk about a relation between pairs of values as a function, y = f(x). 

 

 

y = f(x) means: 

if you start with x  then rule f  yields y 

x goes in  y comes out 

x  is the independent variable  
y is dependent:  
its value depends on x’s value 

 

  

x 

independent 

y 

dependent 
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A line or curve on a graph has infinitely many x–y pairs, as you know, for a line, 

even a line segment, contains infinitely many points.  In the real world, by 

contrast, which is statistical and argumentative rather than mathematical and 

perfect, we generally have a finite number of points in hand because that‘s all 

the observations we had the time and money to collect.  Our goal is to make a 

lovely mathematical model of the messy real world using the data we have.  

How we do this is, we plot the points and then find a line or curve that 

describes them as well as possible, like this:  

 

 

 

 
 

 

 

 

That line doesn‘t include all (or necessarily any) of the points on the graph, but 

our arithmetic process, hidden under the hood of Excel and other programs, 

creates a line that is guaranteed to come closer to the points, taken as a group, 

than any other line in the universe.    

 So if we accept, at least hypothetically, that the underlying behavior of the 

system is as x gets larger, y gets smaller, and indeed, we have the equation for 

the line, then we can use that equation to interpolate (calculated guesstimate) 

new y values for x values that didn‘t happen to be in our original data collection. 

  

  

x 

independent 

y 

dependent 
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In statistics, the variables and their axes are often called explanatory and 

response rather than independent and dependent. 

 

  But! but!! but!!!  Beware:     although these labels are conventional and suggest 

an independent variable explaining, giving rise to, producing the values of the 

response variable in a given system — and even if this suggestion makes perfect 

sense to practically everybody — finding a relationship between two sets of 

values proves nothing.  In other words,  

 

 

 

 

 

And don‘t you forget it!  Nice little relationship you got there; doesn‘t prove a 

thing.  Better you should hear this from me than from other people.  Showing a 

causal relationship using statistics requires careful planning and a lot more 

work than this. 

 

 

 

 

 

 

 

 

 

Cause and effect?  Not!  Bite your tongue! 

 

  

Correlation is not causation. 

explanatory 

response 

cause? 

effect? 
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OK, warnings absorbed now, let‘s turn to and work with some actual data: 

 

 

model horsepower milesPerGallon 
weight 

(pounds) 

BuickElectraWagon 140 22.9 4500 

ChryslerLebaronConv 100 28 3500 

ChryslerNewYorker 150 23.6 4000 

DodgeDaytona 100 31.5 3000 

DodgeShadow 93 31.5 3000 

FordEscort 84 36.1 2750 

FordEscortWagon 84 36.1 2750 

FordMustang 96 28 3500 

FordTempo 98 31.4 3000 

FordThunderbird 120 25.6 4000 

GM/GeoMetro 55 56 2000 

GM/GeoSprint 55 45.4 2000 

LincolnContinental 140 23.9 4000 

OldsCutlassSup 180 30.4 3500 

Oldsmobile98 165 23.6 4000 

PontiacBonneville 165 23.6 4000 

PontiacLeMans 74 40.7 2500 

PontiacSunbirdConv 95 32.2 3000 
 

extracted from 

http://lib.stat.cmu.edu/DASL/Datafiles/Cars.html 

 

Choose any two variables that you think might be related:  How about 

horsepower and milesPerGallon? 

 Those are in fact the values I used in the charts at the beginning of this 

section.  Finding a best-fit line, also called a regression line or, in Excel, trendline 

is very easy to do with Excel.  The math behind it is simple, too, but there are a 

great many of those simple operations, so this is a perfect task for a computer 

or calculator.  Calculator directions are included in this chapter and can be 

found on my website.  In Excel, as shown on the video, it‘s a matter of choosing 

in the Charts / Layout tools to add a trendline. 

