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WEEK 1

COMPUTER GRAPHICS OVERVIEW ater

Examples

photographs, drawings, charts, graphs, diagrams, typography, numbers, symbols,
geometric designs, maps, engineering drawings, or other images.

Graphics often combine text, illustration, and coraphic design may consist of the

deliberate selection, creation, or arrangemengpdgraphy alone, as in a brochure,
flier, poster, web site, or book without any otegment.
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Computer graphics are graphics created by computers and, more gbnena
representation and manipulation of pictorial dataltomputer.

The term computer graphics includes almost evergtbin computers that is not text
or sound. Today nearly all computers use some grapimd users expect to control
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their computer through icons and pictures rathan flast by typing. The term
Computer Graphics has several meanings:

« the representation and manipulation of pictoriahday a computer

 the various technologies used to create and maigauch pictorial data

« the images so produced, and

 the sub-field of computer science which studieshogs for digitally
synthesizing and manipulating visual content.

There are two types of computer graphics: rastaplics where each pixel is
separately defined (as in a digital photographdl,\actor graphicswhere
mathematical formulas are used to draw lines aages) which are then interpreted
at the viewer's end to produce the graphic. Usewars results in infinitely sharp
graphics and often smaller files, but, when complextors take time to render and
may have larger file sizes than a raster equivalent

Today computers and computer-generated images toaoly aspects of our daily

life. Computer imagery is found on television, ewspapers, in weather reports, and
during surgical procedures. A well-constructed rapn present complex statistics in
a form that is easier to understand and inter@uwth graphs are used to illustrate
papers, reports, theses, and other presentatic@rialaf range of tools and facilities
are available to enable users to visualize thea,dad computer graphics are used in
many disciplines.

Modern computer systems, dating from the 1980sommehrds, often use a graphical
user interface (GUI) to present data and infornmawwith symbols, icons and pictures,
rather than text. Graphics are one of the fivedeynents of multimedia technology.

Types of Computer Graphics

2D computer graphics

These are the computer-based generation of digides—mostly from two-
dimensional models, such as 2D geometric modeds,aad digital images, and by
techniques specific to them. The word may standhferbranch of computer science
that comprises such techniques, or for the motelsselves.

2D computer graphics are mainly used in applicatibiat were originally developed
upon traditional printing and drawing technologigsch as typography, cartography,
technical drawing, advertising, etc.. In those egaions, the two-dimensional image
IS not just a representation of a real-world objbat an independent artifact with
added semantic value; two-dimensional models aetore preferred, because they
give more direct control of the image than 3D cotapgraphics, whose approach is
more akin to photography than to typography.

Pixel art

Pixel art is a form of digital art, created througk use of raster graphics software,
where images are edited on the pixel level. Grapimienost old (or relatively limited)
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computer and video games, graphing calculator gaamesmany mobile phone
games are mostly pixel art.

Vector graphics

Vector graphics formats are complementary to ragtgphics, which is the
representation of images as an array of pixelg,iasypically used for the
representation of photographic images. There atamses when working with vector
tools and formats is best practice and instanceswiorking with raster tools and
formats is best practice. There are times when faothats come together. An
understanding of the advantages and limitatioreach technology and the
relationship between them is most likely to regukfficient and effective use of
tools.

3D computer graphics

3D computer graphics in contrast to 2D computeplgies are graphics that use a
three-dimensional representation of geometric thathis stored in the computer for
the purposes of performing calculations and rende2D images. Such images may
be for later display or for real-time viewing.

Despite these differences, 3D computer graphigsaelmany of the same algorithms
as 2D computer vector graphics in the wire framelehand 2D computer raster
graphics in the final rendered display. In compgtaphics software, the distinction
between 2D and 3D is occasionally blurred; 2D agpions may use 3D techniques
to achieve effects such as lighting, and prima&ymay use 2D rendering
techniques.

3D computer graphics are often referred to as 3Detso Apart from the rendered
graphic, the model is contained within the graphdzda file. However, there are
differences. A 3D model is the mathematical reprtéon of any three-dimensional
object (either inanimate or living). A model is nethnically a graphic until it is
visually displayed. Due to 3D printing, 3D modete aot confined to virtual space. A
model can be displayed visually as a two-dimengiomnage through a process called
3D rendering,or used in non-graphical computer simulations @aldulations.

Computer animation

Computer animation is the art of creating movingg®s via the use of computers. It

is a subfield otomputer graphicsand animation. Increasingly it is created by means
of 3D computer graphics, though 2D computer graphre still widely used for
stylistic, low bandwidth, and faster real-time reridg needs. Sometimes the target of
the animation is the computer itself, but sometithestarget is another medium, such
as film. It is also referred to as CGI (Computengmted imagery or computer-
generated imaging), especially when used in films.

To create the illusion of movement, an image ipldiged on the computer screen
then quickly replaced by a new image that is sintdethe previous image, but shifted
slightly. This technique is identical to the illasiof movement in television and
motion pictures.
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Computer Graphics Concepts and Principles

1. Image

In common usage, an image or picture is an artitettally two-dimensional, that has
a similar appearance to some subject—usually aigdiysbject or a person. Images
may be two-dimensional, such as a photograph, sdisplay, and as well as a three-
dimensional, such as a statue. They magdmuredby optical devices—such as
cameras, mirrors, lenses, telescopes, microscefmeand natural objects and
phenomena, such as the human eye or water surfaces.

A digital image is a representation of a two-dinmenal image using ones and zeros
(binary). Depending on whether or not the imagelwg®n is fixed, it may be of

vector or raster type. Without qualifications, teem "digital image" usually refers to
raster images.

2. Pixel

=

In the enlarged portion of the image individualgisxare rendered as squares and can
be easily seen.

\

1

|

In digital imaging, a pixel is the smallest piedemdormation in an image. Pixels are
normally arranged in a regular 2-dimensional gl are often represented using
dots or squares. Each pixel is a sample of anr@igmnage, where more samples
typically provide a more accurate representatiotheforiginal. The intensity of each
pixel is variable; in color systems, each pixel tygécally three or four components
such as red, green, and blue, or cyan, magentayweind black.

3. Rendering

Rendering is the process of generating an image &onodel, by means of computer
programs. The model is a description of three dsiaral objects in a strictly defined
language or data structure. It would contain geometewpoint, texture, lighting,

and shading information. The image is a digitalgmar raster graphics image. The
term may be by analogy with an "artist's renderioigad scene. 'Rendering' is also
used to describe the process of calculating effacsvideo editing file to produce
final video output.

4. 3D projection
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3D projection is a method of mapping three dimemsi@oints to a two dimensional
plane. As most current methods for displaying gregiidata are based on planar two
dimensional media, the use of this type of progetts widespread, especially in
computer graphics, engineering and drafting.

5. Ray tracing

Ray tracing is a technique for generating an imagtacing the path of light through
pixels in an image plane. The technique is capalbtgoducing a very high degree of
photorealism; usually higher than that of typicamsine rendering methods, but at a
greater computational cost.

6. Shading

Shading refers to depicting depth in 3D modeldlostrations by varying levels of
darkness. It is a process used in drawing for di@gi¢evels of darkness on paper by
applying media more densely or with a darker stiaddarker areas, and less densely
or with a lighter shade for lighter areas. Thee\arious techniques of shading
including cross hatching where perpendicular liolegarying closeness are drawn in

a grid pattern to shade an area. The closer the &ne together, the darker the area
appears. Likewise, the farther apart the linestheelighter the area appears. The term
has been recently generalized to mean that shadeepplied.

Example of shading.

7. Texture mapping

Texture mapping is a method for adding detail, aeftexture, or colour to a
computer-generated graphic or 3D model. Its apiingo 3D graphics was
pioneered by Dr Edwin Catmull in 1974. A texturegmgapplied (mapped) to the
surface of a shape, or polygon. This process is @kapplying patterned paper to a
plain white box. Multitexturing is the use of mdh&an one texture at a time on a

polygon.
8. Volume rendering
Volume rendering is a technique used to displal @jection of a 3D discretely

sampled data set. A typical 3D data set is a god D slice images acquired by a
CT or MRI scanner.
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Volume rendered CT scan of a forearm with differmsiour schemes for muscle, fat,
bone, and blood.

Usually these are acquired in a regular pattemn,(ene slice every millimeter) and
usually have a regular number of image pixelsfegular pattern. This is an example
of a regular volumetric grid, with each volume eéath or voxel represented by a
single value that is obtained by sampling the imiatedarea surrounding the voxel.

Applications Areas of Computer Graphics
Some application areas of computer graphics are thiellowing

+ Computational biology
» Computational physics
« Computer-aided design
« Computer simulation

+ Digital art

« Desktop publishing

« Education

« Graphic design

« Infographics

« Information visualization
« Scientific visualization

+ Video Games

« Virtual reality

+  Web design

In this course, we shall discuss briefly two aptilcn areas, namely, computer-aided
design and desktop publishing.
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WEEK 2

COMPUTER AIDED DESIGN (CAD)

Computer-aided design(CAD) is the use of computer technology to aid in the
design and particularly the drafting (technicalidray and engineering drawing) of a
part or product, including entire buildings. Itisth a visual (or drawing) and symbol-
based method of communication whose conventionpateular to a specific
technical field.

Figure 2.1: A CAD model of a mouse. Figure 2.2: An oblique view of a
four-cylinder inline cteshaft with
pistons.

Drafting can be done in two dimensions ("2D") ameé dimensions ("3D"). Drafting
is the integral communication of technical or ergiring drawings and is the
industrial arts sub-discipline that underlies l#ttis involved in technical endeavors.
In representing complex, three-dimensional objecta/o-dimensional drawings,
these objects have traditionally been representdtrbe projected views at right
angles.

Current CAD software packages range from 2D vebtsed drafting systems to 3D
solid and surface modelers. Modern CAD packagestsanfrequently allow

rotations in three dimensions, allowing viewingaadesigned object from any desired
angle, even from the inside looking out. Some CARvgare is capable of dynamic
mathematic modeling, in which case it may be madkeisCADD — computer-

aided design and drafting

CAD is used in the design of tools and machinegdus the manufacture of
components, and in the drafting and design ofyak$ of buildings, from small
residential types (houses) to the largest commaxnidhindustrial structures (hospitals
and factories).

CAD is mainly used for detailed engineering of 3Dduals and/or 2D drawings of
physical components, but it is also used throughmeiengineering process from
conceptual design and layout of products, throdgdngth and dynamic analysis of
assemblies to definition of manufacturing metholdsomnponents.
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CAD has become an especially important technologfyinvthe scope of computer-
aided technologies, with benefits such as lowedypcodevelopment costs and a
greatly shortened design cycle. CAD enables dessgoday out and develop work
on screen, print it out and save it for future ieditsaving time on their drawings.

CAD Hardware and OS technologies

Today most CAD computers are Windows based PCseSIAD systems also run
on one of the Unix operating systems and with Lirsieame CAD systems such as
QCad or NX provide multiplatform support includiMgndows, Linux, UNIX and
Mac OS X.

Generally no special basic memory is required withexception of a high-end
OpenGL based Graphics card. However for complegyrbdesign, machines with
high speed (and possibly multiple) CPUs and largeunts of RAM are
recommended. CAD was an application that benefited the installation of a
numeric coprocessor especially in early personapegers. The human-machine
interface is generally via a computer mouse butatso be via a pen and digitizing
graphics tablet. Manipulation of the view of thedabon the screen is also
sometimes done with the use of a spacemouse/Spaceé®@ae systems also support
stereoscopic glasses for viewing the 3D model.
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WEEK 3

Drawing Objects In AutoCAD

| ntroduction

This tutorial is designed to show you how all of #hutoCAD Draw commands work.
If you just need information quickly, use the Qutakd toolbar below to go straight
to the command you want or select a topic fromcthr@ents list above. Not all of the
Draw commands that appear on the Draw toolbar@rered in this tutorial. Blocks,
Hatch and Text for example are all tutorial topicgheir own right!

o | J J | ] J ] ] 1 ] ] ] ] |H
S/ 20B 08/ ooRR - H@ A

The Draw commands can be used to create new olsjgdiisas lines and circles. Most
AutoCAD drawings are composed purely and simplynftbese basic components. A
good understanding of the Draw commands is fundéhenmthe efficient use of
AutoCAD.

Line

Ray

Canskruction Line
rultiline

Palyline
3D Palvline
Polygon
Rectangle

Aarc 4
Circle 4
Dnarutk
Spline
Ellipse r

Block. r
Paink 4

Hatch. ..
Boundary. ..
Reqgion
Wipeouk
Revision Cloud

Text 3
Surfaces *
Solids *

The sections below cover the most frequently usedMommands such as Line,
Polyline and Circle as well as the more advancednecands like Multiline and
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Multiline Style. As a newcomer to AutoCAD, you majsh to skip the more
advanced commands in order to properly masterdabed You can always return to
this tutorial in the future when you are more cdefit.

In common with most AutoCAD commands, the Draw cands can be started in a
number of ways. Command names or short-cuts camieeed at the keyboard,
commands can be started from the Draw pull-downunsimown on the right or from
the Draw toolbar. The method you use is dependsor the type of work you are
doing and how experienced a user you are. Donityvtoo much about this, just use
whatever method feels easiest or most convenighedtme. Your drawing technique
will improve over time and with experience so dexpect to be working very
quickly at first.

If you are working with the pull-down menus, ivi®rth considering the visual

syntax that is common to all pull-downs used in\Wi@edows operating system. For
example, a small arrow like s@™ next to a menu item means that the item leads to
sub-menu that may contain other commands or commptiohs. An ellipsis, "..."
after a menu item means that the item displaysilaglie box. These little visual

clues will help you to work more effectively withemus because they tell you what to
expect and help to avoid surprises for the newcomer

Lines

Lines are probably the most simple of AutoCAD olgetJsing the Line command, a
line can be drawn between any two points picketliwithe drawing area. Lines are
usually the first objects you will want to draw whstarting a new drawing because
they can be used as "construction lines" upon wthelrest of your drawing will be
based. Never forget that creating drawings witho®AD is not so dissimilar from
creating drawings on a drawing board. Many of thsiddrawing methods are the
same.

Anyone familiar with mathematics will know that éis drawn between points are
often calledvectors This terminology is used to describe the typdrafvings that
AutoCAD creates. AutoCAD drawings are genericallferred to as "vector
drawings". Vector drawings are extremely useful kehgrecision is the most
important criterion because they retain their aacyirrespective of scale.
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The Line Command

Toolbar Draw

Pull-downDraw P Line
Keyboarc LINE shor-cui L

Cross Hairs

—_—

P2 Rubber
Band Line

P1

With the Line command you can draw a simple lim#frone point to another. When
you pick the first point and move threoss-hairsto the location of the second point
you will see aubber band linevhich shows you where the line will be drawn when
the second point is picked. Lindjectshave two ends (the first point and the last
point). You can continue picking points and AutoCM draw a straight line
between each picked point and the previous poathHne segment drawn is a
separat®bjectand can be moved or erased as required. To enddmmand, just hit
the +~key on the keyboard.

/' P2
o

Command Sequence

Command: LINE

Specify first point: (pick P1)

Speci fy next point or [Undo]: (pick P2)
Speci fy next point or [Undo]: +#2(to end)

You can also draw lines by entering the co-ordimatetheir end points at the
command prompt rather than picking their positi@nf the screen. This enables you
to draw lines that are off screen, should you wan{See Using Co-ordinates for
more details). You can also draw lines using somgtballed direct distance entry.
See the Direct Distance Entry tutorial for details.
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The Construction Line Command

Toolbar Draw

Pull-downDraw P Construction Line
Keyboarc XLINE  shor-cut XL

The Construction Line command creates a line afitef length which passes through
two picked points. Construction lines are very ukfdr creating construction
frameworks or grids within which to design.

Construction lines are not normally used as objectsmished drawings, it is usual,
therefore, to draw all your construction lines aseparatéayer which will be turned
off or frozen prior to printing. See the Object pedies tutorial to find out how to
create new layers. Because of their nature, thenZéetents command option ignores
construction lines.

Command Sequence

Command: XLINE

Specify a point or [Hor/Ver/Ang/Bisect/Offset]: (pick a point)
Speci fy through point: (pick a second point)

Speci fy through point: 42(to end or pick another point)

You may notice that there are a number of optioitis this command. For example,
the "Hor" and "Ver" options can be used to drawstarction lines that are truly
horizontal or vertical. In both these cases, orgyngle pick point is required because
the direction of the line is predetermined. To assmmand option, simply enter the
capitalised part of the option name at the comnpaodhpt. Follow the command
sequence below to see how you would draw a congiruline using the Horizontal
option.

Command Sequence

Command: XLINE

Hor/ Ver/ Ang/ Bi sect/ Of f set / <From poi nt > H+

Through poi nt: (pick a point to position the line)

Through point: 4=(to end or pick a point for another horizontal )ine

The Ray Command

Toolbar custon
Pull-downDraw P Ray
Keyboard RAY
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The Ray command creates a line similar to a cocistruline except that it extends
infinitely in only one direction from the first gigooint. The direction of the Ray is
determined by the position of the second pick point

Command Sequence

Command: RAY

Specify start point: (pick the start point)

Speci fy through point: (pick a second point to determine direction)
Speci fy through point: 4=(to end or pick another point)
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WEEK 4

The Polyline Family

Polylines differ from lines in that they are mo@plex objects. A single polyline
can be composed of a number of straight-line osageentsPolylines can also be
given line widths to make them appear solid. Thesitation below shows a number
of polylines to give you an idea of the flexibiliv§ this type of line.

ni

You may be wondering, if Polylines are so usefulywother using ordinary lines at
all? There are a number of answers to this questioa most frequently given answer
is that because of their complexity, polylines upemore disk space than the
equivalent line. As it is desirable to keep filees as small as possible, it is a good
idea to use lines rather than polylines unlesshaue a particular requirement. You
will also find, as you work with AutoCAD that linesd polylines are operationally
different. Sometimes it is easier to work with pivlgs for certain tasks and at other
times lines are best. You will quickly learn th@gand cons of these two sorts of line
when you begin drawing with AutoCAD.

The Polyline Command
Toolbar Draw .o

Pull-downDraw P Polyline
Keyboarc PLINE shor-cut PL

The Polyline or Pline command is similar to theelsommand except that the
resulting object may be composed of a number ahsegs which form a single
object In addition to the two ends a polyline is saich&vevertices(singularverte®
where intermediate line segments join. In pradtieePolyline command works in the
same way as the Line command allowing you to pgkiany points as you like.
Again, just hit+-to end. As with the Line command, you also haveoibign to
automaticallyclosea polyline end to end. To do this, type C to imedlose option
instead of hitting+. Follow the command sequence below to see hovwibiiks.
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Command Sequence

Command: PLINE

Specify start point: (pick P1)

Current line-width is 0.0000

Speci fy next point or [Arc/Halfw dth/Length/Undo/ W dth]: (pick P2)
Speci fy next point or [Arc/C ose/Hal fwidth/Length/Undo/ Wdth]: (pick
P3)

Speci fy next point or [Arc/C ose/ Hal fw dt h/ Lengt h/ Undo/ W dt h] : (pick
P4)

Speci fy next point or [Arc/d ose/Hal fwidth/Length/Undo/ Wdth]: (pick
P5)

Speci fy next point or [Arc/C ose/Hal fwi dth/Length/Undo/Wdth]: +(orC
to close)

P3

p2
P4

P5
P1

Open Polyline Closed Polyline

In the illustration on the right, the figure on tleét was created by hitting the-key
after the fifth point was picked. The figure on tight demonstrates the effect of
using the Close option.

It is worth while taking some time to familiarisewrself with the Polyline command
as it is an extremely useful command to know. «yegimenting with options such
as Arc and Width and see if you can create polgliiie the ones in the illustration
above. The Undo option is particularly useful. Taliews you to unpick polyline
vertices, one at a time so that you can easilyecbmistakes.

Polylines can be edited after they are createfbta@xample, change their width. You
can do this using the PEDIT command, Modif@bject? Polyline from the pull-
down menu.

The Rectangle Command
Toolbar Draw =
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Pull-downDraw P Rectangle
Keyboard RECTANGLE short-cutsREC, RECTANG

P2

P1

The Rectangle command is used to draw a rectarfybsevsides are vertical and
horizontal. The position and size of the rectamgidefined by picking two diagonal
corners. The rectangle isn't really an AutoCAD obg all. It is, in fact, just a closed
polyline which is automatically drawn for you.

Command Sequence

Command: RECTANG
Specify first corner point or

[ Chanfer/El evation/Fill et/ Thickness/Wdth]: (pick P1)
Speci fy other corner point or [Dimensions]: (pick P2)

The Rectangle command also has a number of optgitkh works in the same way
as for the Polyline command. The Chamfer and Filfgtons have the same effect as
the_ Chamfelmnd_Filletcommands, see the Modifying Objetiorial for details.
Elevation and Thickness are 3D options.

