Computer Science 110                                                                        College of Marin

Unit 5


INTRODUCTION TO MICROSOFT excel

what is excel?
Excel is the number-crunching part of the Office Suite of applications.  Just as Windows adheres to the desktop metaphor, Excel follows the spreadsheet metaphor.  A spreadsheet is a two dimensional table of rows and columns of numbers and labels, and Excel is basically a tool to create such tables. 
In the olden days, accountants wrote long columns of numbers on sheets of green ledger paper divided by lines to make entering and organizing information in neat rows and columns easy. Essentially, a computer spreadsheet is the electronic equivalent of green ledger paper. Instead of seeing rows and columns on a piece of paper, you see rows and columns on your computer screen.
Spreadsheet history

In 1979, two business students, Dan Bricklin and Bob Frankston, decided that performing calculations with paper, pencil, and adding machines in the computer age was a waste of time. Instead of griping about the tedious work like other graduate students, they decided to do something about it and wrote the world's first spreadsheet program for their Apple II computer.  They called this program VisiCalc (Visible Calculator). 
Their fundamental observation was that only a small proportion of the numbers in most spreadsheets are raw data, the rest of the numbers are actually derived calculations from the raw numbers.  With that in mind, the primary service provided by VisiCalc and its descendent Excel is to make it easy for you to enter only the base data, and to provide you with tools to specify the calculations to derive the values for the other cells.
In the early days Excel had a major competitor in the form of Lotus 1-2-3, and for a while Borland’s Quattro.  For most of the 80’s 1-2-3 was the leading spreadsheet on DOS.  To quote Wikipedia.com:  “Once hugely popular, it did much to contribute to the success of the IBM PC in the corporate environment.”  But the Lotus corporation got too closely in bed with IBM, so that when IBM split with Microsoft to pin its hopes on the OS/2 operating system
 Lotus was slow to embrace Windows and thus eventually lost a fatal amount of market share.  Lotus is now owned by IBM, and I should mention that they did eventually get with the Windows program, so that they now offer a competitor to the Microsoft Office Suite called Lotus SmartSuite (word processor, spreadsheet, graphics, and more!).  This program stays alive in large corporate environments married to IBM hardware.  For instance I’m pretty sure that Chevron in Point Richmond is still a Lotus shop, so you might very well run into it if you find yourself searching for a job over there!
Tour the Excel user interface

Official Excel documents do not use the term spreadsheet, rather they use the terms worksheet and workbook.  The actual file you save in from Excel is called a workbook (and has extension .xls), and each workbook contains one or more worksheets.  Casually though, people tend to use the terms spreadsheet and worksheet interchangeably and everybody knows what they mean. 
Here is a nice picture I inherited from a previous instructor that shows the Excel 97 interface.  It will do nicely for Excel 2000 also!
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Key parts of the Excel window:

· Title Bar (again) – the name of the active workbook (i.e. file)

· Formula Bar – contents of the currently selected (or active) cell (cell B15 in the picture)

· Name Box – address of the active cell

· Column Headings – A, B, C etc. 

· Row Headings – 1, 2, 3, etc.

A worksheet acts like a ledger page where you can type numbers and labels into columns and rows. For most practical purposes the ledger is limitless, but I think the limits are in fact 256 vertical columns and 16,384 horizontal rows. 
A cell is the intersection of a row and a column. When you enter data into a worksheet, you enter it cell by cell. Cells are identified by their column letter followed by their row number. For example, the cell at the intersection of column G and row 12 is called cell G12.

The things that go into cells fall broadly into these three categories:
· Numerical quantities, such as $50.54, 309, 0.094, or 5.875%.
· Labels, which are scraps of text that typically identify the rows and columns of numbers in a spreadsheet, such as "May," "Western Sales Region," and "Total."

· Formulas, by which you can calculate new results based on the numbers you have already entered. 

The last item – formulas – is what gives spreadsheets their sex appeal and distinguishes them from being “just another table”.  Among other things you can do “what if” scenarios incredibly easily!  Suppose you’re buying a house and want to compare the various loans offered to you by the various lenders.  You can change the interest percentage in a single cell and have the entire amortization table change instantly!  Or you can leave the interest constant and change another cell to amortize the amount over 15 years instead of 30 years.  I will demonstrate exactly this later in this section.
Any bookkeeping task that is simple to describe but computation-intensive to actually do is perfect for a spreadsheet.  I have one to keep track of my truck’s mileage.  I had another to keep track of my day-to-day cash expenditures (but I got lazy and stopped maintaining it).  At its simplest, you can think of Excel as a calculator on steroids with charting!
The Excel window
The Excel interface is quite similar to the Word interface, so 90% of what we learned about menus, toolbars, dialogs, window layout, keyboard shortcuts and so forth will carry directly over to Excel.  This is the upside of having all of your applications designed by one company and organized into a suite of tools.