 Here‘s my improved chart: 
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This gives a general idea:  more horsepower, fewer miles per gallon:  makes 

sense.  And the equation shown gives a model for the relationship between 

horsepower and miles per gallon.  We can use this model to predict that a car 

with 110 horsepower would get about 32 miles per gallon: 

 

 

Round this result to 31.8, the same level of precision as in the given data. 

 

 Don‘t let the word model scare you.  (It did me.)  A model airplane gives the 

general idea without showing all the details, right?  A mathematical model does 

the same thing:  general idea, many details unaccounted for. 

 A best-fit curve isn‘t necessarily a straight line.  Someone who knows a lot 

about mileage (maybe you!) might say, Notice in this data set, which starts high 

and ends low, a kind of flattening out, conforming with my expert judgment.  

(After all, the linear model would pretty soon reach a mileage of zero.)  Here‘s 

another mathematical model from the same data, based on a power function 

rather than a linear function: 

 

y = -0.1826x + 51.923
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Best-fit equation:
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Now, the predicted mileage for a car with 110 horsepower is closer to 30 miles 

per gallon: 

 

 

 

 

Is this a better estimate?  That‘s where expertise and judgment come in.   

 There is a statistical gizmo called R-squared, a percentage that many people 

use or abuse to say, for example, Your model is 50% explained, mine is 80% 

explained, mine’s better than yours!  There are so many factors determining 

outcomes in the real world that R-squared should be used only with great 

caution.  That rules it out for us.  (Still easy to find if you want it.  Exercise for 

student.) 

 

 

  

y = 573.67x-0.629
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How to do all of this on a calculator 

 Here are the same steps shown on a TI-83 or TI-84 calculator.  You can find 

a hard copy of this at www.nvcc.edu/home/vfitton in the Math section. 

 

Overview of steps 

 Clear calculator memory 
 Enter (x,y) pairs into lists 
 See a scatter plot of (x,y) values 
 Calculate best-fit equation for (x,y) pairs 
 Add graph of equation to scatter plot 

 

1. Clear calculator memory 

 

1a.  Go to  screen and clear all equations: 

 

   
 

1b.  Do   for , then: 

 

    and then  

 

2. Enter (x,y) pairs into lists 

 

2a.  Do  to get to the List editor: 

 

    and then  

 

2b.  Enter the following pairs in lists L1 and L2: 
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3. See a scatter plot of (x,y) values 

 

3a.  Do   to get  : 

 

      then , 

 

  then  again to turn Plot1 on: 

 

    
 

  Notice the cursor on the word On.   

  See cursor on ScatterPlot  and note that default  

  lists are L1 and L2. 

 

3b.  Do   for ZoomStat, then  : 

 

         
 

3c.  The  key works; try it! 

 

   
 

3d.  If you don‘t like the automagic window, 

  change it in the usual way with , 

  for example: 

 

     then     
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4. Calculate best-fit equation for (x,y) pairs 

 

4a.  Do    for Linear Regression. 

 

         
 

4b.  The default entries are lists L1 and L2, 

  so it‘s OK to press  now: 

 

   
 

  Presto, there‘s the one and only best-fit equation  

  for these (x,y) points. 

 

5. Add graph of equation to scatter plot 

 

5a.  Do    for Linear Regression again, 

  and this time, add    to add Y1 

  to the Linear Regression command: 
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5b.  Now  (getting same equation), then   

  to see the equation where equations usually go,  

  then  : 

 

         
 

  and the equation has been added to both the  

  screen and the graph.  Hooray!   

 

5c.  And how do you like it?  Maybe a parabola would 

  be a better fit?  Use the Quadratic Regression  

  command to consider the question: 

 

   
 

  Here‘s where you have to use your judgment.   

  Which makes more sense, the upward trend of the  

  linear regression, or the closer fit of the quadratic?   

  Depends on the situation! 
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Conditional formatting 

 One last thing.  This may not be especially important, but it is fun, and from 

time to time it‘s very useful.  In the video, you can see a simple demonstration. 