Notice that, instead of picking a second pointrmadthe rectangle, you have the
option of entering dimensions. Say you wanted wda rectangle 20 drawing units
long and 10 drawing units wide. The command secu@rmld look like this:

Command Sequence

Command: RECTANG
Specify first corner point or

[ Chanfer/El evation/ Fillet/Thickness/ Wdth]: (pick a point)
Specify other corner point or [Dinensions]: D

Specify length for rectangles <0.0000>: 20

Specify width for rectangles <0.0000>: 10

Speci fy other corner point or [Dinensions]: (pick a point to fix the
orientation)

This method provides a good alternative to usifatike cartesian co-ordinates for
determining length and width. See the Using Cor@téistutorial for more details.
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The Polygon Command

Toolbar Draw O

Pull-downDraw P Polygon
Keyboarc POLYGON shor-cut POL

The Polygon command can be used to draw any regalggon from 3 sides up to
1024 sides. This command requires four inputs fileenuser, the number of sides, a
pick point for the centre of the polygon, whetheuyvant the polygomscribedor
circumscribedand then a pick point which determines both tlikusaof this
imaginary circle and the orientation of the polyg®he polygon command creates a
closed polyline in the shape of the required potygo

This command also allows you to define the polyggrentering the length of a side
using the Edge option. You can also control the sizthe polygon by entering an
exact radius for the circle. Follow the commandusege below to see how this
command works.

Command Sequence

Command: POLYGON

Enter nunber of sides <4>: 5+

Specify center of polygon or [Edge]: (pick P1 ortype E to define by edge
length)

Enter an option [Inscribed in circle/ G rcunscribed about circle] <I>:
+(to accept the inscribed default or type C foruinscribed)

Specify radius of circle: (pick P2 or enter exact radius)

2 P2

P2

P1
Inscribed Circumscribed Edge

In the illustration above, the polygon on the Isfinscribed (inside the circle with the
polygon vertexes touching it), the one in the meddlcircumscribed (outside the
circle with the polyline edges tangential to itdehe one on the right is defined by
the length of an edge.
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The Donut Command

Toolbar custom @

Pull-downDraw * Donut
Keyboarc DONUT shor-cut DO

This command draws a solid donut shape, actu&lyuist a closed polyline
consisting of two arc segments which have beemgavevidth. AutoCAD asks you to
define the inside diameter i.e. the diameter ofhible and then the outside diameter
of the donut.

The donut is then drawn in outline and you are ds&epick the centre point in order
to position the donut. You can continue pickingtoempoints to draw more donuts or
you can hit+~to end the command. Surprisingly, donuts are coastd from single
closed polylines composed of two arc segments wiésie been given a width.
Fortunately AutoCAD works all this out for you, abh you see is a donut.

Command Sequence

Command: DONUT

Speci fy inside dianmeter of donut <0.5000>: (pick any two points to define a
diameter or enter the exact length)

Speci fy outside diameter of donut <1.0000>: (pick any two points to define a
diameter or enter the exact length)

Specify center of donut or <exit>: (pick P1)

Specify center of donut or <exit>: 4(to end or continue to pick for more
doughnuts)

As an alternative to picking two points or enterangalue for the diameters, you
could just hit+-to accept thelefault value Most AutoCAD commands that require
user input have default values. They always apipei@iangular brackets like this
<default val ue>.

Curiously enough AutoCAD doesn't seem to mind il yoake the inside diameter of
a donut larger than the outside diameter, try it see.
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The Revcloud Command

Toolbar Draw £

Pull-downDraw P Revision Cloud
Keyboarc REVCLOUD

The Revcloud command is used to draw a "freehaedsion cloud or to convert any
closed shape into a revision cloud.

Command Sequence

Command: REVCLOUD
M ni num arc | ength: 66.6377 Maxi mumarc |ength: 116.6159

Specify start point or [Arc |ength/Qbject] <Object>: (PickP1)
Cui de crosshairs along cloud path...

T

S
o

Move the mouse to form a closed shape; the commaatwatically ends when a

closed shape is formed.
Revi si on cl oud fi ni shed.

(
(
{W

You can use the "Arc length" option to control goale of the revision cloud. This is
achieved by specifying the minimum and maximumlangth. The "Object" option is
used to transform any closed shape, such as dammlgpline or circle into a revision
cloud.
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WEEK 5

The 3D Polyline Command

Toolbar Custom =2
Pull-downDraw 3D Polyline
Keyboard 3ADPOLY

The 3D Polyline command works in exactly the sarag @as the Polyline command.
The main difference between a normal polyline aB®aolyline is that each vertex
(pick point) of a 3D polyline can have a differeatue for Z (height). In normal (2D)
polylines, all vertexes must have the same Z value.

3D polyline objects are not as complex as theirc@bsins. For example, they cannot
contain arc segments and they cannot be given svittbwever, they can be very
useful for 3D modeling.

Command Sequence

Command: 3DPOLY

Specify start point of polyline: (pick a point)

Speci fy endpoint of line or [Undo]: (pick another point)

Speci fy endpoint of line or [Undo]: (pick a third point)

Speci fy endpoint of line or [COose/Undo]: #+(to end, C to close or continue
picking points)

Notice that you are not prompted for a Z value @ank you pick a point. You must
either use one of the Object Snaps to pick a paihtthe required Z value or use the
". XY" filter to force AutoCAD to prompt for a Z vak.

Circles, Arcs €tc.

Along with Line and Polyline, the Circle commandi®bably one of the most
frequently used. Fortunately it is also one ofgmaplest. However, in common with
the other commands in this section there are a puwftoptions that can help you
construct just the circle you need. Most of thgstoos are self explanatory but in
some cases it can be quite confusing. The Ciralencand, for example, offers 6
ways to create a circle, while the Arc commandrsffe) different methods for
drawing an arc. The sections below concentrate lpnamthedefaultoptions but feel
free to experiment.
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The Circle Command

P2
T T,
-
P1
Toolbar Draw )

Pull-downDraw P Circle ® Center, Radius
Keyboarc CIRCLE shor-cut C

The Circle command is used to draw circles. Thezeaanumber of ways you can
define the circle. The default method is to pick gentre point and then to either pick
a second point on the circumference of the circlener the circle radius at the
keyboard.

Command Sequence

Command: CIRCLE

Specify center point for circle or [3P/2P/ Ttr (tan tan radius)]: (pick
P1)

Specify radius of circle or [Dianmeter] <50.0195>: (pick P2 or enter the
exact radius)

Center, Radius
Centet, Diameter

2 Poinks
3 Poinks

Tan, Tan, Radius
Tan, Tan, Tan

As you can see from the command prompt above tfaild@ptions are always
indicated in triangular brackets like sbef aul t > and command options appear
within square brackets like $apt i on] . Eachoptionis separated by a forward slash
like this/ . You can choose to use the alternative optionying them at the

prompt. For example, the circle command gives ywee extra options to define a
circle. 3P which uses any three points on the nifevence, 2P which uses two points
on the circumference to form a diameter and Ttrcwlistands for Tangent Tangent
Radius. Obviously to use this last option you nieeldave drawn two lines which you
can use as tangents to the circle. Try these aptiahto see how they work. Note that
to invoke a command option, you need only typeuthiger-case part of the option
name. For example, if you want to use the Ttr aptimu need only enter "T". There
are two more circle options on the pull-down medmt £nable you to draw a circle by
defining the center and diameter or by using 3d¢ats
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The Arc Command

Toolbar Draw /=

Pull-downDraw ® Arc * 3 Points
Keyboard ARC  short-cut A

P3

P2_——y

-~

A

The Arc command allows you to draw an arc of aleirthere are numerous ways to
define an arc, the default method uses three mokg a start point, a second point
and an end point. Using this method, the drawmadlfcstart at the first pick point,
pass through the second point and end at thepbird. Once you have mastered the
default method try some of the others. You maygef@ample need to draw an arc with
a specific radius. All of the Arc command optioms available from the pull-down
menu.

Command Sequence

Command: ARC

Specify start point of arc or [Center]: (pick P1)
Specify second point of arc or [Center/End]: (pick P2)
Specify end point of arc: (pick P3)

It is also possible to create an arc by trimmirgyele object. In practice, many arcs
are actually created this way. See the Temmmand on the Modifying Objects
tutorial for details.
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The Spline Command

Toolbar Draw o~/

Pull-downDraw P Spline
Keyboarc SPLINE shor-cut SPL

;><F2
P4
m
e _—
P1
P3
A

Tolerance = 0.5
A

[

Tolerance = 0.2

Tolerance = 0.0

The Spline command creates a type of spline knaan ronuniform rational B-
spline, NURBS for short. A spline is a smooth cutivat is fitted along a number of
control points. The Fit Tolerance option can bedusecontrol how closely the spline
conforms to the control points. A low toleranceueatauses the spline to form close
to the control points. A tolerance of O (zero) s¢he spline to pass through the
control points. The illustration on the right shathe effect of different tolerance
values on a spline that is defined using the samedontrol points, P1, P2, P3 and
P4.

Splines can be edited after they have been creaiad the SPLINEDIT command,
Modify P Object? Spline from the pull-down menu. Using this commayai) can
change the tolerance, add more control points naowérol points and close splines,
amongst other things. However, if you just wantimve spline control points, it is
best to use grips. See the Stretching with Gsgation of the Modifying Objects
tutorial for details.
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Command Sequence

Command: SPLINE

Specify first point or [Object]: (Pick P1)

Speci fy next point: (Pick P2)

Specify next point or [Close/Fit tolerance] <start tangent>: (Pick P3)
Speci fy next point or [Close/Fit tolerance] <start tangent>: (Pick P4)
Specify next point or [Close/Fit tolerance] <start tangent>: #+!
Specify start tangent: (pick a point)

Speci fy end tangent: (pick a point)

You can create linear approximations to splinesrmpothing polylines with the
PEDIT command, Modify* Polyline from the pull-down menu. However, you can
also turn polylines into true splines using the&abpption of the Spline command.

The Ellipse Command
Toolbar Draw <>

Pull-downDraw P Ellipse * Axis, End
Keyboarc ELLIPSE  shor-cui EL

The Ellipse command gives you a number of diffeczaation options. The default
option is to pick the two end points of an axis #meh a third point to define the
eccentricity of the ellipse. After you have mastkitge default option, try out the
others.

Command Sequence

Command: ELLIPSE

Specify axis endpoint of ellipse or [Arc/Center]: (pick P1)
Speci fy other endpoint of axis: (pick P2)

Specify distance to other axis or [Rotation]: (pick P3)

The ellipse command can also be used to draw isanoatcles. See the worked

examplein the_Drawing Aidgutorial to find out how to do this and how to dran
isometric projection with AutoCAD.
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The Ellipse Arc Command

Toolbar Draw i

Pull-downDraw P Ellipse * Arc
Keyboarc ELLIPSE A shor-cul EL +A

P3

P1 P2

—_—_

Start = 270 degrees
End = 90 degrees

p

(

S~

Result = half an sllipse

The Ellipse Arc command is very similar to the g3k command, described above.
The only difference is that, in addition to spetitythe two axis end points and the
"distance to other axis" point, you are prompteadafgtart and end angle for the arc.
You may specify angles by picking points or by entgvalues at the command
prompt. Remember that angles are measured in anlackwise direction, starting at
the 3 o'clock position.

In truth, the Ellipse Arc command is not a new@parate command; it is just an
option of the Ellipse command and it therefore masinique command line name. It
is curious why Autodesk considered this option inguat enough to give it it's own
button on the Draw toolbar. Still, there it is.

Command Sequence

Command: ELLIPSE

Specify axis endpoint of ellipse or [Arc/Center]: A

Specify axis endpoint of elliptical arc or [Center]: (pick P1)
Speci fy other endpoint of axis: (pick P2)

Specify distance to other axis or [Rotation]: (pick P3)
Specify start angle or [Parameter]: 270

Specify end angle or [Parameter/lncluded angle]: 90
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The Region Command

Toolbar Draw [@y
Pull-downDraw * Region
Keyboarc REGION shor-cut REC

A region is a surface created from objects thahfarclosed shape, known as a loop.
The Region command is used to transform objectsragions rather than actually
drawing them (i.e. you will need to draw the closeédpe ofoop first). Once a region
is created, there may be little visual differenzé¢hie drawing. However, if you set the
shade mode to "Flat Shaded", Vie\Bhade» Flat Shaded, you will see that the region
is, in fact, a surface and not simply an outlinegigns are particularly useful in 3D

P

R
Source = closed spline

modeling because they can be extrufk@gult = region

Before starting the Region command, draw a clobages such as a rectangle, circle
or any closed polyline or spline.

Command Sequence

Command: REGION

Sel ect objects: (Pick P1)
Sel ect objects: +
1 | oop extracted.
1 Regi on created.

You can use the boolean commands, Union, Subtraclraersect to create complex
regions.
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WEEK 6

The Wipeout Command
Toolbar Custom

Pull-downDraw P Wipeout
Keyboard WIPEOUT

A
. L
1 ﬁ__
s
-|'_.:_
e

A Wipeout is an image type object. Most commonliig iised to "mask” part of a
drawing for clarity. For example, you may want tidext to a complicated part of a
drawing. A Wipeout could be used to mask an aré@nldesome text so that the text
can easily be read, as in the example shown onighe

The Wipeout command can be used for 3 differentaifmns. It can be used to draw
a wipeout object, as you might expect, but it dao &e used to convert an existing
closed polyline into a wipeout and it can be usedantrol the visibility of wipeout
frames.

Command Sequence

Command: WIPEOUT
Specify first point or [Franes/Polyline] <Polyline> (PickP1)

Speci fy next point: (Pick P2)
nt or [Undo]: (Pick P3)
Speci fy next point or [C ose/ Undo]: (Pick P4)
Speci fy next point or [Cd ose/Undo]: 4+

You can use as many points as you wish in orderdate the shape you need. When
you have picked the last point, use right-click &mder (or hit the Enter key on the
keyboard) to complete the command and create theowi.
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You may find that it is easier to draw a polylimestf and then convert that polyline
into a wipeout. To do this, start the Wipeout comdhand then Enter to select the
default "Polyline" option. Select the polyline wherompted to do so. Remember,
polylines must be closed before they can be coegead wipeouts.

In most cases, you will probably want to turn b tvipeout frame.
Command Sequence
Specify first point or [Frames/Polyline] <Polyline> F (the Frames

option)
Enter node [ OV OFF] <ON>: OFF

Regener ati ng nodel .

The Frames option is used to turn frames off (§rfonall wipeouts in the current
drawing. You cannot control the visibility of wipaioframes individually. You should
also be aware that when frames are turned off, autsecannot be selected. If you
need to move or modify a wipeout, you need to Hearmes turned on.

It is often more convenient to draw the wipeou¢afhe text so that you can see how
much space you need. In such a case, you may oese the DRAWORDER
command (Tool# Display Ordet* Optior) to force the text to appear above the
wipeout.

Tip: If you have the Express Tools loaded, you canthiseery useful TEXTMASK

command, which automatically creates a wipeoutweloy selected text. Find it on
your pull-down at ExpressText ® Text Mask

Points and Point Styles
Points are very simple objects and the proceseeafting them is also very simple.

Points are rarely used as drawing components aththere is no reason why they
could not be. They are normally used just as drgwids in a similar way that
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Construction Lines and Rays are used. For exarpplets are automatically created
when you use the Measure and Divide commands touselistances along a line.

When adding points to a drawing it is usually deslie to set the point style first
because the default style can be difficult to see.

The Point Command

Toolbar Draw

Pull-downDraw P Point * Single Point
Keyboard POINT  short-cut PO

The point command will insert a point marker in yduawing at a position which

you pick in the drawing window or at any co-ordmé&ication which you enter at the
keyboard. The default point style is a simple @dtich is often difficult to see but

you can change the point style to something maséyeasible or elaborate using the
point style dialogue box. Points can be used fettitsy out" a drawing in addition to
construction lines. You caBnapto points using the Node object snap. See thedDbje
Snaptutorial for details.

Command Sequence

Command: POINT
Current point nodes: PDMODE=0 PDSI ZE=0. 0000

Specify a point: (pick any point)

Strangely, in Multiple Point mode (the default tbe Point button on the Draw
toolbar) you will need to use the escape key (Bagjour keyboard to end the
command. The usual right-click or enter doesn'tkwor

The Point Style Command

RS
(O[O ] =] [ ]
O] [ D] e8] =] [
I=1iisii==N=llol

Foint Size: 5.0000 b4

(=) Set Size Relative o Scresn

) Set Size in Abszalule Units

[ (0] ][ Cancel [ Hela ]

Toolbar None
Pull-downFormat® Point Style...
Keyboard DDPTYPE
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You can start the point style command from the keyt by typing DDPTYPE or
you can start it from the pull-down menu at FormRbint Style...The command
starts by displaying dialogue booffering a number of options.

To change the point style, just pick the picturéhef style you want and then click the
"OK" button. You will need to use the Regen comma@REGEN at the keyboard or
View P Regen from the pull-down to force any existing p®im your drawing to
display in the new style. Any new points creatddrathe style has been set will
automatically display in the new style.

One interesting aspect of points is that their see be set to an absolute value or
relative to the screen size, expressed as a pagmenthe default is for points to
display relative to the screen size, which is wesgful because it means that points
will remain the same size, irrespective of zoomdacThis is particularly convenient
when drawings become complex and the drawing pso@zgiires a lot of zooming in
and out.

Multilines

Multilines are complex lines that consist of betwéeand 16 parallel lines, known as
elementsThe default multiline style has just two elemdmni$ you can create
additional styles of an almost endless variety. Viudtiline Style command enables
you to create new multiline styles by adding litengents, changing the coloand
linetypeof elements, addingnd capsand the option of displaying as a solid colour.
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The Multiline Command
Toolbar custom

Pull-downDraw » Multiline
Keyboarc MLINE shor-cut ML

The Multiline command is used to draw multilinefid process of drawing is pretty
much the same as drawing polylines, additional $e@gments are added to the
multiline as points are picked. As with polylin@sjnts can be unpicked with the
Undo option and multilines can be closed.

When you start the Multiline command you also héneeoption to specify the
Justification, Scale and Style of the multiline eTJustification option allows you to
set the justification to "Top", the default, "Zerm' "Bottom". When justification is
set to top, the top of the multiline is drawn thghuhe pick points, as in the
illustration below. Zero justification draws thenteeline of the multiline through the
pick points and Bottom draws the bottom line thitotige pick points. Justification
allows you to control how the multiline is drawnatéve to your setting out
information. For example, if you are drawing a mea&d with reference to its centre
line, then Zero justification would be appropriate.

Cross Hairs

P2

/ P3 //
P1 / -

The Scale option allows you to set a
scale factor, which effectively changes the widtthe multiline. The default scale
factor is set to 1.0 so to half the width of theltiine, a value of 0.5 would be
entered. A value of 2.0 would double the width.

The Style option enables you to set the currentilimal style. The default style is
called "Standard". This is the only style availalidess you have previously created
a new style with the Multiline Style command. Faellthe command sequence below
to see how the Multiline command works and therckrignging the Justification and
Scale options.

Command Sequence

Command: MLINE
Current settings: Justification = Top, Scale = 20.00, Style =
STANDARD

Specify start point or [Justification/Scale/STyle]: (Pick P1)
Speci fy next point: (Pick P2)
Speci fy next point or [Undo]: (Pick P3)
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Speci fy next point or [Cl ose/Undo]: #+(to end or continue picking or C to
close)

The Multiline Style Command

kdualtiling Style

Cuneril. STAMDARLD e
Narme: [PaTH |
Uesciphior; |F'ath centre line with 11 offzets |
[ Load.. ] [ Save... ] [ &dd ] [ Renarne ]

[ Element Praperties ... ]

[ Multiling Praperties ... ]

[ K ] [ Cancel ] [ Help ]

Toolbar None
Pull-downFormat® Multiline Style...
Keyboad MLSTYLE

The Multiline style command is used to create nauitiime styles, which can then be
used with the Multiline command. When you start¢dbenmand for the first time, you
will see the Multiline Styles dialogue box indicagithat the Standard style is
"Current". To create a new style, enter a new stgime in the "Name" edit box by
overwriting "STANDARD" and enter an optional degtion in the "Description” edit
box. The dialogue box should now look something tite one on the right. When
you are happy with the new name and descriptionmplyi click on the "Add" button.
Your new style will now appear in the "Current” b@he new style you have created
is simply a copy of the Standard style, so the s& is to change the style to suit
your own purposes. Click on the "Element Propertiésutton to proceed.
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(]

Element Properties

E ements: Offset  Color Livpe
1.0 BYLAYER Bylayer

4.0 OYLAYLN DypLaper

| &dd | | Delete |  Offset
]

HIDDEN

[ (] ] [ Cancel ] [ Help ]

You will now see the Element Properties dialogue &ppear. This dialogue box
allows you to add new line elements or delete Exjsines and to control the element
offset, colour and linetype. Click the "Add" butttmadd a new element. A new line
element now appears with an offset of 0.0, in otherds, this is a centre line.
Highlight the top element in the "Elements" listlazhange the offset to 1.0 by
entering this value in the "Offset" edit box. Now ithe same with the bottom element
remembering to enter a value of -1.0 becausegshasiegative offset. You now have a
multiline that is Zrawing unitswide with a centre line. Let's now change the aplo
and linetype of the centre line.

Highlight the 0.0 offset element by clicking ittime "Elements" list. To change the
colour, simply click on the Colour... button and s¢len appropriate colour from the
palette. When a colour has been selected, click@#& button on the palette to
return to the Element Properties dialogue box.

Changing the linetype is a little more complicabetdause we will need to load the
required linetype first. However, click on the "kilype..." button to proceed.