· The menus are almost identical (Word has a Table menu, Excel has a Data menu)

· Both programs show the Standard and Formatting toolbars by default.
· The Standard toolbar has identical tools for file, print and clipboard management, but contains new tools for sorting, summation, and other frequently performed Excel operations.

· The Formatting toolbar has the familiar tools for font management, alignment, zoom, and color and border management, with the significant difference that in Word the paragraph formatting tools (alignment, borders, etc) worked on paragraphs, but in Excel they work on cells.  In terms of formatting, generally anything you can do to a paragraph in Word you can do to a cell in Excel.
There are also tools for common numerical formatting ($, %, decimal points) that are missing in Word
· The scrollbars and title bar are the same.  There is a status bar with not much on it.

· The actual data area and the tab at the bottom are quite different.

· As in Word, the good old Tools/Options… dialog is bewilderingly complex but also allows you a lot of control over what your window looks like.

· You can use standard Windows tricks to do things such as adjust the width of columns or the height of rows (demonstrate).

Managing worksheets
You can maintain any number of independent worksheets in a single workbook.  I will show you how to add, rename, move and remove worksheets using the tabs at the bottom of the Excel window.   You can even copy workskeetsas from one workbook (file) to another.
Tip: It’s recommended that you use short names for worksheets so you can see more information on the tab bar.  (cheesy tip in my opinion ()
Entering Information in a Cell

Click the cell where you want to type data, using the mouse to select it or navigating with the arrow keys (make sure NumLock is off!).  The currently active selection has a heavy black box around it.

I will show you a simple example, creating a Fibonnaci series.

Entering text
Just type.  Anything that starts with a letter (upper or lower case) is automatically considered text.  Note that the text appears in the formula bar as you type it.  Sometimes you may want a number to be treated as text to keep Excel from using it in calculations – simply start it with a single quote (‘1995).
· The text is committed to the cell when you 

· Press Enter

· Click the Enter button on the formula bar (the cell below becomes active)
· Or just simply click another cell with your mouse

· Press any arrow key to leave the current cell and go to the adjacent key in the direction of the arrow.

· Pressing Esc or the Cancel button on the formula bar clears everything you have entered for that cell.

Long labels – Long labels will display until they run into a cell containing data.  If the cell to the right of the current cell has data, then the display will truncate the text at the width of the cell, and you will have to adjust either the height or width of the cell or both to see the text.  You have at least three handy features for handling long labels:

· Wrap Text – turns on word wrap, you must adjust the cell height.

· Shrink to fit – at least it will all be there!

· Merge cells – create a “spanner” across multiple columns/rows.

Entering numbers
Again, just type!  You can enter $, %, commas, etc. in your numbers, but it’s easier to enter just the number and apply formatting 

Entering dates
Same philosophy – you can enter dates pretty simply, for example Excel knows that 3/3/3 means March 3, 2003 and then you can use the Format/Cells.../Number/Date to format that cell or group of cells as any kind of date format you like. 

Editing a cell’s contents
· As mentioned above, the contents of the active cell are displayed in the formula bar, and you can edit them there.  

· To edit in the cell, press F2 to have the cursor placed at the end of the string.  
· Double-click the cell to have the cursor placed at the point where you double-clicked.

· Commit the change in any of the ways mentioned above.

· Again, pressing Esc or the Cancel button voids the changes and returns the cell to its original contents

· Note that the word at the lower left corner of the status bar has always been Ready until now.  It changes to Edit while you are editing a cell.
Selecting multiple cells
The heavy black box that delimits the active cell can in fact delimit a range of cells.  
· With the mouse, select one corner of a rectangular range, keep holding the left button down and move to the opposite corner of the range you want.  The entire rectangle will be enclosed in heavy black, and the cell you started with will be highlighted and will the active cell whose address shows up in the name box.

· Guess what you can do with the Ctrl key!  After the first selection as in the previous item, you can hold down the Ctrl key and add more selections to your set.

· It gets better!  You can name a selection set and use it later.  After you’ve made a selection, simply enter a name into the name box and that name is added to a drop-down lost attached to the name box.  You can use that name to make the same selection later.
· You can erase the contents of the current selection by pressing Del.  And Ctrl+Z to undo that delete if you change your mind.

Adding and deleting
· You can insert a cell or multiple cells or rows and columns of cells with the Insert/Cells… dialog.
· In Excel for XP you can move the selection by dragging the border of the selection rectangle (note mouse pointer shape).