 I‘ve used coloring rules to make heavy, high-horsepower, low-mileage cars 

more red and their opposites more green.  The value of the coloring, in my 

mind, is that it makes disparities jump out. 

 

model horsepower milesPerGallon weight 

BuickElectraWagon 140 22.9 4500 

ChryslerLebaronConv 100 28 3500 

ChryslerNewYorker 150 23.6 4000 

DodgeDaytona 100 31.5 3000 

DodgeShadow 93 31.5 3000 

FordEscort 84 36.1 2750 

FordEscortWagon 84 36.1 2750 

FordMustang 96 28 3500 

FordTempo 98 31.4 3000 

FordThunderbird 120 25.6 4000 

GM/GeoMetro 55 56 2000 

GM/GeoSprint 55 45.4 2000 

LincolnContinental 140 23.9 4000 

OldsCutlassSup 180 30.4 3500 

Oldsmobile98 165 23.6 4000 

PontiacBonneville 165 23.6 4000 

PontiacLeMans 74 40.7 2500 

PontiacSunbirdConv 95 32.2 3000 

 

 

For example, the Oldsmobile Cutlass Supreme was middle-of-the-road with 

regard to weight and mileage, yet had the most horsepower in the whole 

sample!  That must be what was supreme about it.  They don‘t make ‗em like 

that any more. 
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References 

 

Books on Safari 

 Excel is both broad and deep, and many terrific books about it can be found 

on the Safari web site through NOVA‘s library.  I name a few that I find 

appealing, and you should put Excel 2007 in Safari‘s search box to find more.   

 Once you find a book that especially appeals to you, you can use the radio 

button for Current Book Only to search for any operation in that book alone. 

  

Turning the pages of this book just to see the item headers will give you a taste 

of the things it‘s possible to do in Excel.   

 Excel 2007 Pocket Guide, 2nd Edition  

 by Curtis Frye 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780596514525 

 

This book seems to me to have just the right depth for our purposes: 

 Office 2007 For Dummies 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780470009239 

 

This author has several books and an extensive web site on Excel: 

 Excel 2007 Charts 

 by John Walkenbach 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780470044001 

 

Keyword hacks always turns up fun on Safari: 

 Excel Hacks, second edition 

 by David Hawley and Raina Hawley 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/ 9780596528348 

 

Recipes for serious data analysis: 

 Excel Scientific and Engineering Cookbook 

 by David M. Bourg 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/0596008791 

 

You can augment Excel with Visual Basic programs to make it do almost 

anything: 

 Excel 2007 VBA Programmer‘s Reference 

 by J Green, S Bullen, R Bovey, and M Alexander 
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780470046432 

 

 

 

 

  

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780596514525
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/9780470009239
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Online tutorials 

 There are many excellent tutorials online, made just for people at 

universities who need to get their work done quickly: 

 

a great overview of everything from the University of Wisconsin—Eau Claire: 
 http://www.uwec.edu/Help/excel07.htm 

 

from Eastern Illinois University, specifically about graphing: 
 http://www.eiu.edu/~bio_data/bio_courses/bio1100/resources/ 

 

from Florida Gulf Coast University: 
 http://www.fgcu.edu/support/office2007/Excel/index.asp 

 

some of everything, including Excel, from Brown University: 
https://wiki.brown.edu/confluence/display/CISDOC/Computer+Training+Tutorials 

 

and some history of spreadsheets: 
 http://dssresources.com/history/sshistory.html 

 

 

 

After our introduction to spreadsheets, here‘s a great datafile to work on: 

 

 http://www.ils.unc.edu/courses/2008_fall/inls461_001/assignments/six

/assignment-datafile.xls 

http://www.uwec.edu/Help/excel07.htm
http://www.eiu.edu/~bio_data/bio_courses/bio1100/resources/
http://www.fgcu.edu/support/office2007/Excel/index.asp
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6.  Database 
 

Objectives 

 one 

 two 

 three 

The end. 
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7.  Programming:  console applications 

Objectives 

 Write simple computer programs 

 Learn fundamental ideas common to all computer programs  

 Create algorithms, write flowcharts to describe them, write programs 

to implement them 

 Use computer arithmetic and logic 

 

A great thing about programming is that a program is a perfect reflection of an 

idea. 