I#: Select Linetype

Loaded linewpes

Linetype Appearance Drezcription
Byl ayer _—
ByBlock S —
Continuous — Solid line

— —— —— Hidden

ok | | Cancel | | Load. | | Hep |

43



The Select Linetype dialogue box appears withgugiw solid linetypes listed,
ByLayer, ByBlock and Continuous. Click on the "Load..." lmuit The Load or
Reload Linetypes dialogue box now appears. Scovindthe list of linetypes until

you find one called "Hidden". Highlight Hidden atiekn click the "OK" button. You
will now see the Hidden linetype appear in the "d@a linetypes” list in the Select
Linetype dialogue box, which should now look simila the one shown above.
Finally, highlight Hidden and click the "OK" buttoour Element Properties
dialogue box should now look similar to the on¢ha illustration above. To complete
our new style, we will add some end caps and a &dli Click on the "Multiline
Properties..." button to proceed.

Multiline Properties @

[] Display jaints
Caps
Start =nd
Line [v] v
Cuter arc ] o
Inner arcs ] o
Angle (30000 | [a0.000 |

Fill
on =

[ (] ] [ Cance ] | Help

In the Multiline Properties dialogue box, clicktime "Line" check boxes under "Start"
and "End". This will have the effect ohppingthe ends of the multiline with a 90
degree line. As you can see from the dialogue ypox,can change this angle if you
wish to give a chamfered end. Next, click the "©héck box in the "Fill" section and
then click on the Colour... button and select tHecblour from the palette. The
Multiline Properties dialogue box should now lodéelthe one in the illustration on
the left. Finally, click the "OK" button in the Miline Properties dialogue box and
again in the Multiline Style dialogue box. You a@w ready to draw with your new
multiline.

Start the Multiline command, pick a number of psiahd admire your handiwork. If
you have followed this tutorial closely, your newltiine should look something like
the one in the illustration on the right. Notice #ffect of the various changes you
have made compared with the Standard multilinesstyl
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One limitation of multiline styles is that you cartrmodify a style if there are
multilines referencing the style in the currentvdreg. This is a shame because it

means that it is not possible to update multilityées in the same way as it is possible
to update text or dimension styles. You also cachange the style of an existing

multiline. If you really want to modify a multilinstyle, you will have to erase all
multilines that reference the style first.

If you are new to AutoCAD, the whole process of kiog with multilines and

creating multiline styles may appear a little beleiing because it touches upon a

number of aspects of the program with which you matybe familiar. If this is the

case, it may be a good idea to return to this iaitor the future. Multilines are useful
because they can save lots of time but their ufrlg specific and you should think
carefully before using them. It may, for example,nbore convenient simply to draw

a polyline and to create offsets using the Ofteshmand.

Tips & Tricks

« You will have noticed that many of the draw commanetjuire thet=key on

the keyboard to be pressed to end them. In AutoGAEKing the right mouse
key and selecting "Enter" from the context menuthassame effect as using
the +~key on the keyboard. Using the right-click contexnu is a much
more efficient way of working than using the keytmba

You can also use the-key or right mouse click to repeat the last command
used. When a command has ended, you can stadtiit bg right clicking and
selecting "Repeatommant from the context menu rather that entering the
command at the keyboard or selecting it from thégmwn or toolbar. By this
method it is possible, for example, to repeat ife ¢command without
specifically invoking it. The command sequence rhlggn something like the
one below.

Command Sequence
Command: LINE

Specify first point: (pick P1)
Speci fy next point or [Undo]: (pick P2)
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Speci fy next point or [Undo]: (right-click and select Enter)
Conmand: (right-click and select Repeat Line)

Specify first point: (pick P1)

Speci fy next point or [Undo]: (pick P2)

Speci fy next point or [Undo]: (right-click and select Enter)
Conmand: (right-click and select Repeat Line)...

You could continue this cycle as long as you negdsithg only the mouse for input.

« You can change theinetypeof any of the objects created in the above
tutorial. By default all lines are drawn with adigpe called "Continuous".
This displays as a solid line. However, lines carmisplayed with a dash,
dash-dot and a whole range of variations. See thedDPropertiesutorial for
detalils.
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WEEK 7

Object Selection In AutoCAD

| ntroduction

Before you start to use the AutoCAD Modify commangsi need to know
something about selecting objects. All of the Mgaibmmands require that you
make one or more object selections. AutoCAD hasalewrange of tools which are
designed to help you select just the objects yadn€his tutorial is designed to
demonstrate the use of many of the selection optids with so many aspects of
AutoCAD, developing a good working knowledge ofgb@ptions can drastically
improve your drawing speed and efficiency.

Selecting Objects by Picking

Perhaps the most obvious way to select an objestiinCAD is simply to pick it.
Those of you who have used other graphics basktikstivill be familiar with this
concept. Generally all you have to do is place yausor over an object, click the
mouse button and the object will be selected. imréspect AutoCAD is no different
from any other graphics utility.

When you start a Modify command such as ERASE ,thwtgs happen. First, the
cursor changes from the useabsshairsto thepickboxand second, you will the the
"Select objects" prompt on the command line. Bdtthese cues are to let you know
that AutoCAD is expecting you to select one or magects.

Sel ect obj ects:

To select an object, place the pickbox over a gfatie object and left-click the
mouse. When the object has been pickedhighlightedin a dashed line to show that
it is part of the current selection and the commlaralreports "1 found". You will

now see the "Select objects” prompt on the comntiaadagain. At this point you can
continue adding more objects to the current seediy picking them or you can
press+-or the Space Bar to complete the selection.
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The Crosshairs The Pickbox Highlighted Object

When you pick one or more objects in responsedd $elect objects” prompt, you
are effectively creating selection setSelection sets are an important concept in
AutoCAD because they can be used to great effgpeaally when drawings become
large or complicated.

An Example

Follow the example below to get an idea how a seleset can be created by picking
objects.

Draw Two Circles

Draw two circles using the CIRCLE command, Dia@ircle » Center, Radius from

the pull-down menu c@ from the Draw toolbar. The size and position of¢hreles
does not matter.

Comand: CIRCLE

Specify center point for circle or [3P/2P/ Ttr (tan tan radius)]: (pick
a point in the middle of the drawing window)

Specify radius of circle or [Dianeter] <8.3453>: (pick another point to
define the circle circumference)

Comand: CIRCLE

Specify center point for circle or [3P/2P/ Ttr (tan tan radius)]: (pick
the center point of the second circle)

Specify radius of circle or [Dianeter] <37.9174>: (pick another point to
define the circle circumference)

Erase the Two Circles

Erase the two circles using the ERASE command, ddErase from the pull-down
or & from the Modify toolbar.

Command: ERASE

Sel ect obj ects: (place the pickbox over a circle circumference kfidclick)
1 found

Sel ect objects: (place the pickbox over the second circle circupriee and left-

click)
1 found

Sel ect objects: (press+to complete the selection and erase the objects)

Creating selection sets by picking objects can imecquite tedious if you want to
select a large number of objects. Just imaginenigata pick a hundred or more
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objects in a large drawing! Fortunately AutoCAD yides a number of selection
options which can help you select objects moreieffitly.

Window Selection

The Window option is invoked by typing W in resperie the "Select objects"
prompt. Window allows you to define a rectanglenggiwo points in exactly the
same way as the RECTANGLE command. Once the wiridal&fined, all objects
which lie entirely within the window will be selexd.

The Window selection box is show@nly objects entirely within the
as a rectangle with a solid line  window will be selected

Command Sequence

Conmand: (start one of the Modify commands such as ERASE)

Sel ect objects: W

First corner: (pick first corner)

Speci fy opposite corner: (pick second corner)

Sel ect obj ects: (atthis point you can either select more objects—~to complete
the selection set and continue with the currentroand.)

Crossing Window Selection

The Crossing Window option is invoked by typing tGlee "Select objects” prompt
and is a variation of the Window command. The comiirsequence is exactly the
same but objects are selected which lie entiretiiiwithe window and those which
cross the window border.
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The Crossing selection box is sho®@bjects within and crossing the
as a rectangle with a broken line window will be selected

I mplied Windowing

Although you can explicitly invoke the Window andoSsing Window selection
boxes by entering W or C at the keyboard when ptethfo "Select objects”, in
practice this is rarely done. Both of these sebectiptions are so commonly used that
AutoCAD provides a method ahplied windowingso that you don't have to use the
keyboard at all. You can test this out without gsamy command. If you pick a point
in space on the graphic window, you will noticetthatoCAD automatically assumes
that you want to define a selection window and ulsegick point as the first point of
that window. If you move the cursor to the rightloé pick point you will get a
Window selection box (solid line). If you move tbarsor th the left you will get a
Crossing Window selection box (broken line). Witlitte bit of practice the use of
implied windowing can make the whole drawing pracesry efficient and you will
rarely find yourself having to explicitly invokedlwindow selection options from the
keyboard.

The Undo option

It often happens that you inadvertently add objedteh you don't want to a
selection set during its compilation. When thisuwssan the middle of a complicated
selection it can be pretty annoying. Fortunatelyo®AD allows you to undo the last
selection made during the compilation of a selecset. All you need do is enter U at
the next "Select objects" prompt to remove the abjpreviously added.

Selecting All Objects

The All option is invoked by typing ALL at the "Ssit objects” prompt. You can use
this option to select all the objects in the curdnawing, no picking is required.
Objects on Locked or Frozen layers are not selémtiedbjects on layers which are
simply turned off are selected.
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WEEK 8

Fence Sdlection

The Fence option allows you to draw a multi-segntiert like a Polyline. All objects
which cross the fence will be selected. The Fempt®io is invoked by typing F at the
"Select objects" prompt.

Command:
(start one of the Modify commands such as ERASE)

Command Sequence

Sel ect objects: F

First fence point: (pick first point)

Speci fy endpoint of line or [Undo]: (pick second point)

Speci fy endpoint of line or [Undo]: (pick another point o#to end fence
selection)

Sel ect objects: (4 to complete the selection set or add more objects)

Window Polygon Selection

The Window Polygon option, invoked by typing WHsisiilar to the Window option
except that you can define an irregular polygorpshaithin which objects will be
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selected. As with the Window option, only objectsieh fall entirely within the
polygon will be selected.

Command Sequence

Conmand: (start one of the Modify commands)

Sel ect objects: WP

Fi rst pol ygon point: (pick first point)

Speci fy endpoint of line or [Undo]: (pick second point)

Speci fy endpoint of line or [Undo]: (pick third point)

Speci fy endpoint of line or [Undo]: (pick another point o#~to end polygon
selection)

Sel ect objects: (+ to complete the selection set or add more objects)

A polygon is formed by picking at least three psint

Crossing Polygon Selection

The Crossing Polygon option can be used in exdloysame way as the Window
Polygon option but it has the same selection caites the Crossing Window option,
I.e. objects will be selected if they fall entirelythin or touch the polygon boundary.
This option is invoked by typing CP at the "Selelsfects" prompt.

Note: Lines, polygons and windows drawn using the seleaptions do not exist as
drawing objects. Once the selection has been nieyedisappear.

Using a Previous Selection

AutoCAD always remembers the last selection setdefined. This is very useful
because you may need to make a number of chanigesdiferent commands to the
same group of objects. In order to re-select thiedalection set you can use the

Previous option. The previous option is invokedyping P at the "Select objects"
prompt.

Selecting the Last Object

You can select the last object created by entdriagthe "Select objects" prompt.
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Object Cycling

When drawings become complicated it is sometimiéswlk to select the particular
object you want because it is either very closertoverlies another object. In such a
case it may happen that the other object is seleatd not the one you want. Object
cycling is designed to overcome this problem. lfi yoake a pick whilst holding the
Control (Ctrl) key down, AutoCAD will respond witkCycle on>". If you continue
to pick, each object near the pick point is highiey in rotation. Just keep picking
until the object you want is highlighted, then tigfick or +=, AutoCAD responds
"<Cycle off>", the required object is added to fiadection set and you can continue
to select more objects as normal.

Adding and Removing Objects

AutoCAD provides two methods for adding and remg\waiijects to and from a
selection set. As you know, objects can be addedselection set simply by picking
them or by using one of the methods outlined ab¥wee. can remove selected objects
from a selection set just as easilygdhyft picking If you hold the Shift key down on
the keyboard while picking a selected object, dimé¢ct will be deselected (removed
from the current selection set). You can tell wheselected object has been
deselected because it is no longer highlighted. d&uremove more than one object
at a time by holding down the Shift key while usimgplied windowing. However,
none of the other selection options which requegbloard input will work using the
shift pick method.

If you need to remove a more complex selection ftencurrent selection set you
should use the Remove option to switch to Removeank you enter R at the
"Select objects" prompt, AutoCAD will respond:

Renove obj ects:

Objects now picked or selected using any of thevalethods will be removed from
the current selection set. When you have finisleadoving objects, you can return to
Add mode by entering A at the "Remove objects" ppbm

You can use any combination of picking, selectiptiams and add/remove modes to
define your selection set. Once you are happyyxathave selected all the objects
you need, just hi#=to complete the selection process and to contiritretire current
command.

When you feel confident with the basic selectianigphave a look at the Advanced

Selectiontutorial to find out how to use AutoCAD's advanaedection tools for
creating complex selection sets.
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WEEK 9

Modifying Objects
| ntroduction

AutoCAD drawings are rarely completed simply bywiray lines, circles etc. Most
likely you will need toModify these basic drawing objects in some way in omler t
create the image you need. AutoCAD provides a wtanige of modify tools such as
Move, Copy, Rotate and Mirror. As you can see ctmand names are easily
understandable. However, the way these commandsig/aot always obvious. This
tutorial is designed to show you how all of the Mp@ommands work. If you just
need information quickly, use the QuickFind toolbatow to go straight to the
information you need or select a topic from theteats list above.

Mogity § 0 f | 1 J 1 1 1 | 1 ] | |8
&% A& B PO HER AT

As is usual with AutoCAD, the Modify tools can becassed in one of three ways,
from the keyboard, from the pull-down menu and frive toolbar. All of the Modify
tools are available from the Modify pull-down ame tModify toolbar. In each section
below, the toolbar, pull-down and keyboard optians given. The method you
choose is entirely up to you. Ultimately you wifleithe method that you feel most
comfortable with or the one you find most efficieAttoCAD allows great flexibility
and there aren't any right or wrong ways of workifigat said, it should be pointed
out that the use of toolbars in AutoCAD is almdstagys quicker than any other
method.
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VIR sference ¥ Show shorteut keys in ToolTips

[]Solids Editing |

Cloge I Help

The Modify toolbar is usually displayed by default if it is not already displayed,
you can display it using the TOOLBAR command, VitWoolbars...from the pull-
down menu. When the Toolbar dialogue box (showrvapappears, simply check

the box next to "Modify" in the toolbars list. MamyutoCAD users work with the
Modify toolbar permanentlgockedon their screen because it gives one-click access
to all of the commands, making the drawing proeeash more efficient.

The Erase Command

Toolbar  Modify ﬁ

Pull-downModify P Erase
Keyboard ERASEshort-cute

The Erase command is one of the simplest AutoCAmRmands and is one of the
most used. The command erases (deletes) any sktdget(s) from the drawing.

Remember you can always get deleted objects batypbyg U to undoﬂfrom the
Standard toolbar or by using the OOPS command.

Command Sequence

Command: ERASE
Sel ect obj ects: (pick an object to erase)
Sel ect objects: 4(to end the selection and erase the object)

If you simply want to erase the last object yowated you can typke at the "Select
objects" prompt. The last object will be highligthtend you can then select more
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objects or4 'to end the command. See the "Object Selettatorial for more
information on selecting objects.

The Copy Command
Toolbar  Modify “3,

Pull-downModify » Copy
Keyboarc COPY shor-cut CF

The Copy command can be used to create one ordnpfieates of any drawing
object or objects which you have previously crea@apy is a very useful and time-
saving command because you can create very cordpexng elements and then
simply copy them as many times as you like.

Before Copy During

Command Sequence

Command: COPY

Sel ect obj ects: (pick object to copy, P1)

Sel ect objects: +(to end selection)

Speci fy base point or displacenment, or [Miltiple]: (pick P2 or M for
multiple copies)

Speci fy second point of displacenent or <use first point as

di spl acenent >: (pick P3)

The multiple option allows you to create additiooapies of the selected object(s) by
picking as many new points as you like. To end &ipie copy, just hit the~—key.

Notice that the "Base point", P2 and the "Secondtfyd®3 do not have to be picked
on or near the object. The two points are simpgdus indicate the distance and
direction of the copied object from the originajesti.

The Mirror Command

Toolbar Modify 4k

Pull-downModify »Mirror
Keyboard MIRROR short-cutMI
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The Mirror command allows you to mirror selectegects in your drawing by
picking them and then defining the position of mraginary mirror line using two
points.

Before Mirror

Command Sequence

Command: MIRROR

Sel ect obj ects: (pick object to mirror, P1)

Sel ect objects: 4-(to end selection)

Specify first point of mirror line: (pick P2)

Specify second point of nmirror line: (pick P3)

Del ete source objects? [Yes/No] <N>: #(for No to keep the original object)

Notice that in the command sequence above, pretisintg'key when asked whether
to "Delete source objects?" resulted in a "No" oese. This is because "No" is the
defaultoption. AutoCAD always shows the default optiorthivi triangular brackets,
in this case "<N>". Many AutoCAD commands offeraldf options. They are
usually the most commonly used and you need oght-glick and select "Enter"
from the menu or press~on the keyboard to accept them.

In order to create perfectly horizontal or vertinatror lines use Ortho. For more
information on the use of Ortho and other drawiitg asee the "Drawing Aids
tutorial.

The Offset Command

Toolbar Modify &

Pull-downModify ¥ Offset
Keyboarc OFFSETshor-cui O

Offset is probably one of the most useful commdndsonstructing drawings. The
Offset command creates a new object parallel tmocentric with a selected object.
The new object is drawn at a user defined distétneeoffset) from the original and in
a direction chosen by the user with a pick poirdu’tan offset lines, arcs, circles,
ellipses, 2D polylines, xlines, rays and planamss.
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Command Sequence

Conmand: OFFSET

Speci fy of fset distance or [Through] <1.0000>: 10 (specify distance)
Sel ect object to offset or <exit>: (selectobject, P1)

Specify point on side to offset: (pick direction, P2)

Sel ect object to offset or <exit>: #42(to end or select another object to
offset)

In the illustration below, a line (cyan) has beéfset to the right through a distance

"Offset" by picking a point to the right of the gimal line. The result is a new line
(red) to the right of the original.

Offset

Offsetting a Line Offsetting a Circle

Circles can be offset inside or outside of thenmelo create a new circle which is
concentric (has the same centre point) with thgiral circle. In the illustration, a
new circle (red) has been created outside of tiggnat by picking a point outside of
the original circle. The radius of the new cirdehe offset distance "Offset" plus the
radius of the original circle.

In the illustration above, the new objects andinabobjects are shown in different
colours for clarity. In reality, offset objects itit theirobject propertiesrom the
original object. See the "Object Propertiagorial for details.

The Array Command

Toolbar  Modify 8o

Pull-downModify »Array
Keyboarc ARRAY shor-cut AR

The Array command makes multiple copies of seleotgdcts in a rectangular matrix
(columns and rows) or a polar (circular) patterdmisicommand has been completely
transformed in AutoCAD 2000i. It is now completeliglogue box driven with the
option to see a preview of the array before iré&ated. You can also now create
rectangular arrays at a user specified angle. ddnistitutes a major improvement in
usability.
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WEEK 10

The Rectangular Array

2 Columns

£
=
"

]
|—-—m'—-—|

Rectangular Array

The illustration on the right shows the result&.@éctangular array with two columns
an three rows. The distance between rows is irgticaith the dimensioBR and
between columns witBC. When creating rectangular arrays it is important
remember that new rows are created above the afigbject and new columns are
created to the right of the original object. Theuléng array is, therefore, always
created with the original object in the bottom ledind position with respect to the
current co-ordinate system. In the illustratiorg thiginal object is shown in cyan and
the new objects in red. It is possible to creataysrwhich do not align with the

World Co-ordinate Systely setting dJser Co-ordinate Systefinst. See the UCS
tutorial for details.

Try creating this array yourself. First, draw atasgle 20 drawing units wide and 10
drawing units tall. To do this, start the rectanggenmand Draw* Rectangle from the
pull-down menu. When you are prompted to pick apgick somewhere in the
lower left quarter of the drawing area. Then, wien are prompted for a second
point, enter the relative cartesian co-ordinate @@20You have now drawn a
rectangle at the right size. See the Using Co-atdstutorial for more information on
drawing with co-ordinates.
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Help
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Now start the Array command.First of all, make dinag the Rectangular Array radio
button is selected and that you are looking aR&etangular Array dialogue box and
now follow the steps below:

1.

Click the Select objects button. The dialogue bdktemporarily disappear
enabling you to select the rectangle you just diRewss the Return button on
your keyboard to complete the selection. You am® returned to the dialogue
box and the message immediately below the Selgeic@®tbutton should read
"1 objects selected"”.

Enter the number of rows required in the Rows leol. For this example,
enter the value "3". Notice that the schematic igw\on the right hand side of
the dialogue box updates to reflect the valuesarelentering.

Enter the number of columns required in the Colusdisbox. Enter the
value "2".