· You cannot delete cells with the Del key!  As mentioned above, using the Del key simply clears the contents of cells, it does not actually remove the cells.  You must use the Edit/Delete… dialog.
Using Excel’s intelligence to populate rows and columns
Notice that the black rectangle enclosing the selection has a special little square dot at the lower right corner.  You can drag this corner to populate more rows and columns with data based on the data you’re selected.  Excel is amazingly smart about this, and it is an amazingly useful feature, especially with numerical sequences and dates.  I will show you some examples with numbers, days, months, and most excitingly, custom lists!
Formatting
The Format/Cells.../ dialog is quite powerful and useful.  I will demonstrate…
Formulas
Now for the meat of Excel, creating and entering formulas!  Formulas start with an equals sign (=).  They can be a cell reference or a mathematical expression or any of the numerous built-in functions provided to you.
· You can simply enter formulas from the keyboard, but it’s quite a bit easier and less error-prone to click with the mouse to specify the other cells that you want to use in a formula.
· Formulas follow standard mathematical rules for precedence of operators and use of parentheses to override the natural precedence.  
For example, =E5+F5*2 vs. =(E5+F5)*2.  These are two different calculations.

· Excel is quite smart about “doing what you want”.  To make the above:

· click the cell I want

· enter = from the keyboard, Excel is now in formula-building mode (although the mouse pointer unfortunately does not change).

· Click cell E5, Excel adds that to the formula.

· enter + from the keyboard

· Click cell F5 – oops, I clicked the wrong cell! – no worries, just click the correct cell and Excel will update our selection.

· Enter *2 from the keyboard

· Press Enter, the results of your formula appear in the cell!

· Excel comes with an extremely powerful set of functions that you can use in formulas.  Let’s tour the functions by clicking the “fx” button on the formula bar (missing from your picture back on page 2).

· Many functions require a range of cells -- average, sum, count – to name a few simple ones.  A range is easily specified by click-dragging your mouse.

· As we will soon see in our example, the method of dragging the black square at the lower left of the selection highlight works equally well for a series of rows or columns as it does for a single cell, and even better, it updates the cell references appropriately!

· Well most of the time anyway…  There will be times when you do not want the cell address to be updated.  Tip: In that case, add a $ in front of the letter and/or number to tell Excel to not update the column and/or row when duplicating that cell.
· If you have any kind of experience reading balance sheets, you know that it is standard to apply special formatting to particularly bad or good numbers.  That is where the expression “in the red” came from of course, when your spending is greater than your income the negative numbers are printed in red or in parentheses or italic to highlight the problem.  This is easily done using the Format/Conditional Formatting… dialog.

We will build together a simple example of a spreadsheet to track your mileage.  We will design it, build the formulas, format it, I will demonstrate most of the formula features we discussed, and then we will print it!  You are of course welcome to save it to your diskette or capture it be some other method for future reference.
Printing
The File menu commands for printing – Print…, Print Preview, Page Setup… -- are mostly identical to those in Word, which should be comforting to you, less new stuff to learn!  But a little thinking will tell you that spreadsheets have some unique issues, and for that we have the Sheet tab on the Page Setup… dialog.

Here you can turn gridlines on/off for printing independently of the window view, you can specify the order of printing for big spreadsheets that cover multiple pages in both directions, and you can specify columns/rows that are to be printed on each page.
Charts and graphs

Creating charts and graphs is another of those things best left to the experts, but if you find yourself pushing numbers around for your job or degree you will eventually decide that a picture of those numbers will have more impact than a table!  This is again a fertile ground for Microsoft to clog up your hard drive with wizards and templates and incredibly dense tabbed dialogs.  

If you are like me, there are two really hard parts to the problem – deciding what you want to show, and then making Excel do it!  But playing with the charting options is undoubtably fun!
I encourage you to save your work, then play around with the chart options.

Drawing graphics, special effects

Preparing for this class I discovered the Drawing tool – which brings up a whole toolbar of special effects that are pretty darned cool, and in fact make Excel into a powerful and easy to use drawing tool – who knew?!?  

Since I spent many years in the business of writing this kind of software, I happen to know that this set of features is essentially the Visio application of about 10 years ago.  Microsoft bought Visio some years back, and you see the result in front of you – they still sell the separate product, but they also absorbed the technology and the very nice interface features (all those handy grips for grabbing the graphics and dragging them to do what you want), and made it just another add-on to Excel.  Thus grabbing another little piece of the software market by the short hairs and driving another set of mom and pop software vendors out of business – why many of us think of Microsoft as the WalMart of software!
� OS/2 was an evolutionary dead-end of an operating system that I forgot to mention in the Windows history section.  It was for a while quite important, because IBM was at the time important.  Many smart people had their money on it to beat out Windows.
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