 That‘s one of the challenges of programming, too.   

 My programs are exactly as good — or as, um, incomplete — as my thinking. 

 

 

 

 
 

 

Hello, world — a simple, sweet message produced by a computer as though it 

had consciousness.  But no, the computer is still a box of rocks.  It‘s 

programmers who tell the computer to say Hello, world and everything else that 

a computer ever says or does. 

 Sitting at a keyboard and programming a computer to say Hello, world is, 

seriously, the first thing that almost every programmer does when learning to 

use a new system for programming, either a new language or a new set of tools.  

It‘s a ritual reinforcing the idea that if we can get the computer to say Hello, 

why, we can get it to do anything.   

 You may wonder, do I personally believe that?  Yes, I do.   

 Check out ―Hello, world‖ in a search engine.   
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Fundamentals 

There are variations, of course, but in most programming systems, one designs a 

method for carrying out a task (saying hello, word-processing, guiding a rocket, 

chatting online with other people, …) using these ideas: 

 

 sequence 

doing things step-by-step, in a purposeful order 

 

 variables 

remembering what‘s useful 

 

 repetition 

finding patterns to facilitate doing things over and over 

 

 decision-making 

deciding what‘s next based on what happened before 

 

 subprograms 

breaking programs into blocks so they can be more easily 

understood  

and reused 

 

We‘ll do each of these things in turn. 

 

For our work, I recommend an implementation of a very old language called 

BASIC.  It was created for teaching (the acronym is for Beginner’s All-purpose 

Symbolic Instruction Code) and it‘s useful for much more. 

 Download instructions for several BASICs are on an extra page on the 

Readings site.  They have minor differences between them.  I won‘t try to cover 

every difference; I‘m confident that you will be able to work through those 

problems easily. 

 

The Readings site also includes a PowerPoint deck and some programming 

challenges in PDF form.  Please try these now! 
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8.  Programming:  graphics applications 

Objectives 

 Understand the use of xy coordinates in programming 

 Write programs with both graphics and text windows 

 Understand turtle graphics 

 Have big fun 

 

 The fundamentals of computer programming are substantially the same 

across a number of programming environments.  The details of these 

environments vary enormously in their ease of use and appropriateness for a 

given task.  Doing serious graphics in old BASIC is a pain in the neck, if you ask 

me, which is too bad, because BASIC has so many other good qualities and 

writing programs that do graphics is so much fun. 

 This makes me all the happier that I have lived long enough to experience 

the great things I‘m about to describe for you. 

 

The language Processing is based on work begun at MIT about ten years ago.  

The goal of its designers was to make a language that was easy to learn and use 

and still powerful enough for serious and beautiful work. 

 Processing has Java under its hood.  So does that little old rover that runs 

around picking up rocks on the surface of Mars.  Java is the real thing! 

 And Java was designed for flexibility and security.  (Some languages were 

designed; others just grew.  They don‘t smell the same.)  It runs on all kinds of 

machines, from Mars cars to telephones to laptops to you-name-it, and it runs 

across the Internet. 

 Processing does all the cool pictures without many of the complexities of 

straight-ahead Java:  those are available, if you want them, but I see no reason to 

look now.  It comes in Windows and Macintosh and Linux versions.  And almost 

best of all, it writes complete ready-to-upload web pages from your programs 

with no pain for you at all. 

 It takes a lot of hard work to make something so simple. 
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Authors Casey Reas and Ben Fry, working with publisher O‘Reilly, now bring us 

a great book called Getting Started with Processing.  