Enter the row offset in the Row Offset edit boxisTis the distance DR in the
illustration above. Note that tis is not the dis&between rows. In this
example, our rectangle is 10 units high and we aviter a row offset of 15.
The result will be a 5 unit gap between rectangles.

array x|
Accept | I cudlify I Cancel |

Enter the column offset in the Column Offset edix bThe same parameters
apply as for the row offset. Enter a value of 2gitee a 5 unit gap between
our rectangles.

Click on the Preview button. Once again, the diaéogox disappears and the
specified array is temporarily drawn so that we geeview it. We are now
offered 3 choices. If the array isn't quite rigtlick the Modify button to
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return to the Array dialogue box. If you are happth the array, click the
Accept button, the array will be permanently draama the command is
ended.

You should now have an array that looks similath®one in the illustration above
consisting of 6 rectangles arranged in 3 rows aodl@nns. As you can se, this
command is very powerful and can save lots of iinused carefully.

The Polar Array

The polar array works in a similar way to the regiaar array. The main difference is
that rather than specifying the number and offsetdws and columns, you must
specify a center point and the total number of dbje the array (including the
original object).

cramay 2 x|

" Rectangular Array % Polar fray E[g Select objects

Centerpoint: ¢ |396.6462 . |333.2198 >[}|

— Method and walues

b ethod: — Q)
Tatal number of iterms & Anale to fill j

1 objects selected

Taotal number of items;

IE a
Anle ta fil [350 y y——
Angle bebween items: IEEI y

For angle ta fill, a pozsitive value specifies
counterclockwize rotation. A negative value ]
zpecifies clockwize rotation.

Tip Cancel

e Preview <
¥ Fotate items as copied More ¥ | Help

a4l

You can try this for yourself by drawing anothecteangle as described abovéis
time, though, locate the rectangle in the centpentaf of the drawing area. Now, start
the Array command, click the Polar Array radio batand follow the steps below:

1. Click the Select objects button. The dialogue bdktemporarily disappear
enabling you to select the rectangle you just dRwess the Return button on
your keyboard to complete the selection. You am returned to the dialogue
box and the message immediately below the Selgetc@®button should read
"1 objects selected".

2. Specify the center point for the array. This isplt C in the illustration
below. You can do this by entering x and y co-oatis into the appropriate
edit boxes if you know what these values shouldHmvever, this is rarely
the case and most often you will want to click ek Center Point button to
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pick a point from the drawing area. Pick a poimhswhere below the
rectangle you have just drawn.

3. Enter a value for the total number of items. F@ &xample, enter the value
"6". Notice that once again, the schematic prewigdates to reflect the
values you have entered.

4. Make sure that the Rotate items as copied checisbtxecked.

x
Accept | b odify I Cancel |

5. Click on the Preview button. Once again, the diaéogox disappears and the
specified array is temporarily drawn so that we peview it. We are now
offered 3 choices. If the array isn't quite rigtlick the Modify button to
return to the Array dialogue box. If you are happth the array, click the
Accept button, the array will be permanently draama the command is
ended.

The array you have just drawn should look somethkegthe one illustrated below,
left. Take some time to play around with the othgtions in the Array dialogue box
to see what they can do.

Polar Array

The illustration above shows the results of a pafeay using an original rectangle
(cyan) copied six times about a centre point Gubh an angle of 360 degrees (full
circle). The only difference between the arraytmnleft and the one on the right is
that the Rotate items as copied checkbox medaghecked in the right hand example.

All new objects created with the Array command wvitierit the object properties of
the original object. See the "Object Propeftiesorial for information on object
properties.

The Move Command

Toolbar  Modify
Pull-downModify » Move
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Keyboard MOVE short-cutM

The Move command works in a similar way to the Copgnmand except that no
copy is made, the selected object(s) is simply rddk@n one location to another.

Before Move

Command Sequence

Command: MOVE
Sel ect obj ects: (pick object to move, P1)
Sel ect objects: +(to end selection)

Speci fy base point or displacenent: (pick P2)
Speci fy second point of displacenent or <use first point as

di spl acenent >: (pick P3)

Note that as with the Copy command, the two piakisp P2 and P3 are used only to
indicate the distance and direction of movement.

The Rotate Command

Toolbar Modify O

Pull-downModify ¥ Rotate
Keyboard ROTATE short-cutRO

The Rotate command allows an object or objectetmtated about a point selected
by the user. AutoCAD prompts for a second rotagiomt or an angle which can be
typed at the keyboard.
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Before Rotate

Command Sequence

Command: ROTATE
Current positive angle in UCS: ANGDI R=countercl ockwi se ANGBASE=0

Sel ect obj ects: (pick object to rotate, P1)

Sel ect objects: +(to end selection)

Speci fy base point: (pick base point, P2)

Specify rotation angle or [Reference]: (pick second point, P3 or enter angle)

Remember, by default, AutoCAD angles start at Bokcand increase in an anti-
clockwise direction. The "ANGDIR" and "ANGBASE" vables remind you of this.

If you want to rotate in a clockwise direction yoan enter a negative angle by using
a minus sign.

Note: You can change the angle direction and the bagle asing the Units
commandfFormat P Units... from the pull-down menu. Click the "Clockwise" chke
box to change the direction and click the "Directic’ button to set the base angle.

The Scale Command
Toolbar  Modify

Pull-downModify *Scale
Keyboard SCALE short-cutSC

The Scale command can be used to change the sareatfject or group of objects.
You are prompted for a pick point about which tekestion set will be scaled.
Scaling can then be completed by picking a secaimt gnot always easy because it
can sometimes be difficult to precisely control siealing) or by entering a scale
factor at the keyboard. For example a scale faaft@rwill double the size of the
objects in the selection set and a factor of Olbhaif them.
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Before Scale During

Command Sequence

Command: SCALE

Sel ect obj ects: (pick objects to be scaled, P1)

Sel ect objects: 4-(to end selection)

Speci fy base point: (pick base point, P2)

Specify scale factor or [Reference]: (pick second point, P3 or enter scale
factor)

In the example shown above, the original tree syrhas been enlarged by
dynamically scaling it using pick points to detemsihe change in scale. If you want
to scale an object precisely, it is much easienter a scale factor using the
keyboard.

Note that the position of the new sized tree synidketermined by the location of
the base point. The base point, P2 has been piokibeé upper right of the centre of
the tree which resulted in the centre of the trefisg to a lower left position. If the
base point had been picked in the centre of tleesdyenbol, the tree would have
remained in the same position. In theory the bag# pan be any point in the
drawing area but for ease of control it is bestitoose a known point so that the
results are obvious.

The Stretch Command

Toolbar Modify [

Pull-downModify P Stretch
Keyboarc STRETCF shor-cut S

The Stretch command can be used to move one orvadiees of an object whilst
leaving the rest of the object unchanged. In tlete below, a rectangle has been
stretched by moving one vertex to create an iraagshape.
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Select Vertex During Stretch After Stretch

Command Sequence

Command: STRETCH
Sel ect objects to stretch by crossing-w ndow or crossing-pol ygon...

Sel ect obj ects: (pick first point of crossing window)
Speci fy opposite corner: (pick second point of w ndow)

Sel ect objects: 42(to end selection)
Speci fy base point or displacenent: (pick base point)
Speci fy second point of displacenent: (pick second point)

To select vertices to stretch, you must use a rr@sgindow or polygon. See the
"Object Selectiohtutorial for details of these selection methods.

Stretching with Grips

Although the Stretch command can be very useftiladtlargely been superseded by
the use of "Grips" which allow this sort of moddten to be made much more
intuitively.

Select Rectangle Activate Grip Pick New Point

To stretch an object using grips, simply selectabiect by clicking on it (you can do
this without starting a command). The object becohighlighted and small square
grips appear at each vertex and various snap polepending upon the object type.
Click a grip to activate it and click again to refiimn it. When you have completed
your modifications, use the Escape key (Esc) atdpdeft of your keyboard to
deselect the object and release grips.

The Lengthen Command

Toolbar  Modify o
Pull-downModify »Lengthen
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Keyboard LENGTHEN short-cutLEN

The Lengthen command can often be used insteaithef ¢he_Trimor Extend
commands. Indeed the end result is exactly the saheeLengthen command can be
used to either lengthen or shorten Lines, Arcsndpaylines, elliptical Arcs and
open Splines without the use of cutting or boundsathyes.

Command Sequence

Command: LENGTHEN

Sel ect an object or [DElta/Percent/Total/DYnanic]: DY
Sel ect an object to change or [Undo]: (Selecta line or arc)
Speci fy new end point: (pick new end point)

Sel ect an object to change or [Undo]: +(to end)

The command sequence above demonstrates the tise@ynamic Lengthen option
which is probably the most useful for general psgdrafting. However, the other
options are worth getting to know because theyseae lots of time and effort.

The Total option allows you to change the totagterof a line to any value that you
specify. The Percent option allows you to chantirealength using a percentage. For
example, a value of 50 will result in a line ondf ti@e length of the original and a
value of 200 will result in a line twice the lengihthe original. The Delta option can
be used to extend or reduce the endpoint of ebljne given distance. The endpoint
affected by the change is the one closest to ttlegmint when the object selection is
made.

The Trim Command

Toolbar  Modify 7

Pull-downModify » Trim
Keyboarc TRIM shor-cui TR

Before Trim

The Trim command can be used to trim a part oftgead. In order to trim an object
you must draw a second object which forms the ilogittdge”. Cutting edges can be
lines, xlines, rays, polylines, circles, arcs dipsks. Blocks and text cannot be
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trimmed or used as cutting edges. The illustrabiorthe right shows the Trim
command in action. The red square and circle haea brawn using the Polygon and
Circle commands respectively. In order to trim &hebjects, a line has been drawn
(cyan in the illustration), this forms the cuttiadge. The Trim command, unlike most
other modify commands requires that two separgecobelectionsire made. The
cutting edges are selected first (there can beoongore) and then the objects to be
trimmed are selected. In the example above, tleeidiselected first because it forms
the cutting edge and then the square and circleedeeted.

The Trim command is slightly more complicated tinaany other modify commands.
To get a better understanding of how it works, deasguare, circle and line as
illustrated above and then follow the command segedelow. Don't forget to watch
the AutoCAD command line at each stage of the m®ce

Command Sequence

Command: TRIM
Current settings: Projection=UCS Edge=None
Sel ect cutting edges ...

Sel ect obj ects: (select the cutting edge, P1)

Sel ect objects: 4(to end cutting edge selection)
Select object to trimor shift-select to extend or

[ Proj ect/ Edge/ Undo] : (pick the part of the square which you want to i)
Select object to trimor shift-select to extend or

[ Proj ect/ Edge/ Undo] : (pick the circle, P3)
Sel ect object to trimor shift-select to extend or

[ Proj ect/ Edge/ Undo] : +-(to end)

Notice that at each trimming step you are givenaibi@on to undo the previous trim.
This can be very useful if you inadvertently piblke twrong object.

In the above example, when the objects were trimrneth pick points were made to
the right of the cutting edge, resulting in the oaal of that part of the objects to the

right of the cutting edge. Obviously, the portidrsquare and circle to the left of the

cutting edge could have been removed by pickirthedeft of the cutting edge. Also,
you may not have noticed it, but by trimming a leirgou have created an Arc object.
This makes no visible difference but the objecetiqas changed.

The Extend Command

Toolbar Modify ﬂ

Pull-downModify P Extend
Keyboard EXTEND short-cuteX
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Before Extend

This command extends a line, polyline or arc to tra@ether drawing object (known
as the boundary edge). In the illustration on thktr two lines (red) are extended to
meet another line (cyan) which forms the boundaliyee This command works in a
similar way to the Trim command, described aboweo Felections are made, one for
the boundary edge(s) and one for the object(sytene.

Lines and other objects can be extended in onemflirections. In the illustration on
the right, the red line could be extended eithehéoright or to the left. You can tell
AutoCAD in which direction to extend by picking aipt to the right or left of the
midpoint respectively. AutoCAD does not intuitivédgow where the boundary edge
lies so you must explicitly indicate the directioinextension by picking either one
side or other of the midpoint.

Draw the lines as shown in the illustration andiofelthe command sequence below.

Command Sequence

Command: EXTEND
Current settings: Projection=UCS Edge=None
Sel ect boundary edges ...

Sel ect obj ects: (select the boundary edge, P1)

Sel ect objects: 42(to end boundary edge selection)
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : (pick the object which you want to be extended, P2
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : (pick another object which you want to be extendr)
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : 4-(to end)

Sometimes you may get the message "Object dogataatect an edge" or "No edge
in that direction". If this happens it means thati are either picking the wrong end of
the object or the object you are trying to extenitinot meet the boundary edge. The
solution is either to pick near the end you wargxtend or to move the boundary
edge so that the extended line will intersect wtith

Using Edgemode
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If the line you are trying to extend does not isést with the boundary line, you can
use the "Edge" option to toggiElgemodéo "Extend" (the default is "No Extend").
When the Extend command is set to Extend Modeplbfects being extended will
extend to an imaginary line through the boundageedrespective of whether the
extended object actually intersects with the bounddge. This is particularly useful
and can save lots of time.

Before extending with
Edgemode set to "Extend"

The illustration on the left shows the result ofegxling a line (red) to a boundary
edge (cyan) with Edgemode set to "Extend". The sanmmeess would have resulted in
an error message if Edgemode had been set to "Mmé&X To get a better
understanding of how this works, draw the two limeshown in the illustration and
try to extend them using the default settings. W§mmn have done that, follow the
command sequence below.

Command Sequence (Edgemode)

Command: EXTEND
Sel ect boundary edges: (Projnode = UCS, Edgenpode = No extend)

Sel ect obj ects: (select the boundary edge, P1)

Sel ect objects: 4+2(to end boundary edge selection)
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : E (to use the Edge option)
Enter an inplied edge extension node [Extend/ No extend] <No extend>:

E (to set Edgemode to Extend)
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : (pick the object to be extended, P2)
Sel ect object to extend or shift-select to trimor

[ Proj ect/ Edge/ Undo] : +-(to end)

Notice that the current value of Edgemode is alwigplayed on the command line
when you start the Extend command. The Edge optaoralso be used with the Trim
command to enable trimming to cutting edges whcimot actually intersect the
object to trim. Edgemode issystem variableso any change to its value will affect
both the Trim and Extend commands.

See the Lengthecommand for more ways to extend and trim objects.
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Shift Selection with Trim & Extend

You may have noticed during the command sequerncdkd Trim and Extend
commands that you have the option to "shift-selélttis feature is new to AutoCAD
2000i and it enables you to extend while usingTthien command and to trim while
using the Extend command. These two commands ayechesely related and you
often need to trim and extend objects at the same tf you are a beginner with
AutoCAD it may be a good idea to avoid this featrgally, the Trim and Extend
commands can be tricky to get to grips with in aage. However, do remember this
feature because it is a great time saver.

The Break Command

Toolbar  Modify ﬂ

Pull-downModify P Break
Keyboarc BREAK shor-cui BR

The Break command enables you to break (removeofjaaih object by defining two
break points. In the illustration below, a corneaaectangle has been removed. The
Break command can be used with lines, polylings]as, arcs ellipses, splines, xlines
and rays. When you break an object, you can edtblect the object using the first
break point and then pick the second break pointpa can select the object and then
pick the two break points.

Before Break

Command Sequence

Command: BREAK

Sel ect obj ects: (select the object using the first break poinf, P1

Speci fy second break point or [First point]: (pick the second break point,
P2)

The section of the object is removed and the conahesuals.

Sometimes you may want to select the object fimdtthen specify the two break
points. If this is the case, use the "First poaytion to specify the first break point.
By default, AutoCAD assumes that the point usesklect the object is the first break
point. This is often confusing for new users.

It may sometimes be necessary to break a linetwiiovithout removing any part of
it. In this case, simply pick the first and secdmeak points in the same position.
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The Chamfer Command

Toolbar Modify ¥
Pull-downModify » Chamfer
Keyboard CHAMFER short-cutCHA

The Chamfer command enables you to create a chaetfiween any two non-parallel
lines as in the illustration below or any two adjacpolyline segments. Usually, the
Chamfer command is used to set the chamfer distdmefere drawing the chamfer.
Follow the command sequence below where the chatfifEmces are changed to 20
before the chamfer is made.

Before Chamfer

Command Sequence

Command: CHAMFER
(TRIM node) Current chanfer Distl = 10.0000, Dist2 = 10.0000

Select first line or [Polylinel/Distance/ Angl e/ Tri m Method]: D (to set
distances)

Specify first chanfer distance <10.0000>: 20 (enter required distance)
Speci fy second chanfer distance <20.0000>: +(first distance value or enter a
different value)

Select first line or [Polyline/Distance/ Angl e/ Tri m Met hod]: (pick P1)

Sel ect second Iine: (pick P2)

The chamfer is made and the command ends.

Notice from the command sequence that there awgrdoer of options which can be
used to control the way the Chamfer command behd¥esPolyline option can be
used to chamfer all vertexes of a polyline simwétausly. The Distance option allows
you to specify the two chamfer distances. Anglevedl the angle between the first
line and the chamfer to be specified. Trim is usedontrol whether the original lines
are trimmed to the chamfer or remain as they anallly, Method is used to toggle
the command between Distance and Angle mode. WingreAnode is used, the
chamfer is defined using one distance and an aather than two distances.

The Fillet Command

Toolbar  Modify ﬂ
Pull-downModify P Fillet
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Keyboard FILLET short-cutF

The Fillet command is a very useful tool which aloyou to draw an arc between
two intersecting lines or adjacent polyline segrae¥bu first need to use the
command to set the required radius and then a ddoue to select the two lines.

Command Sequence

Command: FILLET
Current settings: Mbde = TRIM Radi us = 10. 0000

Select first object or [Polyline/Radius/Trini: R
Specify fillet radius <10.000>: 25

Sel ect first object or [Polyline/Radius/Trinj: (pick P1)
Sel ect second object : (pick P2)

Before Fillet

The Fillet command can also be used to fillet args circles. The "Polyline" option
also allows you to fillet all vertices of a polydirwith a single command. It's worth
experimenting with this command, it can save yds & time and enables you to
construct shapes which otherwise would be quitecdit.

Before Fillet

For example, you can easily create the lozengeessiapvn on the right from a
simple rectangle. Since AutoCAD rectangles areglegted polylines, you can use the
Polyline option of the Fillet command to fillet @blyline vertexes simultaneously.
Try this for yourself; draw a rectangle and theltofe the command sequence below.

Command Sequence

Command: FILLET
Current settings: Mbde = TRIM Radi us = 10. 0000

Sel ect first object or [Polyline/Radius/Trinj: P

Sel ect 2D pol yline: (pick P1)
4 lines were filleted
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Tip: Make sure that the radius you specify will fit thigects you select, otherwise
the fillet command will not work.

The Explode Command

Toolbar Modify ﬂ

Pull-downModify » Explode
Keyboarc EXPLODE

The Explode command is used to "explode" singleabjback to their constituent
parts. In other words, the command is used tomdilocks, polylines etc. (which may
be composed of a number of component objects) teattieir individual component
parts. The change has no visible effect.

Tips & Tricks

« Always look at the command line for guidance when gre learning new
AutoCAD commands. The command line will prompt youinformation and
this is the easiest way to find out how a new comunaorks. This is
especially true for the more complicated commaik@sTrim and Extend.

« The command line window displays 3 lines of textdeyault. You can change
this by clicking and dragging the top of the windfvame. When you are
starting with AutoCAD you may like to see more ttalines. The illustration
below shows the command line window increasedze & 6 lines.

Command: _trim

Current =etting=s: Projection=UCS Edge=Hone
Select cutting edge=s ...

Select objects: 1 found

Select objects:

Select object to trim or [Project-Edge-Tndo]:
[154.2519, 228.0260, 0.0000 | sMAP| GRID| ORTHO| POLAR| DSMAP|[OTRACE, Lw T|[kal

« The command line can also be displayed as a flpatixt window. The
AutoCAD text window is displayed by pressing theke¥ on the keyboard.
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WEEK 11

Direct Distance Entry

Introduction

Direct distance entry is one of those AutoCAD feasuthat is often overlooked. This
is rather unfortunate because it can be extremsdfuland an amazing time-saver.
Basically, direct distance entry enables you tavdsa object, such as a line, by
pointing in a particular direction with the cursord entering a distance at the
command line.

How does it work?

Say, for example, you wanted to draw a horizormt& With a length of 30 drawing

units. Start the Line command, Draukine from the pull-down menu (ilfrom the
Draw toolbar. When prompted, to specify the firsin for the line, pick a point
somewhere on the left side of the drawing area.

You now need to constrain the line to the horizbritau can do this using Polar
Tracking . Use the POLAR button on the status daunin on Polar Tracking.
Usually, Polar Tracking is on by default, so youymat need to do this.

Polar: 34,9558 = 07

Now, move your cursor to the right of the firstlpoint. If you are within a few
degrees of the horizontal, you should see sometiimdgar to the illustration on the
right. Hold your cursor in this position and simglgter 30 at the keyboard. When
you hit the Return key, a line segment is drawnui@is long and in the direction you
were pointing.

Obviously, you could vary this sequence to getedéht effects. If you only want to
draw horizontal or vertical lines, you could use¢horrather than Polar Tracking. Or,
you could configure polar tracking to snap to otiegles like 45° or 30°. You might
even want to turn both Ortho and Polar Trackingaoifl use free angles. See the
Drawing Aids tutorialto learn more about Polar Tracking

It's also worth pointing out that when Polar Trackhas snapped to an angle, as in
the illustration above, a Tool Tip is displayedisiool Tip displays a relative polar
co-ordinate from the first pick point to the currenrsor position. The first number is
the distance between the two points and it caruite gseful as a drawing guide since
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the value updates dynamically. See the Using Coratelstutorial for more
information on polar co-ordinates

Drawing Aids

Drawing with AutoCAD is really just like drawing andrawing board. Most
newcommers to Computer Aided Design assume thatvtfieneed to learn how to
draw all over again. In fact, many of the drawindsahat AutoCAD provides are
analagous to traditional drafting tools. Just as lyave a parallel motion and set
squares to help you draw horizontal and verticeddion a drawing board, AutoCAD
has similar drawing aids which can help you to dresizontal and vertical lines on a
computer. This means that in many respects, theinigetechniques are very similar.
If you ever get stuck, think how you would complattask on a drawing board and
then look for a similar way to do it with AutoCAD.

Ortho Mode

Status Be |[ORTHO
Pull-downNone
Keyboarc ORTHC or F8

Ortho is short foorthogonal which means either vertical or horizontal. Like t
other options on the status bar, Ortho is notyeattommand, it is a drawingode
which can either be turned on or off. Ortho mode loatoggledon or off in one of
three ways. The quickest way is just to click om @RTHO button on the status bar.
The appearance of the button tells you whetherddsleurrently turned on or turned
off. When Ortho is turned on, the ORTHO button ayperessed in. You can see
how this appears by looking at the status bartithti®n below. In the illustration,
Ortho is turned on but Grid and Snap are turned off

Command: ortho
Enter mode [OH-QFF] <ON::

Commnand :

|430.4745, 161.1489, 0.0000 | sMAP| GRID|[ORTHD POLAR|[DSMAR|[OTRACK LwT|[MODEL

Ortho can also be toggled on and off using the E&cHon key (see Function Keys
below for more details). Finally, you can also typeTHO at the command prompt
as in the command sequence below. Using Ortheisdlivalent of using your
parallel motion and set square on a drawing bo&fith Ortho mode turned on you
can only draw lines which are either vertical oribental. Turn Ortho mode on now
and draw some lines to get a feeling for how itksor
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Command Sequence

Command: ORTHO
Enter node [ OV OFF] <OFF>: (type ON or OFF)

Ortho mode is probably the simplest of all the dreyaids, and historically one of
the oldest. It is either on or it is off and thare no special settings to make. Also, it
does a very simple job; it constrains drawn lireethe horizontal or the vertical. You
may not be surprised to learn, therefore, thaiseshas largely been superceded by
more recent features, particularly Polar Trackiohgscribed below.

The Drawing Grid

Status BalGRID (right-click for settings)
Pull-dowr None
Keyboard GRID or F7

The drawing grid is a regular pattern of dots @igpt on the screen which acts as a
visual aid, it is the equivalent of having a shefegraph paper behind your drawing
on a drawing board. You can control the grid spgcso it can give you a general
idea about the size of drawn objects. It can aésaded to define the extent of your
drawing. See, Setting Grid Limjtéor more details.

Command Sequence

Command: GRID
Specify grid spacing(X) or [ON OFF/ Snap/ Aspect] <10.000>: (enter grid
spacing)

Grid spacing set to Grid spacing set to
10 drawing units 5 drawing units

Although you can use the command line to contrehisibility of the grid by using
the "ON" and "OFF" options this is more easily aseid using the F7 key or, better
still, by clicking the GRID button on the statug.idowever, the command line does
offer some additional options. The Snap optionvedlgou to automatically set the
grid spacing to the current snap spacing (see Blwale below). You can also change
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the aspect ration of the grid. By default, the X &hspacing of the Grid are the same,
resulting in a regular square matrix of grid paifdst you can display a grid with
different X and Y spacing by using the "Aspect"iopt

on
o

Setkings...

Grid mode and X/Y spacing can also be set usin@tiadting Settingglialogue box.
You can access grid settings by right-clicking @& button on the status bar and
selecting Settings... from the menu. You can alsthdofrom the pull-down menu,
Tools } Drafting Settings..and click on the "Snap and Grid" tab.

You may have noticed that the grid does not exiefitely in all directions. In fact,
it is only displayed within a finite rectangle. Yoan control the extent of the visible
grid using_Drawing Limits

Setting Grid Limits

Toolbar None
Pull-downFormat? Drawing Limits
Keyboard LIMITS

Drawing Limits is used to define the extent of ¢hiel display and to toggle Limits
mode which can be used to define the extent of goawing. The grid is displayed
within a rectangle defined by two pick points orardinates.

Command Sequence

Command: LIMITS
Reset Model space linits:
Specify lower left corner or [QOV OFF] <0.0000, 0. 0000>

(pick point, enter co-ordinates #¥to accept the default value)
Speci fy upper right corner <420.0000, 297. 0000>:

(pick point, enter co-ordinates #rto accept the default value)

Drawing Limits can also be used to turn Limits maaeor off. Limits mode can be
used to control where objects can and cannot hendidaimits is turned off by default
which means that there is no restriction as to w/ipeints can be picked and objects
drawn. When Limits is on, AutoCAD will not allow pds to be picked or co-
ordinates entered at the command line which faide of the specified drawing
limits. If you try to pick a point outside the dreng limits when Limits mode is
turned on, AutoCAD reports to the command line:

**Qutside limts
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Limits mode is useful if you know the extent of yqulotted drawing sheet and you
want to prevent objects being drawn outside ofdnésa. However, Drawing Limits is
most commonly used simply to control the exterthefGrid.

Snap Mode

Status Bal=NaF (right-click for settings)
Pull-dowr None
Keyboard SNAP or F9

Snap mode takes AutoCAD one step further than theidg board. With Snap mode
turned on AutoCAD only allows you to pick points iain lie on a regular grid. The
Snap grid is completely independent of the dispiag. However, the Grid spacing
and Snap spacing are usually set to the same t@mbuid confusion. You can force
the display grid to conform with the snap grid leyting the display grid spacing to
zero. The display grid will then automatically chareach time the snap grid is
changed. When Snap mode is turned on and the &didplayed, the Snap and Grid
spacings are the same and the crosshairs will juonp one grid point to another as
you move across the screen. This makes it veryteadsaw objects which have a
regular shape. The Snap command is used to sehépespacing and to toggle Snap
mode.

Command Sequence

Command: SNAP
Speci fy snap spacing or [ OV OFF/ Aspect/ Rot ate/ Styl e/ Type] <10. 0000>:

(enter the required snap spacing in drawing units)

] ]
L L

Orthographic Projection
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Isometric Projection

Although you can use the Snap command to turn 8mage on and off, it is much
more efficient to use the F9 function key on thgdaard or to click the SNAP button
on the status bar.

The "Aspect" option can be used to vary the hotiloand vertical snap spacings
independently.

"Rotate" is used to set the snap grid to any angle.

You can also set the snap style to eitsemetricor Standard(the default) using the
"Style" option. The Standard style is used for &bl drawing situations including
detail drawings irDrthographic ProjectionThe Isometric style is specifically to aid
the creation of drawings ilsometric Projectior(see the illustrations on the right).

The "Type" option allows you to set the snap typeither Grid (the default) or to
Polar. The Polar option can be used in conjunctith Polar Trackingso that Snap
mode snaps along polar tracking angles rathertth#re grid.

The grid snap is particularly useful if you neets lof modular objects such as bricks
or paviors. In the illustration on the left, thep&st option is used to set the X and Y
shap spacings to the brick dimensions and the Rofation is used to set the
orientation of the bond. Once these settings amenthe bricks can be accurately
drawn without any other drawing aids.
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All of the Snap variables can also be set usin@itfadting Settingslialogue box.
Right-click on the SNAP button and choose Settingsom the menu.

Drafting Settings

Toolbal  None

Pull-downTools # Drafting Settings...
Keyboard DDRMODES

The Snap and Grid mode settings, can also be mautethfie Drafting Settings
dialogue box, illustrated below .This dialogue ta&nnvoked from the command line
or from the pull-down menu but probably the simpieay is to right-click on either
the GRID or SNAP buttons on the status bar and sh6Broperties..." from the
context menu. The advantage of the Drafting Sedtaiglogue box is that it gives you
one-stop access to all the Grid and Snap settings.

£-"Drafting Settings 21

Snap and Grid | Palar Trackingl Ohject Snapl

" Polar shap

[~ Snap On (F9) ™ Grid On [F7)
—Snap — Gnd
Shap ¥ spacing: I1 0 Grid ¥ spacing: I1 0
Snap 7' spacing: I'I 0 Gnd " zpacing: I'I 0
Angle: IU
— Snap tupe & style
# baze: IEI
' Grid shap
' baze: IEI
* Rectangular shap
' |sometric shap
— Puolar spacing
IEI

Falan distance:

Options. .. | | (] 4 I| Cancel I Help

These options act in the same way as those irepective commands described
above, see The Snap Commamdl The Grid Commanfdr details. If you are
creating drawings in isometric projection, use'tlsemetric snap" option to change
the grids from the standaaithogonalsquare grid to a 30 degrisemetricgrid.

81



Standard orthogonal grid Isometric grid

Polar Tracking

Status BalFOLAR (right-click for settings)
Pull-downNone
Keyboarc F1C

Polar: 28,7595 < 0%

Polar Tracking is a bit like Ortho mode on steroMhereas Ortho constrains your
lines to either the horizontal or the vertical, &dlracking allows you to snap into
whatever angles you choose to configure.

By default, Polar Tracking snaps only to the hartaband the vertical. When you are
drawing a line, pick the first point and then make cursor close to a vertical or
horizontal location and your cursor will snap iplace. You will see a polar tracking
vector and a tool tip which displays the angle #reddistance from the pick point; in
other words, a relative polar co-ordinate.

82



" Drafting Settings el B

Shap and Grid ~ Palar Tracking | Object Snapl

W PEolar Tracking On [F10]

— Polar &ngle Settinge———— 1~ Object Snap Tracking Settings
Increment angle: % Track arthogonaly anly
hd rack. uzing all polar angle
lm j " Track Il pol I
a0 = zettings
45
o |
]Ig = Delete | — Polar &ngle meazurement
{* Absolute
" Relative to last segment

Options... | | (] || Cancel I Help |

In this default setting, Polar Tracking works likenore flexible version of Ortho but
if you look at the Polar Tracking tab on the DradtiSettings dialogue box, you will
see just how versatile it can be. Right-click om HOLAR button on the status bar
and choose Settings... from the menu.

Polar: 36,7612 < 23°

You can use the Increment angle drop-down lisetect one of the preset angle
increments. For example, if the increment angketso 22.5 degrees, Polar Tracking
will snap at 22.5 degree increments starting wetoalegrees.

Incidentally, you will notice that the reported &ngn the tool tip shown in the
illustration on the right is "23", whereas the attsnap angle is 22.5 degrees. This is
because angular units are set to display only wieigees and so, 22.5 is rounded up
to 23. See the Units and Scales tutdiealmore information on changing the
precision with
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Polar Tracking |

¥ Poar Tracking On [F1C)

— Pola Angle Scttings

|Fizrement ancle:

225 |
v sdditional angles
52

27

[ (=100
Delete |

which angular measurements are repot

You may sometimes need to snap to specific angkgyou are working on a
drawing of a site and the buildings are orientatea particular way. If you know the
angle, you can use the Additional angles optioada this specific angle so that Polar
Tracking will snap to it.

To set additional angles, all you need to do iskatin the New button and enter the
value in the list. The Delete button can be use@éitaove unwanted angles. It is also
possible to temporarily suspend Additional ang¥ésu can do this by deselecting the
Additional angles check box. When you do this,dhgles list is greyed out and those
angles won't be used for Polar Tracking until ybaak the box

Polar: 31.0682 « 52°

again

One of the great benefits of Polar Tracking is,thditen used in combination with
direct distance entry, you can draw lines of a gilength and at a preset angle
without using any construction lines and withowt treed for entering relative co-
ordinates. Drawing using this technique can beeex@ly efficient. See the Direct
Distance Entry tutorigior more details.
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WEEK 12

The Function Keys

Many of the modes described above can be contrqlékly using the keyboard
function keys. In most cases this is quicker thsingia pull-down or the command
line. The function keys are arranged along theofopur keyboard. AutoCAD uses

function keys F1 to F11. Their use is describedwel

TheF1 key on your keyboard brings up the "AutoCAD Hellser Documentation”

dialogue box. You can use this dialogue box toctetor help on any AutoCAD

command or topic. To find help on a command ordoglick on the Index tab and
enter a keyword. You will usually be given a listoptions in the topics list; select the

most appropriate and click the "Display" buttorsé® the item.

o
Hide Back Print Options
[~

Contents  Index |§earch| Favu:ur_itesl Cluerny I

Type in the keyword to find:

||:|rth|:|

[(rtho button [ztatus bar)
ORTHO command
Ortho mode

and polar tracking

|zametric Snap/Gnd mode and

turning on and off

IJCS orientation and
Ortho mode for curgar pogitioning
orthogonal
Orthogonal transformation type
Orthographic and |zometric Yiews tab [View—
Orthographic option [UCS, Toals men)
orthographic projections. See parallel projec
orthographic UCS e

changing to

arientation relative to a base coordinate =

resetting the arigin of

[

soecifuing
Dizplay |

AutoCAD 2000i Help

What's Hew in this Belease
Lsing Help

sing &ctive Assistance
Documentation Updates
AutoCal 20000 Readme

[

TheF2 key is used tooggle (turn on and off) the AutoCAD text window. Thisas

floating version of the command window which carrésized to suit your
requirements. The text window contains the wholammand history from the
beginning of the drawing session. If you wish, yam scroll back to see which

commands you have used. The text window is alstulufeg viewing the results of
commands like LIST which report to the command tinea number of lines which

may scroll off the command window and make therfialift to view.
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El AutoCAD Text Window - Drawingl.dwg -0 x|

Edit

CIRCLE Layer: "0" ;I
Space: Model space
Handle = LD

center point, X= 307 6372 ¥= 304 4766 Z= 0.0000
radius= 02473
circunference 441.3766
area 15502 7511 j

Command : ‘I I _’I

TheF3 toggles running Object Snaps on and off. See thjeddSnap tutoridfor
details on the use of running Object Snaps.

TheF4 key on your keyboard toggles tablet mode on ahdrbis only has an effect
if a digitising tablet has been calibrated.

TheF5 key cycles through thisoplanesthis only has an effect if "Isometric
Snap/Grid" mode is on. The options are Left, Top Right. The different options
describe the plane in which Ortho mode works.doalffects the orientation of
Isocirclesdrawn with the Ellipse command. The illustrationtbe right shows a cube
with isocircles drawn on the top, left and rightda. Each isocircle was drawn using
the corresponding isoplane. See Tips & Triftksa worked example using isoplanes.

TheF6 key is a three way toggle which changes the caiatd reading in the status
bar. By default the status bar shows co-ordinasesgguhe Cartesian system. You can
use the F6 key to turn the co-ordinate readoudadf to change to the polar system
when you are in pick mode. For a more detailed rijgsmn of AutoCAD's co-

ordinate systems see the "Using Co-ordifaig®rial.

TheF7 key is used to toggle grid mode on and off. Whed mnode is on a grid of
dots is shown on the screen as a drawing aid. dawset the grid spacing by using
"Drafting Settings" from the "Tools" pull-down. Thyeid points do not necessarily
reflect the snap setting, they can be set indepelyddowever, you can force the grid
to reflect the snap setting by giving the gridisgte value of zero.

TheF8 key on your keyboard can be used to toggle Oudhihggonal) mode on and
off. When Ortho mode is on AutoCAD will only alloyou to draw either vertical or
horizontal lines. You can think of it as being anpuuter version of the parallel motion
on your drawing board. You can see if Ortho modmisy looking at the status bar.
The "ORTHO" button is shown "pushed in" when Orithturned on.
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TheF9 key can be used to toggle Snap mode on and aip 8rakes therosshairs
jump to points on a defined grid. The snap spacarmgbe set using the "Drafting
Settings" dialogue box from the "Tools" pull-dowmenu. You can also seeShap
mode is on by looking at the status bar.

TheF10Kkey is used to switch polar tracking off and oolaP Tracking allows you to
snap to specific angles and these are user defin@bk Polar Trackingr more
details.

TheF11 key toggles object snap tracking on and off. 8egdbject Snap tutoridbr
more information on object snap tracking

Tips & Tricks

_ -

One of the most difficult aspects of drawing innsgiric projection is the correct
representation of circles. Obviously a circle ionetric projection looks like an
ellipse (see illustration) but knowing exactly wlapect ratio to draw the ellipse at is
difficult. Fortunately AutoCAD makes the whole pess very simple. When
"Isometric Snap/Grid" mode is turned on, the efippmmand gains an extra option,
the "Isocircle" option.
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WEEK 13-14

DATABASE MANAGEMENT SYSTEM

What is a Database?

A database is a collection of information that'tatexd to a particular subject or
purpose, such as tracking customer orders or miimgaa music collection. If your
database isn't stored on a computer, or only pHri$ are, you may be tracking
information from a variety of sources that you haweecoordinate and organize
yourself.

For example, suppose the phone numbers of yourlistp@re stored in various
locations: in a card file containing supplier phanembers, in product information
files in a file cabinet, and in a spreadsheet doimg order information. If a supplier's
phone number changes, you might have to updatentimaination in all three places.
In a database, however, you only have to updatarf@mation in one place — the
supplier's phone number is automatically updatedrewer you use it in the database.

Indeed a database is a collection of logicallyteglalata files which is integrated and
organized so as to provide s single comprehengeveyfstem. Database system
design is concerned with the problem of organiziregdatabase, accessing data on it,
using it, updating it and providing output (repastgesponses to file interrogations)
to a variety of users; e. g. a students’ file, Mdifile, Payment’s file. The Marks’ file
will comprise records of marks scored by the stiglen

Elements of a Database File
A file is a collection of logically related recordsg students file, stock file.

A record is a collection of logically related déitelds; e. g Data relating to students in
students file. In a database table records ardlysaaows.

A field is consecutive storage position of valuéss a unit of data within a record e.

9
SINC | NAME ADDRESS AGE student’
1 ABDULLAHI YUSUF 13, JOS ROAI 45 s
2 OLADELE AYINDE 5, IKEJA ROAC 35 number,
3 NWACHUKWU OJI 24, ENUGU ROAD | 40 Eg;n?;]

a database table fields are usually in columns.

3 Records

~—
7
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Figure 6.1: A Database table showing fields andnex

Database Management Systemefers to software that ‘builds, manages and pew/id
access to a database’. Examples are Microsoft Ac€exPro, Clipper, Oracle,
Foxbase

What is a Relational Database?

A relational database is a powerful tool which tethp you store and manage large
amounts of information of various kinds. Databasesble you to organize and
reorganize information, quickly and flexibly rew& information, and print quite a
variety of reports.

The beauty of a relational database system is ybatcan store related data in
separate tables. Then through defining relatiorsshiptween the tables you can
retrieve the information in the tables to use f@king queries and writing reports.
The four main elements of a relational databaskediec

TABLES for storing data

FORMS for entering and viewing data on the screen

QUERIES for extracting specific information from the ddgsking questions)
REPORTS for printing query results

Microsoft Access

Microsoft Access is a relational database produigieed with some of the more
expensive versions of Microsoft Office. It comeshaan impressive list of features
that make it relatively easy for non-programmersrtzate little database-enabled
applications.

Access databases are stored in files that usentteextension (for Ntrosoft
DataBase). When the Access program is running, youalslh see a temporary file
with the same name as the database but with teas®n. | db. You can safely
ignore that file.

One thing you'll notice when you use Access is yloatdo not save the file as you
might in Word or Excel. Instead, every change ntadée data in the database is
saved immediately (although changes to the objrdd€cess sometimes require you
to click the Save icon).

Databases themselves are made up of files. To thak@atabase, records made up of
fields are entered by the database owner or bylpesgecially trained to do data
entry. Fields are discrete pieces of informatisuch as a name, a journal name or
publisher name. Fields are made up of types of ddumigh limits the information
which can go into them. Fields may be text, anmutadoer, a number, a date, a memo
and so on.
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Data in the database can be sorted and the ordesldg can be re-arranged without
affecting the actual data. Reports and labels eagdmerated through generating an
ordered list of fields and records.

One more important concept to keep in mind is Wiz¢n you are creating a database,
you must strive for complete uniqueness. In otherds, no data in your database
should be redundant. Redundant information lergidfito errors, plus it adds to the

size of the database unnecessarily and is hardep up to date.

Planning Your Access Database

Before we begin the design process, we need to kmioat kind of database we are
going to be creating in today's workshop and welrnieéhave a clear idea of what we
are going to use the serials database for.

We are going to be designing an Access databaswatk the ordering and
management of the periodicals we receive in ousue® centres. The database we
are going to be creating is a relatively simpleadase but it does have a enough
interesting features to make the design processeaisting.