 

 The book‘s web page is here:  

http://oreilly.com/catalog/0636920000570 

 

 Scroll down to see the ―sampler‖ PDF on that page, print it if you 

like.  It‘s Chapter 2, and it tells you how to download and install 

Processing (it‘s a piece of cake) and write your first program. 

 

 Read and study the code in that chapter:  you‘ll be thinking of new 

programs to write right away! 

 

 The whole book is available to you to read for free on the college 

library‘s web site: 

http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/progr

amming/processing/9781449379827 

 

 Other books on Processing are available, too, at Safari.  Do a search 

in Safari using the keywords processing fry reas.  Since Fry and Reas 

are the primary authors of the language, using their names in the 

search is a big help. 

  

 Naturally, there‘s a lot to read at processing.org.  You will also enjoy 

the examples posted at openprocessing.org, a showroom for 

Processing sketches where you can post your own work.  Most of the 

books mentioned on both of these sites are available on Safari. 

  

  

http://oreilly.com/catalog/0636920000570
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/programming/processing/9781449379827
http://proquest.safaribooksonline.com.ezproxy.vccs.edu:2048/programming/processing/9781449379827
http://www.processing.org/
http://www.openprocessing.org/
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Notes to accompany reading in Getting Started with Processing 

 

Chapter 2 

Page 9 

The very first program in the book is this: 

 

  ellipse(50, 50, 80, 80); 

 

How short it is!  Think of it as the Hello, world of Processing.   

 What are the numbers about?  Find out by changing them.  Can you 

change them so that the program won‘t run any longer? 

 What happens if you don‘t put the semicolon at the end? 

 

Chapter 2 

Page 10 

Making lots of circles, making lots of inferences:  every bit of the code means 

something.  The question is, what? 

 

// Example 02-02 from "Getting Started with Processing"  

// by Reas & Fry. O'Reilly / Make 2010 

 

void setup() { 

  size(480, 120); 

  smooth(); 

} 

 

void draw() { 

  if (mousePressed) { 

    fill(0); 

  } else { 

    fill(255); 

  } 

  ellipse(mouseX, mouseY, 80, 80); 

} 

 

 Change the values in the statement line size(480, 120); to some 

other values.  What happens? 

 What if you don‘t use the statement smooth( ); ? 

 In the statements fill(0); and fill(255); what do the numbers 

mean?  Why 0?  Why 255?  (Do you remember using FF as a number?)   

 Can you change the colors of the circles?  (I certainly hope so, don‘t 

you?)  

Use the Processing reference to look up fill. 

 Where do mouseX and mouseY come from?  See the reference. 
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 Is there an alternative to mousePressed?  Look for expressions simliar 

to mousePressed. 

 

 What can you make besides circles with this model?  Lines, triangles, 

rectangles? 
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In fact, at this point, using and rearranging only the expressions and statements 

you‘ve seen in the first two programs, variations on them that you find in the 

Reference, and your imagination, you can make quite a few different programs. 

 

Fall-through versus event-controlled programming 

 At this point in your Processing experience, you have seen two very 

different models in programming.  In the first, the flow of control, as it‘s called, 

falls straight from the top of a program to the bottom, statements are executed 

in the order in which they appear.  This is sometimes called a waterfall model.  

Most sections of code, short ones, anyway, are executed one statement after 

another, just like this  

 

 

 

This program simply draws one ellipse after another, 

and it‘s hardly more complicated than the first 

program of Chapter 2. 