Planning a database is a lot harder and more tiomsuwmning than creating a
PowerPoint presentation for an eight hour workshBpt planning is something
which must be done carefully and with much consitien. Do not assume you can
start creating tables and their relationships with@ving done some serious thinking
ahead of time. It is much better to thoroughly pthe database and make your
mistakes ahead of time than to have to redo thebdat later on because the design is
poor. It is not very difficult to change the stiuie of a table once you have entered
data into it, but it is better to avoid making ashanges once you have entered data
into a table.

It is inevitable that you will need to make somemges. Be sure to back up your
database before you make changes to the tabléw®sagust to be on the safe side.
By the way, we will use several terms when we sp&fajournals. We may use the
word journal, periodical or serial. All three terpeetty much mean the same thing,
although the format might be slightly different. @dther term used in public libraries
IS magazine. Examples of journals include the Newl&nd Journal of Medicine,
Science, Nature, Milbank Quarterly, Medical Carej go on.

Journals appear in a number of formats includingl lkmpy, CD-ROM, and virtual
(on the World Wide Web).

Common Mistakes

A common mistake people make is to create one laigie with all the fields in it.
Use Access to create many tables and the relatmn&letween the tables. Another
common mistake is to create a table in which tmeeseformation is repeated in each
table. For example, you do not need to repeat #menof the person in each table.
Use the relationships between the person and ahgr anformation to link
information in two tables together. Remember notdpeat information and avoid
redundant data. Do not type in anything more th@anhave to.
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General Questions to Ask Yourself Before You Begin

There are a number of questions you need to agisgibiefore you start.

Why do | think | want a database? Does the infeional have lend itself to fields
and records? (Most information lends itself to sddmel of structure). What kind of
data do | have? What is the best way to organ®z€Tihese questions help you define
your tables).

If | need to enter data into a table, how can Ipgdiiy the process to make it as easy as
possible for someone to do data entry? (This questelps you define the forms you
may need).

When | have the data entered into the databasé,kirids of questions do | think I'll
want to ask about it later on? (This question Wwilp you define the queries and
reports you will want to make based on your data).

Collecting Information on the Database

Be sure to identify and talk to potential usersreif you spend your days working in
the area of the database you're going to create.wtuld be surprised as how often
you forget important elements. Be certain to recibrel suggestions. Professionals
who create databases for a living generally useuRement Collection Forms to

capture requests for data elements from the pebgleinterview.

The Design Process

» Determine the purpose of our database

+ Determine the tables we need for the database
+ Determine which fields we will need

* Determine how each of the tables is related

» Refine and redefine the design

Determine the Purpose of our Database

Before we do anything else, we need to ask thevatig questions: What do we need
to know from our database and what will this infatran allow us to do?

What do we need to know from our database?

We'll need to know a lot. This database is goindrack a lot of information and
should be able to answer any serials-related questwe have.

Relationships

Once you have built tables, you need some methdating the information in the
tables back together. You need a relationship bmtwéhe tables and those
relationships need to be defined. Once you getedlaionships built, you can create
gueries, and forms and reports from several tadilesce.

Building relationships is frustrating even if yomderstand the theory of building
entity relationship diagrams. (We will not be caugrthe theory for this material).
For those who have not been trained in computegnse, it can sometimes be a
nightmare. As mentioned elsewhere, | spend a gead of my time gnashing my
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teeth, muttering under my breath, and even crygagst of frustration as | try to figure
out what the relationships are. (They are asdiiffias human relations and about as
complex).

Microsoft Help says that a "relationship works bgtohing data in key fields, usually
a field with the same name in both tables. In neases, these matching fields are the
primary key from one table, which provides a unigientifier for each record, and a
foreign key in the other table".

Types of Relationships
You can create several types of relationships batvables:

« one to many
« oneto one
* many to many

One to Many Relationship

A one-to-many relationship is the most common tgpeaelationship. In a one-to-
many relationship, a record in Table A can have ymaatching records in Table B,
but a record in Table B has only one matching éorTable A. For example, one
publisher can publish many journals, but it's hygimlikely that a journal would have
more than one publisher. Simularly, one binderyld¢aaceive many volumes each
year to be bound, but each volume would only go doe bindery.

One to One Relationship

In a one-to-one relationship, each record in ofdetaan have only one matching
record in a second table, and each record in thensetable can have only one
matching record in the first table. This type ofat®nship is fairly uncommon,
because most information related in this way wdaddn one table. We do not have
any examples of a one to one relationship in ourialse database.

Many to Many Relationship

In a many-to-many relationship, a record in oneletafpable 1) can have many
matching records in a second table (table 2), aretard in table 2 can have many
matching records in table 1. This type of relatlopgs only possible by defining a
third table (called a junction table) whose prim&gy consists of two fields - the
foreign keys from both Tables 1 and 2. A many-tayneelationship is really two
one-to-many relationships with a third table.

We have one example of a many to many relationshgur serials database.
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ACCESS WORKSPACE

Using the Menu bar

 The Menu bar contains all of theAccess menu options. With these menu
options, you can access most of thecess features. The options available in
each menu often depend on the object you are wgpnkith and the mode of
Access.

« By default, theMenu bar appears at the very top of the screen. Howe\ar, y
can place this bar wherever you want on the screen.

+ To move theMenu bar, find the small gray lines at the far left of thienu bar.
Place your mouse on these lines. The mouse imdicitanges to a four-arrow
symbol. This means you can drag the bar to yosirel location:

Microsoft Access

jhoflle  Edt  Wiew Insert Tools  Window Help

Using the Database toolbar

* The Database toolbaris a bar of buttons that act as shortcuts to n@nthe
Access features that are most often used. Thibdo is very similar to other
applicationsStandard toolbar.

» By default, theDatabase toolbarappears at the top of the screen, just below the
Menu bar. Like theMenu bar, though, you can place this bar wherever you
want it on the screen.

* To move theDatabase toolbar find the small gray lines at the far left of the
Database toolbar. Place your mouse on these linesnouse indicator changes
to a four-arrow symbol. This means you can dragatr to your desired location:

§DE?H%:1 SRV $BR| - %4 e @ 58 0,

Using the Task Pane

» TheTask paneis a window that acts like a dialog box, except gan keep it on
the screen as you work. Depending on the tasiates to, it provides access to
different features.

» Access provides threkask panes New File, Clipboard, andSearch You can
change the type of task pane by clicking the dowovain the top right corner of
the Task pane the three types are then available on a drop-doemnu.

* One example of &ask paneis when you create a new database file (by chgosin
File > New). The various options for creating a new databi@seare then
provided in the pane.
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As with toolbars, you can move tAeask pane around the screen. Do this by
dragging its title bar.

If the Task paneis too small for you, you can resize it. Do thyspositioning the
mouse indicator over a side edge or corner of Thek pane The mouse
indicator changes to a two-sided arrow, which meamscan drag it to make the
pane bigger or smaller:

4 & New File

Open a file
SampleDatabase. mdb
dbl.mdb
Morthwwind, mdb
SampleDB21 .mdb

[= More files. .,

New
ﬁ] Blank. Database
E] Blank Diata Access Page
|E] Project (Existing Data)
Project (Mew Data)

Mew from existing file

Eﬂ Zhoose File. ..
— ]

Using the Status bar

The Status bar appears at the bottom of the screen. It providegus
information. For example, if you are inputtinganiation into a table, the status
bar might tell you what mode you are in or whatuooh you are currently
applying changes to.
The following image shows thstatus bar when you have the Database window
open:
I

Ready IR 4|

The following image shows th®tatus bar when you have a Design view open:

ﬁ

Design Yiew MNUM ‘_é

Unlike the other toolbars, you cannot move $tatus bar around the screen.

Using the Office Assistant

To open the Office Assistant:
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* From the menu bar, choostelp > Show the Office Assistant The Office
Assistantis aMicrosoft Help feature. It works by asking you questions. lfiyo
need help with a certain task, or if you need golanation on a particular feature
or concept, you can simply type your request inQfffice Assistantdialog box:

What would you like to do?

ype your question here and

To ask the Office Assistant a question:

* In the text box of th®ffice Assistant type a phrase.

* Click Search

» If the Office Assistantfinds information related to that phrase, it shogws the
location in Access s Help file. If it finds no ncaes, it tells you, and you can
type a different phrase:

What would you like to
do?

Create a subform
About forms

Change the layout of a
subform

Create a form

About subforms

¥ See more...

To change Office Assistant options:

* In theOffice Assistantdialog box, clickOptions.

* In the resulting dialog box, use tkllery tab to change the image for the Office
Assistant:
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Office Assiztant H

galle% | Options I

‘ou can scroll through the different assistants by using the <Back and Mext > buttons,
When waou are finished selecting vour assistant, click the OF button,

Hey, there, What's the word?

-
i } = Mame: Clippit
e : Though nothing more than a thin metal wire, Clippit wil

help find what vou need and keep it all together.

0K | Cancel |

» Use theOptions tab to configure the behavior settings for @fice Assistant

Office Azsistant EH

Gallery thionskl

v Use the Office Assistant

v Respond ta FL key [ Maove when in the way
¥ Help with wizards [ Guess Help topics
[+ Display alerts v Make sounds

[ search For bath product and programming help when programming

Show tips about
I¥ Lsing Features more effectively I iy show high priarity tps
W Using the mouse maore effectively [ show the Tip of the Day at starbup

[ kevboard shortouts Reset rivy Hps |

Cancel |

* Click OK to apply the changes and close the dialog box.

To hide the Office Assistant:

* From theHelp menu, chooselide the Office Assistant You can also right-click
the Office Assistantimage and choodédide on the context menu.

Customizing the toolbars

* You can right-click any toolbar and chooSeistomize on the context menu to
customize the appearance and behavior of Accdsslisars:
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Form Design
=
Formatting {Form/Report)

Task Pane

Toolbo

\Web

Cusktamize. ..

* In the Customize dialog box, use the three tabs to specify whalbbars should
appear and how you want the commands to work:

Customize EHE

Toolbars | Commands I Cptions I

REmame. ..

5|

v Form Design

[ Farm Yiew

[~ Formatting {Datashest)
[v! Formatting (Form/Report)
[ Formatting (Page) =S,
[ Farmatting {PivaotTable/PivatChart) :
[~ Macro Design I Properties
[ Menu Bar

Delete

ddaild

[ Print Presview
[ Query Datashest LI

o

* When theCustomize dialog box is showing, you can right-click any tout or
menu option to customize names, button images eptieg, and so on:
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Form Design

[ Ep ]

Toolbars | Commands I Options I Mamme:  Print Prefuiew

Toolbars: Copy Buttan Image
M Paste Button Image

Dakab.
I Fii:r,l'g;ret Reset Button Image

[v! Form Diesign Edit Button Image. ..
I Form View

||: Farrnatting (Datashest) Change Button Image  »
v Faormatting (FormfReport) -
™ Formatting (Pane) . Default Style
I Formatting (RivokTablefPivotCha
I Macro Design
[V Menu Bar Text Qnly (in Menus)
— Page Design
Page View
[ Fivatchart
I PivotTable
I Print Presdiew Assign Hyperlink,
™ Query Datasheet

Text Only {Always)

Image and Text

Beqin a Group

Properties

Close
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Creating Database Files

A database fileis the actual information repository - it is alection of related data
that has to do with a particular subject. For epi@mif you owned a retail chain, you

might want to place all sales and store informatipa database. You could organize

this data into tables; you could group employeerm&tion in one table, customer

information in another, and store information it gaother.

* Microsoft Access lets you create two main typesilek: database files (with an

.mdb extension) and project files (with aadp extension).

A project file is a file that connects to the database - it is Hasis for

client/server applications. For example, a projélet might contain forms,
reports, or modules; it would not contain any datdata-definition-based objects
(like tables). Think of a project as an “in-betwédle: it serves as the interface
for an actual database file. Creating a new dambike

e From the menu bar, chooBéde > NewOR press theCtrl + N key combination to

open theNew File task pane which appears on the right of your scree

4 % Mew File > X

Open a file
Marthwind.mdb
Samplebatabase.mdb
SampleDBZ1.mdb
adpll.adp

= More files. ..

New
[#] J Blank Database
EbJ EBlark Data Access Page
[#] J Project (Existing Cata)
IZH Praject (Mew Data)

Mew from existing file
4] Choose file...

New from template

[# J General Templates. ..

] J Templates on Microsoft, com

[ add Network Place...
@ Microsaft Access Help
Shiow at startup

Click Blank Database In theFile New Databasedialog box, specify a location
and a name for your new database file. Then Cicdate:
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[2[x]

File New Database

j"' @XL'TDD[S'

Save in: Iu My Documents
|y eBooks
=4 My Music
5 My Pictures
Hiskory “ﬂ
My Webs

L

My Documents %

&

Deskbop
K3
Favarites
File name: db1.mdb j Create
Save as bype: IMicrosoFt Access Databases (*.mdb) j Canicel .

The Databasedialog box appears to let you start adding objaat$ information
to your database. We’ll deal with these featumes future section of this course:

g dbl : Database [Access 2000 file format] _ O] x|
Open Iﬁ Design 5] Mew }( Eg :
Objects Create kable in Design view

| Tables Create table by using wizard

s Create kable by entering data

Forrns

B Reporks

@ Pages

&2 Macros

< Modules

Groups
(3] Favorites %

Opening and Closing a Database File

Opening a database file

From the menu bar, chooBéde > Open OR press theCtrl + O key combination
to display theOpen dialog box. Browse to the location of the databfle you

want to open. When you find it, highlight it anick Open:
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Open
Laak in: IJ SampleDatabase j - o I + Tools ~

=]
s i ;
== File name: I j = Open
My Metwork, ’
Places Files of type: IMicmsUFt Access (*.mdb;*, adp;* mda;*. mde; ¥ .ade) d Cancel

Note: You can also double-click the file to open it.

Closing a database file

*  From the menu bar, chooBée > Close

Using the Open a File Area of the New File Task Pane

Opening the New File task pane

* From the menu bar, chookéde > New.,
* TheNew Filetask pane opens as a window on the right sideeo§treen.

Viewing and opening recent files

* The Open a Filearea of theNew File task pane shows recently opened Access
files:

Open a file
Marthwind, mdb
Samplebatabase. mdb
SampleDBz1.mdb
adpll.adp

= More Files,.,

» If the list does not include the file that you wamiopen, clickMore Files.
» The Open dialog box opens, which lets you browse to theafion of a file,
specify its name and type, and open it:
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Open EE
j - - [£] @XI:.vTool_sv

mdb:
SampIeProject .adp

e

Hiskary

Favarites

B

) =

File name: - = o -
0 Open
Iy Metwork I J

Flaces Files af type: IMicrosoFt access (. mdby*, adpy* mday*, mde;*, ade) j Cancel |
4

* To open afile in the list, simply double-click itame.

Using the New Area of the New File Task Pane

Using the Blank Database option

* The Blank Database option lets you create a new database file fronatsh.
You'll then be able to add new tables and othemloade objects, also from
scratch:

New
Blank Database
@ Blank Data Access Page
] ] Project (Existing Daka)
EH Project (Mew Daka)

* To use this option, clicBlank Database TheFile New Databasedialog box
opens.

* In the File Name box, type a name for the new database, and frensdve As
Type list, choose a file format (usuallgndb for a Microsoft Access database).

» Use theSave Inlist to browse to the location in which you waotplace the new
database file. You can double-click folders in idrge pane to open them.

» Click Create when you have entered all the required information
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Data Access Page option

* TheBlank Data Access Pageption lets you create a new data access page from
scratch. A data access page is a Web page tbanmected directly to the data in
your database. You can use a data access paggvoadit, update, delete, filter,
group, and sort information in the database:

New
ﬁ] Blank Database

Blank Data Access Page
Project (Existing Daka)

Project (Mew Data)

* A data access page can contain components sucls@eadsheet, a PivotTable
list, or a chart.

» Data access pages only workhiicrosoft Internet Explorer 5 or later.
* To use this option, cliclBlank Data Access Page A view of the blank page
appears:

21 Pagel : Data Access Page

Dirag fields from the Field List and drop them on the page. o

Az A abl =[] @
v B EE 1 EHZ 4
v b %5 v B =n
E~ 0%

» Create the page as desired. Use the toolbox fpsaas along with the view to
add text and other objects to the page.

Note: If the toolbox doesn’t appear, you can view itdhoosingView > Toolbox
To make a page available to other users over the \Wd Wide Web:
* You need to save the page to a Web folder or Wekese

* You also need to make the database (the one cathtxthe data access page)
available to the users.
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Using the Project (Existing Data) option

B Data Link Properties h
Connection | Advanced | &1l |

Specify the following to connect to SOL Server data:

The Project (Existing Data) option lets you create a new project file base@mn
existing database file. A project file is a filet connects to the database; it is the
basis for client/server applications. For exampleproject file might contain
forms, reports, or modules; it would not contairy data or data-definition-based
objects (like tables):

New
[#] ] Elank Database
Eb] Elank Data Access Page

Project (Existing Daka)
Project (Mew Dakta)

When you choose this option, tiide New Databasedialog box opens. This
dialog box lets you specify a name and locatiortliernew project file.

When you clickCreate in the File New Databasedialog box, theData Link
Properties dialog box opens. This dialog box lets you previtie necessary
information for Access to connect the new projdetwith an existing database:

1. Select or enter a server name:

| j Refresh |

2. Enter information to log on to the server:

~ Use Windows NT Integrated security

% Use a specific user name and pazsword:

zer name: I

Password: I
[~ Blark password [ Allow saving password

3+ Select the database on the server:

| =

" Attach a database file as & database name:

Uzing the filename;

| .
Test Connection |

(] I Cancel | Help |

Using the Project (New Data) option

The Project (New Data)option lets you create a new project file thahas yet
based on any database file:
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New
[ ] Elank Database
Eb] Blank Data Access Page
[ ] Project (Existing Daka)
@ Project iMew Daka)

*  When you choose this option, tiile New Databasedialog box opens. This
dialog box lets you specify a name and locatiorttiernew project file.
* When you clickCreate in theFile New Databasealialog box, theMicrosoft SQL

Server Database Wizardopens. This wizard lets you provide Access with

information about the database you will attachhi project. You can provide a
name for this database as well as connection irdtom:

Microsoft SQL Server Database Wizard

What SQL Server waould you like to use For this database?

| =l

Please specify the login ID and password of an account
with CREATE DATABASE privileges on this server.

r Use Trusted Connection

Lagin ID: |

Password: |

What do you want to name your new SQL Server database?
Jadp2saL

Cancel = Back [dExE = Einiist

Using the New From EXxisting File Area of the New File Task
Pane

Using the Choose File option

* TheChoose Fileoption lets you create a new database file basdbendata in an
existing file:

Mew from existing file
14]] Choase file...

* When you selec€hoose File the New From Existing File dialog box appears.

This dialog box lets you specify the name and locabf the file you want to base
the new database file on.
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* You can base a new database file on any of thewolg file types: another
Access databasdile (*.mdb), anAccess projectfile (*.adp), or anHTML file
(*.htm or *.html).

Using the New From Template Area of the New File Task Pane

Using the General Templates option

» TheGeneral Templatesoption lets you create a new file (either a datelfde or
a project file) based on one of Access’s predefieetplates:

Mew from template

[#] ] General Templates. ..

[ ] Templates on Microsoft, com

* When you choos&eneral Templates the Templatesdialog box opens with two
tabs: theGeneral tab and théatabasegab.

» Use theGeneral tab to create a new blank database, blank datassqeage,
project (based on an existing file), or projectt(nased on an existing file). These
are the same options as the ones listed ilNthe area of théNew File task pane:

Templates L
General |Databases |
— & e )
=

Blank Data Project Project {Mew Preview

Access Page  (Existin... Database)

i

Mo preview available

Ok I Canicel

* Use theDatabasestab to view a list of predefined Access databases.model
your new database file on one of these, seleadtciick OK:
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|
Templates EHE

General Databases |
&
= = _J} = = .
Assel Tracking Conkack Event Expenses RIS
Management  Management
Inventory Ledger Crder Entry Resource
Control Scheduling Select an icon to
R SEE 3 Preview,
Service Call Time and
Management Eilling
O I Cancel |

» The right half of theTemplatesdialog box (for both options) lets you change the
manner in which the files are listed in the lefttha=or example, if you want to
view the contents of the left half in list formaistead of icon format, you can
select the appropriate button on the right half.

Using the Templates On Microsoft.com option

» The Templates on Microsoft.comoption lets you create a new file based on a
Microsoft predefined template located on Microseéb site:

Mew from template

[#] ] General Templates. ..

[ ] Templates on Microsoft, com

» This option is a link that launches your Internedbviser and brings you to a
Microsoft Office web page. Follow the instructions this page to view the
available templates.

The Database Menu Bar

Using the Database Menu Bar

* The Database Window Menu bar allows you to operolgect, access Design
view for the selected object, create a new obpbeiete an object, and arrange the
objects in the Database window.

Using the Open button



» TheOpen button of the Database window menu bar allowstgoview an object
in your database:

g Northwind : Database [Access 2000 file format)

Ob_‘%g"’ Create table in Design view
pEn I—

Tables Create table by using wizard
= BT create bahle by enterinn daka

* TheOpen button works in conjunction with the object yowaaurrently selected
in the window. For example, if you have a part@ciuhble selected and click the
Open button, a window containing that table opens.

Using the Design button

» TheDesignbutton allows you to view an object in Design vieldesign view is a
mode of Access that lets you create or modify thecture of tables and queries,
create forms or pages through which you can disgast, and format reports:

g Northwind : Database [Access 2000 file format)

LS Cpen Design | cmlew | #5 2o Te-|e
fz] 2P Design (=] W T R

Objects Degn (Create kable in Design view
Tahles Create table by using wizard
#1

"rrabe Fahle by enberinn Aaka

* Like theOpen button, theDesignbutton works in conjunction with the object you
have currently selected in the window.

* The options within the Design view depend on thgabyou are modifying. For
example, Design view for tables differs from that forms.

Using the New button

* TheNew button allows you to create a new object usingzand:

gE Northwind : Database [Access 2000 file Format)
Open o€, Design | tew| X =
Dhjects Crﬁéw [al:ule in Design view
Tahles Create table by using wizard
= BTl reate bahle b enberinn daka

Iz
=

« The New button works in conjunction with the type of oljdutton selected in
the toolbar along the left side of the Databasedain For example, to create a
new table, select thEables button and clickNew.
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Using the Delete button

» TheDeletebutton allows you to delete an object:

g Northwind : Databaze [Access 2000 file format)
Qpen ﬁ Design =5 Mew Eg TE' E =

Dhjecks Create %E'l' I::_ Esign wiew
- elete
Tahles Create using wizard

= F1  reate bahle b arberinn daka

» To use this feature, select the object you wadetete and click this button. As a
safeguard, Access will always prompt you to cordimmefore it actually deletes

the object.

Using the Icon buttons

* The Large Icons and Small Icons buttons allow you to change the size of the
graphics in the Database window.
» Click Large Iconsto make the graphics bigger:

g Northwind : Databaze [Acceszs 2000 file format)
open [2f Design mNew 2 - ?

Objects Create table im@
Tables Create table by Osing wizar

) B reate tahle b aberinn data

* Click Small Iconsto make the graphics smaller:

g Northwind : Databaze [Acceszs 2000 file format)
Qpen Iﬁgesign EMew | P fp _

_ — i
- .
Chjects Creabe table in e srall Teans
Tables Create table by using wizar

) B reate tahle b anberinn data

Using the List button

* Thelist button allows you to view the database objectth@éDatabase window
in a list format:



gl Northwind : Database [Access 2000 file format)

Open ﬁ Design S hew | ¥ Sp e |
Objects Create table in Desigrp:?s't
Tahles Create table by usingwizard
= BT reate bahle by enrerinn daka

* Inthis list, only the names of the objects artetis

Using the Details button

» TheDetails button is similar to thé&ist button (it also lets you view the database

objects in list format), but it provides additionadormation to just the name, such
as a description of the object, the date it wasntaified, and its type:

g Northwind : Database [Access 2000 file format)

Qpen ﬁ Design &) Mew X

Objects Create bable in Design view T
Tables Create table by using wizar
= 1 crrate bahle by enkerinn daka

 To add a description to an object (so it appeadeutheDescription column
when you click theéDetails button), right-click an object in the Database daw
and chooseProperties. In the Properties dialog box, you can type the
description in the box provided. After you closéstdialog box, the description

will appear  when you have the list details showing:
Employees Properties k EHE
General |
Emplovees
Twpe: Table
Description:  [Fmployees' names, titles, and personal information,

Created:  13f09/1995 10:51:33 AM
Modified:  19/10/2000 4:37:07 P
Owner:  Admin
Attributes: [~ Hidden ™ Replicable
[~ Row Level Tracking

0K I Cancel Apply

Create a Table
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About creating a table in Design view

You can create a table in Design view or with aandz

Design viewis a window that lets you configure the table cahs (also called
fields). Think of this view as a blueprint for tkeble: it doesn’t show you actual
data in each row, but it does define how the roeedro look:

g Tablel : Table Hi=] 5
Field Name Data Type Description i

First Mame
Lask Mame

Field Propetties

General | Lookup |

Field Size 50
Format

Input Mask.

Caption

Defaulk Yalue

Walidation Rule

‘alidation Text

Required {1l

Allowe Zero Length ‘'es
Indexed Mo
Unicode Compression es

IME Mode Mo Control
IME Sentence Mode Maone

* The concept of “row” has a slightly different me=giin Design view: a “row” in
Design view actually represents one column in thiglet (as opposed to one
record). For example, if in Design view you namewa “First Name”, the table
will have a column called “First Name” and eachorecin the database will need
to have a “First Name” field entry.

« All fields have two main characteristicBield Name and Data Type. Field
Name refers to the name of the columnData Type refers to the type of
information a field can contain (e.qg., text instedcumbers).

» For each field, you can also define other propgrseich as how many characters
they can hold, or how they should be presentedénsu(e.g., as a drop-down list
instead of a text box).

* It's usually a good idea to define one field in tiadle as grimary key. A
primary key is a field whose value uniquely ideesfeach record in the table.
Access provides aAutoNumber feature that can assign a unique number to each
record for this purpose. For example, if you aeating an Employees table, you
can create an Employee ID field, define it as thenary key, and use the
AutoNumber feature to give each employee recordique ID. Primary keys are
used as the basis for relationships to foreign kéysther tables. A primary key
cannot allow Null values:
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| Field Mame | DataTwpe | Description
Firsk Marne Text
Lask Marne Text

%M Emploves ID Autolurmber

* You can use th&ab key to move from field to field.

Creating a Table in Design View

window opens.

Click theTablesbutton along the left side of the Database window.
In the right pane, double-clicRreate table in Design view A blank design view

Begin creating fields: input a name and type fatheaWhen you place the cursor

in theData Type field, a drop-down arrow lets you choose a type:

E Tablel : Table

Field Mame Data Tvpe Descripkion
|| Firsk Mame
| |Lask Mame
% |Employee ID Memo
| Murnber
| Diate)Time:
. Currency
Autohurmber :
YesNo perties
General | Lookup I CLE Ol;]ect
- Hyperlink,
E'Eld 5_'2'3 Lookup Wizard, ..

For each field, use the tabs at the bottom of thedew to further define field

properties. If you need more information abousthproperties, place your cursor
in each; the lower right corner of the window telss how that property works:

General | Lockup |

Field Size |
Format %
Input Mask

Zaption

Defaulk Value

‘Walidation Rule

Walidation Tesxt

Required T

Allow Zera Length Yes
Indexed 0]
Unicode Compression Yes

IME Maode Mo Control
IME Sentence Mads Maone

The maximum number of
characters you can enter in
the field. The largest
maximurm you can set is 255,
Press F1 for help on field size.

Use thelnsert Rows or Delete Rowsbuttons on the toolbar at the top of the
Access window to add new rows above your currewt oo delete your current

row:

S S
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» Use thePrimary Key button on the toolbar at the top of the Accessdaim to
make the current row the primary key. If you wamtemove primary key status
from that row, select it and click tli&rimary Key button again.

Note: You can also right-click a row and chooBemary Key from the context
menu:

* When you are finished creating fields and settipghe table as desired, choose
File > Saveand type a name for your table.

About using the Table Wizard to create a table

* The other method for creating a table is by usingzard. This wizard provides
samples of common fields in different types of peed or business database
tables. Note that there is no actual data attathekese fields; they are merely
models that you can choose to incorporate. Youabaays rename the fields if
you want a different name.

Using the Table Wizard to create a table

* Click theTablesbutton along the left side of the Database window.

* In the right pane, double-clidRreate table by using wizard The wizard opens.

» On the first page, use tlBusinessor Personaloptions to filter the list of sample
tables and fields to the desired type. Clickinffedént tables in theSample
Tables list makes the contents of tt&ample Fieldslist change accordingly.
When you see a field name that matches a fieldmant in your new table, select
it and click the > arrow button:

Table Wizard

Which of the sample tables lisked below do you want to use bo create your table?

After selecting a table category, choose the sample kable and sample Fields you want to include
in wour new kable, Your table can include Fields From more than one sample table, I vou're not
sure about a field, go shead and include it. It's easy to delete a field later.

& Eusiness Sample Fields: Fields in my new table:
€ Personal Departmentiame - ErmploveslD
- ErmploveelD _I} Firstharne

Sample Tables:

Mailing List -
Contacts

Custamers

SacialSecurityMumber
==
Emploveshumber —I

MationalEmplNumber < |
FirstMame %
MiddleMame e |

LI Rename Field. .. |

Cancel | = Back I Mexk = I Einish |

Products

Orders j

» Fields you have added stay in the list on the rayn if you change the options
in the left half of the dialog box. If you wanttemove a field from the list select
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it from the list on the right, and click the arrow button. If you would like to
rename a field, select it and cliBlename Field

* Click Next. Type a name for your table and choose whethemnyent the wizard
to set a primary key. If you chooblw, you'll need to do it in Design view after
the table is created. If you chooges you can always change the primary key
after the table is created:

Table Wizard

wWhat da you want ko name your table?

Microsoft Access uses a special kind of Field, called a primary ke,

= to uniquely identify each record in a table, In the same way a
license plate number identifies a car, a primary key identifies a
| EEER ]
2w ownnowny record.
3
o HHE HHE REE %
T R Do you want the wizard to set a primary key For wou?

O Yes, set a primary key For me.
C Ma, I'l set the primary key.

Cancel | < Back I Mextk = I Finish |

* Click Next. If you chose to let the wizard set a primary Key you on the
previous page, you can now create relationshipa/d®t this table and other
existing tables if there is common information beéw the tables. The wizard
lists all other existing tables; if you select @yl clickRelationships the wizard
asks you the type of relationship (and gives an laggiion of each):

Table Wizard

Is wour new table related to any other kables in your database? Related tables have matching
records. Usually, vour new table is related ta at least one ather table in the current database.

In some cases, the wizard will create table relationships For vou, The lisk below shows how vour
new table is related to existing tables, To change how a table is related, select a table in the
lisk and click Relationships.

inok related fa 'Categaries
HHE HE HEH HEH nok related to 'Customers'
e lated to ‘Emplovess'
HEH M OREE HEE rela ployy ;
HKH HKH HEH HEH nok relabed to 'Crder Details'
MHK HHK WKW KW nok relabed to 'Crders'
nok related to ‘Producks'
riok related to 'Shippers' Ll

Relationships. .. |
Cancel | < Back I Mexk = I Einish |

» If you chose to set your own primary key on thevimes page, the wizard asks
you for information that might be suitable for anpary key:
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T able Wizard

‘what Field will hold data that is unique For each record?
[Errlcrye=10) K|

What type of data%o wou want the primary key field to contain?

L EER PR
2 ooy

14w n mI % Consecutive numbers Microsoft Access assigns automatically
25 ko news recaords,

32 | Ad mumoam
45 | B on " Numbers I enter when [ add new records,
C2 1in uan
1 - EEE T
| " numbers and/ar letters 1 enter when T add new records,

3
4
]

Cancel | < Back I Mext = I Einish |

* Click Next. If you chose to manually set your primary kewyuyare now
prompted to specify relationships (described ahov@herwise, the final wizard
screen appears.

» Choose an option for when the wizard finishes: gan have the wizard open

Design view for you to modify the table design,rsentering data directly into
the table

OR have the wizard open a form for data entry:

Table Wizard

That's all the information the wizard needs ta create your table,

After the wizard creates the table, what do you want to do?

" Modify the table design.

o gEnter data directly inka the table,

" Enter data into the table using a form the wizard creates
For me.

r Display Help on working with the table. %

Cancel < Back et = | Einish I

* Click Finish.
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Creating and Using Data Entry Forms

Forms can be used for data entry, displaying aetauser-friendly format, and as a
navigational tool.

Freview product lizt [,

T S NN GRS T S

Products fioms T
z Output product list s HTML

]

“Produc

SRR
13

t 1D

unitic Liquicis S

P G 505 Wt 3 e

‘-] Beverages

D boes » 20 bags

Using Forms

A form is a type of interface you can create betwgeu (or any user) and the
database. Forms can be as simple or complicatgduawant.
* The simplest type of form is data-entry form. This type of form simply

displays data from the database. For examplegufhad a query that returned a

set of values, you could display these valuesforma.

* Another type of form is awitchboard form. This type of form can have links to

(and open) other forms, and it can open reports.

* The third type of form is austom dialog box This type of form can accept user

input and execute an action based on the input.

* A bound form is a form that is bound to one or more taliethe database. The
data is stored in the underlying table (calledrdeord source) and referenced into
the form; the form’s organizational informatiork@ititle, date, and page number)

is stored in the form’s design.
* You can change the form’s appearance by addinghgrsiplines, text, or other
types of appearance-oriented features. For exanipi®u need to include a

company logo on form to apply a uniform and staddaok to your database, you

can easily do so.

* The easiest way to create a form is to use therditteat Access provides. This
wizard lets you choose the fields or records frotalde or a query that you have

saved. Once the wizard places the appropriate idatae form, you can use

Design view to customize the form’s appearanceg/olf want, you can also create

a form from scratch in Design view.
* When the form is finished and you open it, it appea its own window. You can

click the arrow buttons in the bottom left of tvendow to move through various

records.
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 Forms can have different sections to them. Uspé#tlg data (presented in text
boxes or other user interface objects) appeararDistails section. You can also
add a Header or Footer section to the form, pert@apentain page numbers.

Creating forms with the wizard:

* In the Database window, click ti@rms button on the toolbar along the left side
of the window:

gl Northwind : Database [Access 2000 file format)
Qpen I@ Design (75| Mew Ry

Objects Create Form in Design view
Tahbles 2T]  Create farm by using wizard
Categories
Queties S Categories
| Customer Labels Dialog
[}‘ Customer Orders
"
B reports Customer Crders Subformil
9% Pages Customer Crders Subform2
2 Macros 8] Customer Phone Lisk
=Bl Tnsknmers

* Double-clickCreate form by using wizard TheForm Wizard opens:

which Fields do ywou want an wour Form?

%ou can choose From more than one kable or query,

Tables/Queties

|Table: Employees ;l

Available Fields: Selected Fields:

LaskMame

TitIeOFCDurtesy

BirthCat §
Hli:eDj:: il
<
£ |

Firsthame

Address

Ciby

Reqgion

PostalCode ;I

Cancel | = Back I Mext = I Einish |

* On the first page of the form, specify where yountvthe data for the form to
come from. TheTables/Queriesdrop-down list shows all table and queries you
have created; when you select one of these, thdsfieom that table or query
appear in thédwvailable Fieldslist.

* Double-click fields in theAvailable Fields list to move them to th&elected
Fields list.



Note: You can also select a field and use the arronohstto move them back
and forth between the lists.

When theSelected Fielddist contains all the fields you want to be pafrttioe
form, click Next.

On the next page of the wizard, choose one of dlgeut options. When you
select the option, Access shows you a preview aff phesentation option in the
left side of the dialog box. When you are don&kdNext:

what lavout would vou like For wour Form?

Tabular

" Datasheet

 Justified
o PivotTable
" PivotChart

Cancel | % Back I Mext = I Einish |

On the next page, choose one of the built-in stigegve your form attractive and
professional look. Choose one of the styles list¥dhen you select an option,
Access shows you a preview of that style in thedefe of the dialog box. When
you are done, click Next:

what style would you like?

Blueprint k

Expedition
Industrial
Inkernational
Ricepaper
Sandstone
Standard
Stone

abel  Data Surni Painting

Cancel < Back I Mext = I Einish
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« On the last page of the wizard, specify a nametlier form. After you are
finished with the wizard, this name will appeattie Database window when you
select the Forms button:

what title do wou want for yaur Farm?

[Employesrorn ]

That's all the infarmation the wizard needs to create your
Form,

Do yiou wank bo open the Farm or modify the Forrm's design?

i Cpen the Form to view or enter information.

" Modify the Form's design.

™ Display Help on working with the Form?

Cancel | < Back | [ext = | Einish I

» Tell the wizard what to do when it closes. You daplay the form immediately,
or you can view the form’s design in Design view.
* Click Finish.

Move between records or fields

Move between records by using navigation buttores fiorm
The navigation buttons are located at the bottoth@fvindow in Datasheet or Form
view. You can use these buttons to move quicklybeh records.

T
Fecard:{14] 4 ||Ji2\| k| k1 [e%|oF 7T

¢ 9 O

First record
Previous record
Record number
Next record
Last record
New record

o Ol WN P



Modifying a form in Design view

@ I:\ |Cnmpanly Nam:z:i |l:olm|:|an_l,lNlame

Az abl [ 2 ® l | |
v — —%——Lﬁ\ddless: Address
g =

SO '[Zity:.—ICit;J . .h——l Hegim:l_IL

If the form you want to modify is not already in $dgn view, do the following: in
the Database window, with tierms button selected, select the form and click
the Design button on the Database window’s toolbar. (You a&o right-click
the form and choosBesign Viewfrom the context menu.) The form opens in
Design view:

E3 Customers : Form [ _ O] x|
D =

# Form Header

:- Customers'

& Detail

. [ | [ 1
- | Customer ID:i |Customerl|3i
|

| | | | | | |
{ Contact Name: "IContactName '_| Title:'

<_| | »

By default, a toolbox with various formatting opt@should appear alongside the
form. If this does not happen, you can turn trstbility of the toolbox on or off
by clicking theToolbox button on the toolbar at the top of the screemu ¥an
resize the toolbox if you want by dragging the ewsnor edges of the toolbox to
the new dimensions.

Use the options in the toolbox to add elementsesigh to the form. When you
hold the mouse over each optionTaolTip message tells you what that option
does:

Toolbox > X

N

||§_
m [
|- L L
o @

e
i

g

e
a

After you select a toolbox item, move the mouseaciatbr over top of the form.
You'll notice that the mouse indicator changes liovg the tool that you have
selected. Drag a box on the form to create theabbj

For example, if you want to add a label to the foctick theLabel button in the
toolbox. Move the mouse indicator over top of fitven to the location where you
want to type the label. Drag a box in the appr@tarshape of the label. As soon
as you release the mouse button, a box will appétr the cursor blinking in this
box: this means you can start typing text for tigel in the box. As soon as you
are done, press theEnter key, and the label is complete:
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To resize an object in Design view:

* If you need to resize an object that you have adddtle form, click the object.
Access shows little black squares along the siflésecobject. These black boxes
areresize handlesclick and drag one to resize the object. Whem @ done,
click away from the object; the black boxes disappand the object appears with
the new size you have configured:

| | h I | =
?ﬂ.ddress r
;)

Creating Page Headers and Footers

* Page headeraindpage footersappear at the top and bottom of each page and can
display information such as a column heading.

To create page headers and footers:

» Right-click in theDetail area of the form.

* From the pop-up menu, seldtage Header/Footer This opens thBage Header
andPage Footemanes:

IE"---l---1---|---2---|---3---|

# Page Header

# Page Fooker

* Place the desired control on thage headeror page footer
e From the pop-up menu, seldairm Header/Footer. This opens th&orm
HeaderandForm Footer panes.
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Place the desired control on fleem header or form footer.

Note: Page headers and footerandForm headers and footersan both appear
on the same form.

To add headers and footers to a form in Design view

You can addheadersandfootersto a form in Design view, similar to headers and
footers in a Microsoft Word document. For exampley could place a page
number in the header or footer, or insert a compagy.

To create a header and/or footer, right-click amgrehin the form and choose
Form Header/Footerfrom the context menu. You will notice that Acseseates

a Form Header section at the top of the form and~arm Footer section at the
bottom of the form. Each of the section headingpldys as a bar across the
width of the form, and each of these bars has dl syray box at its left-most
edge:

|:||-|-1-|-2-|-3-|-4-|-5-|-s-

# Form Header

Customers

# Detail

I I | |
‘ | Customer ID: | |Customer|Cj

To resize the sections, hold the mouse on theosebiar's top or bottom edge.
The mouse indicator changes to show arrows onajnend bottom. Drag up or
down to make the section bar appear higher or loWwer precise positioning, use
the ruler that's provided along the left edge @& tbrm window.

You can add objects from the toolbox to a headeti@eor a footer section in the
same way as you would for the Detail section.

You can edit properties for any of the sectionsrigit-clicking the section bar
and choosindProperties from the context menu.

To insert page numbers in a header or footer:

From the menu bar, choobesert > Page Numbers

In the top part of théage Numbersdialog box, choose whether you want the
page number to appear on its own (e.g., Page dlpag with the total number of
pages in the form (e.g., Page 1 of 8):
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Page Mumbers Ed |
—Farmat
ix. Page M

(hPage M of M Cancel |
—Paosition

¥ Top of Page [Header]
{~ Bottom of Page [Footer]

Alignment:

ICenter j

V¥ Show Mumber on First Page

* In the middle part of the dialog box, choose whetfuai want the page number to
appear in the header section or the footer section.

* In the bottom part of the dialog box, specify hoauywant the numbers to be
aligned on the form and clidRK.

Inserting an image that does not change from recortb record

To insert an unbound image (which will be the saméor all records):

* Open the form in Design view.

* Make sure that the toolbox is showing. If notcklthe Toolbox button on the
toolbar.

» Click thelmage button in the toolbox:

* In the form itself, click where you want the imageappear. Thésert Picture
dialog box then opens.

* Find and select the image that you want to insénen clickOK to insert it.

* Right-click the image and chooBeoperties from the context menu.

* On theFormat page of theProperties dialog box, click in thePicture cell and
use the drop-down list to specify whether the pi&tshould be linked or
embedded.
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» Use the other picture-related settings in Breperties dialog box (described in
the previous procedure) to size and place the imapgeopriately. Then close the
Properties dialog box.