 

 

// waterfall demo 

// N V Fitton, vfitton@nvcc.edu, fall 2010 

 

size(400, 400); 

background(0); 

smooth( ); 

 

fill(128, 0, 0); 

ellipse(100, 100, 75, 75); 

 

fill(160, 0, 0); 

ellipse(300, 100, 100, 100); 

 

fill(192, 0, 0); 

ellipse(100, 300, 125, 125); 

 

fill(255, 0, 0); 

ellipse(300, 300, 150, 150); 
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 The second program of Chapter 2, though, is much more interesting.  Here‘s 

its structure in a flowchart: 

 

 

 

 

 

 

 

 

// Example 02-02  

// "Getting Started with 

Processing"  

// by Reas & Fry. O'Reilly  

// Make 2010 

 

void setup() { 

  size(480, 120); 

  smooth(); 

} 

 

void draw() { 

  if (mousePressed) { 

    fill(0); 

  } else { 

    fill(255); 

  } 

  ellipse(mouseX, mouseY, 80, 

80); 

} 

 

 

 

 

Did you wonder, while you were running the program, how to stop it?  If not, 

then please run it again. 

 How this program works is, the routine setup( ) is run once, and then the 

routine draw( ) is run over and over, forever, or until some outside force comes 

along to stop it.  When you hit the X in the corner of the program‘s window, you 

send a stop event from the operating system (which provides windows with Xes 

in the corner) to the program.  And that‘s when it stops drawing circles every 

time you move the mouse.   

 (When I say routine, I mean a block of code that handles one well-defined 

task.  In Processing and some other languages, a block is delineated with curly 

braces.  Al the statements in a block are executed as though they were one 

statement — or one set of fall-through statements, in sequence.) 

 Event-driven programs are typical in GUI-land, that is, in programs with a 

modern graphical interface.  Their pieces are fall-through, but as a whole, the 

program sits in a loop, waiting and waiting for events such as mouse clicks, 
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keyboard entries, notifications from the operating system (―here‘s your file,‖ 

―finished printing,‖ ―oops,‖ etc.).  We don‘t think about it spinning its wheels, 

waiting for us to interact with it, but it does.   

 An operating system itself is an event-driven program:  when you turn on 

your machine, it goes through some one-time setup, just as this simple program 

does, then waits for an event to come along — for you to choose a program with 

a mouse, for example, or even for you to move the mouse so that it can show 

you on the screen an analog of your movement.  Then it sits again.  This is true 

for non-GUI operating systems as well, for machines that may have an OS but 

are not exactly computers, such as a cell phone, and even for systems that have 

no operating system at all, such as a machine controller (perhaps in your car).  

Unless they lose power, they loop forever, polling their component devices, 

asking over and over, Did anything happen yet? 

 

 
 

 

 

 

// event0.pde 

// event-driven demo 

// N V Fitton, vfitton@nvcc.edu 

 

void setup( ) { 

  size(400, 400); 

  background(0); 

  smooth( ); 

   

  // just one frame per second 

  frameRate(1); 

} 

 

void draw( ) { 

   

  // frameCount is a built-in variable 

  // updated by system each time draw( ) 

  // is exeecuted 

 

  // we use modular division to tell  

  // whether frameCount is odd or even 

   

  if ((frameCount % 2) == 1) { 

    fill(255, 0, 0); 

  } 

  else { 

    fill(255, 255, 255); 

  } 

  ellipse(200, 200, 350, 350); 

     

  // echo current frameCount to console 

  println("frameCount = " + frameCount); 

} 
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Program event0 introduces several new ideas that you can use in your programs: 

 The system‘s default behavior is to execute the routine draw( ) at a 

rate of 60 times per second.  Each pass through draw( ) thus 

creates a frame, as in a movie or cartoon.  In setup( ), we slow the 

rate to 1 frame per second so that we can watch what we‘re doing at 

a humane rate.  

 Each pass through draw( ) automatically updates a built-in variable 

called frameCount.  So that we can watch it grow, we echo the current 

value of frameCount to the Processing console, which is part of the 

editing window.  You may have seen error messages in the console.  

You can also use the console in your program to watch variable 

values.  This technique is especially good for writing the 

intermediate values of calculations that require several steps to 

carry out. 

 

 
 

 We find out whether frameCount is odd or even in order to choose 

red or white fill for the circles that the program draws.  Details 

follow, but you might not need them: 

 How we do that is by looking at the remainder when we divide the 

current frameCount by 2:  if the remainder is 1, then we know that 

frameCount is odd.  Otherwise, the result is zero and frameCount is 

even.  Since there are only two possibilities, we don‘t specify the 

other one in the if statement. 

 For example, 8 divided by 3 has a remainder of 2, so 8 % 3 

(pronounced ―8 mod 3‖) is 2.  Also, 25 divided by 7 has a remainder 
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of 4, so 25 % 7 is 4, whereas 30 divided by 6 has a remainder of 0, so 

30 % 6 is 0.   

 Remainders are more useful in programming than in most other 

everyday mathematical pursuits.  Modular division exploits the 

division algorithm, which says that for any integer n and divisor d, 

there are a unique quotient and remainder such that n = dq + r, 0 ≤ r 

< |d|.  (It‘s my job.) 
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This program does something simple and pleasing.  You might want to make 

some changes so that it suits you better. 

 
// event-driven demo 

// N V Fitton, vfitton@nvcc.edu, fall 2010 

 

void setup( ) { 

  size(400, 400); 

  background(0); 

  smooth( ); 

  noStroke( ); 

   

  // although 0-255 is default range  

  // for RGB values, that can be changed 

  colorMode(RGB, 100); 

     

  // ten frames per second 

  frameRate(10); 

} 

 

// I want to use and change my own values for 

// red, blue, green, and diameter 

// I have to give the system names to remember them by 

// and say that they are integers 

int myRed = 100; 

int myBlue = 100; 

int myGreen = 100; 

int diam = 0; 

 

void draw( ) { 

   

  fill(myRed, myGreen, myBlue); 

  ellipse(200, 200, diam, diam); 

   

  // take away the red and green  

  // until there's only blue left 

  // when red and green are all gone, start over 

 

  myRed = myRed - 1; 

  myGreen = myGreen - 1; 

 

  if (myRed == 0) { 

    myRed = 100; 

    myGreen = 100; 

         

    // new black background 

    background(0); 

  } 

   

  // increase diameter by 4 pixels 

  // if diameter >= 400, start over at 0 

  diam = (diam + 4) % 400; 

   

  // echo current frameCount to console 

  println("frameCount = " + frameCount  

    + ", red and green = " + myRed 

    + ", diameter = " + diam); 

} 
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Chapter 3 

Page 17 

Here you see a good many commands for shapes other than ellipses.  The first 

thing to get used to is that, like most graphics programming systems, 

Processing draws the screen with coordinates 0,0 at the top left and its 

maximum x and y values at the lower right.   

 

 

 

The  command 

 

  size(400, 300); 

 

produces a rectangular sketching window 400 pixels wide and 300 pixels tall.  

Each pixel has (x, y) coordinates, with the upper left and lower right coordinates 

as shown.  The x values increase as you move to the right, and the y values 

increase as you move down. 

 To draw something an ellipse in the middle of your screen, use the built-in 

variables width and height.  These are assigned whenever a new window is 

created: 

 

  ellipse(width/2, height/2, width*0.25, height*0.25); 

 

The variables width and height are used, with a bit of arithmetic, to locate the 

center of the ellipse at the center of the window and to make the ellipse‘s height 

and width 25% of the window‘s height and width.  That way, we can change the 

size of the window without breaking the send of the ellipse command. 
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This program looks like more work than it is: 

 

// linesToCenter 

// N V Fitton, vfitton@nvcc.edu, fall 2010 

 

void setup( ) { 

  size(500, 500); 

  background(0); 

  smooth( ); 

  strokeWeight(5); 

  stroke(255); 

} 

 

void draw( ) { 

  // yes, I do want this twice 

  background(0); 

   

  // upper left 

  line(0, 0, mouseX, mouseY); 

 

  // upper right 

  line(width, 0, mouseX, mouseY); 

 

  // lower left 

  line(0, height, mouseX, mouseY); 

 

  // lower right 

  line(width, height, mouseX, mouseY); 

} 

   

   

 