 To move or resize the image manually, click thegma When you hold the
mouse indicator over the image, the indicator timis the image of a hand. You
can then drag the image to a new location. If gelect and drag one of the small
black boxes along the edges of the image, you esing it.

Replacing an image

To replace an unbound background image:

* Open the form in Design view.

» Right-click the form’s title bar and chooBeoperties from the context menu.
* On theFormat page, click in théicture cell.

» Click theBrowse button beside this cell.

* Browse to a different image and clitK.

Choosing an Appropriate Control

« Controls are objects that can be placed on forepgrts, or data access pages that
display data, perform actions, or can be usedifaral display. Controls shipped
with ACCESS include:

« Text Boxes: Used to display data on a form. Text boxes emolind to a data
source ounbound to accept input or display a calculation.

» Labels: Used to display text on a form. Labels are udefudescriptive of
instructional text. Labels are not associated witlata source.

» List Boxes: Used to display a pre-determined list of valukeist boxes are useful
when limiting selection choices or when enforcirgedintegrity.

« Command Buttons: Used to execute a pre-defined set of actionsmaero or
event procedure written in visual basic.

» Check Boxes: Used to seYes/Novalues from an underlying query or table.

» Option Groups: Used to select a limited list of choices. Somes
interchangeable withist Boxeswhen selecting from only a few pre-defined
options.

* Toggle Buttons: Used to seYes/Novalues from an underlying query or table.
Useful when combined with &dption Group to select values that aves/Na

* Image: Used when displaying a digital image on a form example would be
the display of a company logo.

» Tabbed Pages:Used when presenting different sections of infaion as one
logical set. Useful when separating levels of infation related to a common
topic such as employee, company, or personal irdban.

» Rectangles and Lines:Used when displaying limited geometric shapeseful
when displaying breaks between fields or sectioitisinva form.

» Subform: An advanced control that displays child data tha¢lated to data on
the parent form.Subforms are discussed later in this training manual.
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Creating Queries

About queries

A query is similar to the idea of filters discussstlier: it is a way to search for
data in your database. Unlike filters, though,ahhtan only work within a single
datasheet (or table) at a time, queries can lesganch multiple tables at once.
Access lets you create five main types of querisect queries,Parameter
gueries Crosstab queries Action queries, an&QL queries.

A Selectquery is the most common type of query. You cae i to find and
return data from one or several tables, displayirggfound data in a datasheet.
When creating &electquery, you can instruct Access how to group tlcends it
retrieves and calculate sums, counts, averagesher types of operations on the
retrieved data.

Think of a query as a set of instructions from \(the user) to the database:
“Database, give me all records from tBmployeestable where théast Name
field of the record equals “Jones” and tRbone Number field contains the
numbers ‘123".” It's possible that only one empleyeamed Jones will be
returned, or maybe the query will find no matchisgta: either there are no
“Jones” employees in the table, or the “Jones” eyges that were found do not
have a ‘123’ in their phone number.

You can make the query as precise as you wantettarr only very specific
information, or you can make the query broad, tarremultiple records.

When creating the query, you can also tell Access many fields of the records
you want returned. For example, if you want taiese all employees with the
last name “Jones”, and you only want to see Rhvet Name and Last Name
fields of the records matching that criteria, ya@n specify only those two fields
in the query. This lets you focus your results@ebnly meaningful data, so that
the datasheet does not get too confusing.

The data that Access finds in response to yourygisecalled theesults. Some
other database applications call this returned ae¢aults set

You can save queries to reuse them. This is duidipature if the data in the
database continually changes, but you often se&ochthe same type of
information. For example, if you regularly needsearch for sales in excess of
$10,000 for any product, you can build and savaexygto search th8alesfields
when for values exceeding $10,000. You can thaseehis query each week or
month; your search criteria doesn’t change eveanghdhe data does.

When working with queries, you should be aware ofme presentation
conventions.  First, table columns (or fields) aemetimes presented as
tablenamdieldname For example, theast Namefield in the Employeestable
might be shown textually aEmployees.Last Name This can help to avoid
confusion if two tables have the same field nans=cond, an asterisk (*) can
represent all fields in a table. For exammployees.Wwould mean all fields in
the Employeestable.
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About creating a new query in Design view

» Access lets you create queries in one of two wisyBesign view or by using a
wizard.

» For the Design view method, Access operates im#dasiway to the Design view
of creating a table: you build the structure of gjuery by working with the list of
fields that Access provides.

* When you create a query in Design view, you careltae query span multiple
tables. To do so, however, you need to creatéiorhips between tables. The
concept of relationships is a more advanced feabfirdccess, and it is not
described in detail in this Foundation level. Tlegel concentrates on teaching
you to run a query on one table at a time.

» Design view lets you drag-and-drop items from detabto the grid in the lower
pane.

Requirements for a query in Design view

» A simple query in Design view consists of the fallog elements:

» First, you need to specify the field(s) you want invalve the query.

» Second you need to specify the table each field beldogs

* Third, you can optionally tell Access to sort the resddased on a field. For
example, if you have selected the Last Name arsl Nlmme fields and you want
the results sorted alphabetically by Last Name, gau do an Ascending sort on
the Last Name field.

» Fourth, you need to specify which fields you want to agpe the results. This
is not the same thing as the second requiremeatt.eXample, you can build the
guery so that it looks for information in two difént fields, but only shows one
field in the results.

» Fifth, you need to give the actual criteria for the guein other words, you need
to tell Access what information you want it to sgafor.
Creating a new query in Design view

* In the Database window, click th@ueries button on the toolbar along the left
side of the window:

g Northwind : Database [Access 2000 file format)

Qpen ﬁ Design ] Mew

Objects Create query in Design wigw
Tahles E,?,_l Create query by using wizard
| ] B alphabetical List of Products
Category Sales For 1997
8l F
=] Fame Current Product Lisk
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* Double-clickCreate query in Design view A query window opens. If you have
multiple tables in your database, tBleow Tabledialog box also opens:

Show Table R K|

Tables |Queries I Baoth I

i_ateqories
Cuskorners
Employees
Order Details
Orders
Products
Shippers
Suppliers

» If the Show Tabledialog box opens, on theablestab, select the table(s) that you
want to query and clickdd. A box listing that table’s columns (or attribsite
then appears in the pane at the top of the quergiaw.

* Close theShow Tabledialog box when you are finished with it.

* Choose the fields you want involved in the que¥you can do this in one of two
ways:

» First, you can double-click a field listed in the tablex in the top pane; the field
then appears in the first empty column in the botpane:

gzt Queryl : Select Query
Employees

L4 |

Field: |LastMame
Table: Emplovees
Sork:
Shiow:
Criteria:
or:

|

» Second you can place the cursor in a box in field row; a drop-down arrow
appears, letting you select a field. If you use sbcond method, be aware of the
following: if you have multiple tables open in tte pane, and if no information
appears in th&ablesrow immediately below where you click, the dropaafolist
will contain all fields from all visible tables, ithe form oftablename.fieldname



As well, the first option will listtablename.* which means all fields from that
table:

=8 Queryl : Select Query
Employees

Ll |

Figld:
Table: [|Emplovees.*
aork: || EmployeelD
Show: || Lasthame
Criteriai || FirstMame
ori || Title
TitleOFCourtesy

BirthDate
HireDake b

* In theField row of the bottom pane, continue to choose figlls want involved
in the query. You may need to specify the tabét tield belongs to in th&able
row, right below thd-ield row.

» If you want to sort the results, in tiS®rt row of the bottom pane, click an entry
under the field you want to sort by. For examptesort by Last Name, click
within the Last Name column. A drop-down list appe chooseAscending
Descending or Not Sorted. You can only sort by one field.

Figld: |Categoryhame ProductMarne
Table: |Categories Products
Sarti [Ascending r | Descending
Show: || Ascending
Criteria: || Descending

I (ot sorted)

* In the fourth row §how), click in the check box (so that a check markespp) to
make that field appear in the results. Rememlaritlyou choose not to show a
field, the query will still use the search critefa that field but just won't show
the field in the results. For example, if you Huihe query to search for First
Name of “Bob” and Last Name of “Jones”, but onlyowshthe Last Name field,
Access will still look for records containing “Bolahd “Jones” but will only show
the Last Name field of matching records.

* In the fifth row Criteria), type the data that Access should be lookingdag.,
“Jones”). You can specify criteria for multiplesfils if you want. You can also
specify multiple criteria for a single field by tyyg a second string in th@r row:
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Expression Builder EE
§ Ok
Cancel
Undo |
+-;*|ﬂ=><<>|.nnd or hot Likel()l Paste | Help |
[0 Queryl Page Mumber
(3 Tables Total Pages
% Queries Page M of M
(] Forms Current Date)Time
(E3] Reports Current User
(31 Functions
(Z Constants
| Operators
= pressions

Field: |LastMame FirstMame
Table: [Emplovees Employees
Sark: [Ascending
Show:
Crikerial ["lones" "Bob"
ar: | "Smith"
|

If you want the criteria to involve a mathematiopkrator (e.g., sales greater than
$10,000), place the cursor inGriteria field and click theBuild button on the
toolbar:

The Expression Builder dialog box opens. In this dialog box, use theepainthe

top to build the expression. You can add operdigrslicking the buttons below
this pane.

You can have Access show you common expressionBdiyng the folders in the
bottom left corner of the dialog box and then deutlicking the entries that
appear in the right panes to add them to the top:pa

4

When you have built the query to the appropriatecsjzations, click theRun
button on the toolbar. Access returns all match@wgrds in a new window:




* To re-show the Design window, click tMew button in the top left corner of the
toolbar:

About creating a new query using a wizard

» The other method for creating a new query is bygisi wizard. This wizard
takes you through the various steps of buildingrpke query.

* The requirements for a building a query in this warg similar to those for
building a query in Design view; you need to pravithe same basic units of
information.

» The screens of the wizard may vary, depending ersélections you make on an
earlier screen. That's why the procedures belog laoken up according to
option selections.

« If you need to revise your design, you can alwdick ¢he Back button in the
wizard to return to an earlier step.

Creating a numerical query using the wizard

To create a query that includes a numerical field:

* In the Database window, click th@ueries button on the toolbar along the left
side of the window.

» Double-clickCreate query by using wizard The Simple Query Wizard opens:

Simple Query Wizard

w¢hich Fields do you wank in your query?

You can choose from more than one table or query,

Tables/Queries

|Table: Employees ;l

Available Fislds: Selected Fields:

Firsthame %k

Title e
TitleCFCourtesy

BirthDate

HireDate ;I

Address P

City hd|
Cancel | = Back I Mext = I Einish |

* On the first page, select the fields you want imedl in the query. From the
Tables/Queriesdrop-down list, choose a table. The availabléd$éigrom that
table then appear in thfevailable Fieldslist.
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5

Double-click a field to add it to th&elected Fielddist
OR select one of thAvailable Fields and click thearrow > button.

You can remove a field from ti&elected Fielddist in the same way. Double-
click one of the fields from th8elected Fielddist

OR select one of the fields and click thga’ck’ arrow < button.
Make sure you include a numerical field.

When you are finished, clicklext. On the next page, tell the wizard how you
want the information returned:

imple Query Wizard

would vou like a detail or summary query?

T h
AT

v Egetail (shows ewery field of every record)
3 oo wn nan ' SR [%

T BBB G
-

T Strnmary SEkions .. |
oo

LT R
2 ahh s i R
F BBp i Hnn
& COC HER HEE HER
5D R R R
B ODD s wnn s

Cancel | < Back I et = I Einish |

Choose thd®etail option if you want every field (of records thattetathe search
criteria) returned. Choose tBimmary option if you want Access to summarize
the numerical data. You can specify the summatipmdy clicking Summary
Options and providing the desired information in the réegldialog box. If you
want Access to show you a count of all the recdrélads, select that check box
and clickOK to close the dialog box.
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» Click Next to type a name for the query:

Simple Query Wizard

What title do wou want For your query?

[Employes Ouerd

s

That's all the infarmation the wizard needs to create vour
query,

Do ywou want ko open the query or modify the query's design?

i Cpen the query ta view information.

" Modify the query design.

™ Display Help on working with the query?

Cancel | < Back | [ext = | Einish I

* To run the query and have the results returnedtn gelecOpen the query to
view information and clickFinish.

* To hold off on running the query and to view theusture of the query in Design
view before running it, seledflodify the query design and clickFinish. A
query window containing the parameters you havecipd opens; you can
modify the query as desired. Click tRen button on the toolbar to run the query
and see the results:

Creating a non-numerical query using the wizard

To create a query that does not include a numericdleld:

* In the Database window, click th@ueries button on the toolbar along the left
side of the window.

» Double-clickCreate query by using wizard TheSimple Query Wizard opens:
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Simple Query Wizard

withich Fields da you wank in your query?

You can choose from more than one table or query.

Tables/CQueries
|Table: Emplovess -]

Available Fields: Selected Fields:
FirstMame @k

Title .y

TitleOFCourtesy

BirthDate

HireDate LI

Address o

City | =l

Cancel | = Back I Mext = I Einish |

On the first page, select the fields you want imedl in the query. From the
Tables/Queriesdrop-down list, choose a table. The availabledEefrom that
table then appear in thevailable Fields list.

Double-click a field to add it to th®elected Fielddist (or select one and click the
arrow > button).

You can remove a field from th@elected Fielddist in the same way: double-
click it or select it and click the ‘Back’ arrowbutton.

Do not include a numerical field. When you aradiired, clickNext.

On the next page, type a name for the query:

Simple Query Wizard

What title do wou want For your query?

[Employes Ouerd

s

That's all the infarmation the wizard needs to create vour
query,

Do ywou want ko open the query or modify the query's design?

i Cpen the query ta view information.

" Modify the query design.

™ Display Help on working with the query?

Cancel | < Back | [ext = | Einish I

To run the query and have the results returnedtn gelecOpen the query to
view information and clickFinish.

To hold off on running the query and to view theisture of the query in Design
view before running it, seleddodify the query designand clickFinish.
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* A query window containing the parameters you haecsied opens. Here you
can modify the query as desired.

e Click the Run button on the toolbar to run the query and see rdsailts:

Saving queries

* You can save a query in multiple ways.
« If you are working in the Database window, you c#iok the Queries button on
the left. Then right-click an existing query arftboseSave Asfrom the context

menu. Type a new name to save the query withfardift name. You can choose
to save it as a query, form, report, or data acpags.

» If you have the Results window open, from the mbay chooséile > Save As
Type a name for the query. You have the same gatens as in the step above:

Save Az EE

Save Query 'Tnvoices' To!

Ok I
Zancel |

Query j

* If you have the Query Design view open, from thenmbar, choos€ile > Save

As. Type a name for the query. You have the same sptions as in the step
above.

Opening an existing query’s result window

» Access shows all existing queries in the Queries/\of the Database window.

* To open a query, click thQueries button on the toolbar on the left side of the
Database window:

g Northwind : Database [Access 2000 file format)
Qpen ﬁ Design @Mew | X Sp e 8T EE

Objects Create query in Design view
Tahles E—l Create query by using wizard
=2 Anhiabetical List of Producks
5 =
| pha 3l
Zakeqgory Sales For 1997
E8l F
=] Fame Current Product List
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* Double-click a query.
* The results of that query appear in a window

Open an existing query in Design view
» Click theQueriesbutton on the toolbar on the left side of atabasewindow.

* Select a query.
* Click theDesignbutton at the top of thBeatabasewindow.

Note: You can also right-click a query and cho@ssign Viewfrom the context
menu:

Objects

N

Design

Refining the results of a query

e After you run a query, its results are displayedhiseparate window. Take a
moment to scan through the results; you may firad the information was not
what you expected, or the wrong information appe&ren, an incorrect query is
the result of errors in the criteria that you gi&ecess when constructing the

query:

=8 Employee Sales by Country : Select Query H=] E3
| [ Country | Last Name | First Name | Shipped Date | Order ID | Sals Amount
paps- Callahan Laura 16-Jan-1997 10330 $1.313.82
- Fuller Andrew 01-Jan-1997 10392 $1,440.00
- Davalio Mancy 03-Jan-1997 10393 $2 556,945
- Davalio Mancy 03-Jan-1997 10324 $442.00
- Suyama Michael 03-Jan-1997 10395 $2 12292
| |USA Davolio Mancy 05-Jan-1997 10356 $1903.80 -
Record: 14| 4 |[T 1 _» |ea[r#] of 399 1 | _'l_l

* You can revise a query’s construction in DesignwieTo refine results, take a
look at all of the parameters you have specifiedésign view. Ask yourself
whether the fields, tables, and search criteriahyae specified are related to the
desired information.

» After you make some changes, you can re-run theycgimply by clicking the
Run button on the toolbar. If that result set is sofficient, you can continue to
modify the query in Design view and re-run the guartil you get the results you
want:
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Creating and Using Reports

A report is a way to present information in a fotrtieat’'s suitable for printing. You
can rearrange the information and configure thegmation so that it best suits your
purposes.

* Reports are an effective tool for analyzing infotim@ You can create a report
that summarize data from the database, and them fve report to analyze
numbers and trends.

» Reports are generally bound to one or several sgolequeries) in the database.
The data that appears in the report is linked amfithe fields in the underlying
table or query. Other information on the repoike Ilabels or titles or page
numbers, are saved with the report itself (not \aitly underlying data source.)

* A report does not need to contain fields from eatlhe tables or queries it's
based on.

* You can create links between a report and its uyidgrdata source (e.g., tables
or queries) by using graphical objects caltedtrols. An example of a control is
a text box: it displays data from a field in thederlying table.

* You can customize the report’s design to make renatractive.

* There are three ways to create a report.

o First, you can create a report based on one table ayqueng a feature
called AutoReport. AutoReport then creates a tepat displays all the fields
and records in the underlying table or query.

0 Second you can create a report using a wizard. Thisawizguides you
through the process of selecting tables (or queead fields to serve as the
basis for the report.

o Third, you can create a report from scratch in Desigw\(similar to creating
tables, queries, and forms in this way.)

Creating a report using AutoReport

* In the Database window, click teports button along the left side of the
window:

@_Ereview Iggesign Bhew | ¥ fp L= =
CObjects

Tables

Queries

Forms

B

@ Pages

& Macros

Create report in Design view

Create report by using wizard

Alphabetical List of Products

Catalog
Catalog Subreport

Customer Labels
Emploves Sales by Country

Irrvaice

il 6 i 6 e

Products by Category
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On the toolbar at the top of the Database winddiek the New button. TheNew
Report dialog box opens:

New Report H

This wizard automatically Lahel Wizard
creates & columnar report,

Design View

Tt Report wWizard
AutoReport: Columnar

AutoReport: Tabular

Chart Wizard

Choose the table or query where
the object's data comes From:

In the New Report dialog box, select an AutoReport option. Choose
AutoReport: Columnar to create a report in which each field appeargsoown
line with a label to its left. ChooskutoReport: Tabular to create a report in
which the fields of each record appear on the damaeand the labels appear once
at the top of each page.

At the bottom of the dialog box, choose a tabla gjuery that you want to be the
basis for the report. For example, if you want thport to present employee
information, choose to base the report on the Eyaas table.

When you are finished, clioRK.

Access then creates the report, presenting thenmafiion in the format you
specified.

Creating a report using a wizard

In the Database window, click tHeeports button along the left side of the
window.

Double-clickCreate report by using wizard

From theTables/Queriesdrop-down list, choose a table or query that yamtwo
be the basis of the report.

The Available Fields list updates to show you the fields of the tablguery you
select in theTables/Queriesdrop-down list. Double-click these fields to add
them to the Selected Fields list.

Note: You can also select fields and use the arrow hstto move fields to or
from theSelected Fielddist:



Report Wizard

which fields do vou want on vour report?

% v || You can choose from more than one table or query,

TablesiQueries

|Table: Ermplovees ;l

Available Fields: Selected Fields:
@ ErployeelD

LastMame

== | [FirstMame
<

PostalCode e

Cauntry ;I _I

Cancel | = Back I Mexk = I Finish |

« Continue to add fields to tHeelected Fielddist until you have all the fields you
want for the report. Then clidkext.

* On the next page of the wizard, specify whether w@unt to group your data
according to certain fields. You can do this blestng a field and clicking the
arrow button to move it into the right half of tligalog box. To change the
hierarchy of the group, click theriority buttons. The right pane updates when

you make changes, showing you how the groupingaffiéict the presentation of
the data:

Do you wank ko add any grouping
levels? ErmploveeID, LastMame, Firsthame, Title

Grouping GEbens .. | Cancel | < Back I Mext = I Einish |

* When you are done, clidkext.

« On the next page of the wizard, specify a sortirden For every field you have
included in the report, this page will have a ddmvn list. Select an option from
the first drop-down list to make the second dropsddist available, and so on.

For fields you are sorting, you can toggle &szendingbutton toDescendingor
vice versa:
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What sort order do vou want For wour records?

‘ou can sort records by up ko Four Fields, in either

A ascending or descending order,
000 0 00 0

1 |LastMame j Ascending |
(Mone)

2 |EmployveelD Ascending |
ascending |
4 d fscending |

Cancel | % Back I Mext = I Einish

* When you are done, clidkext.

* On the next page of the wizard, specify a layoithen you click an option, the
left pane shows how that option will look in thepoet. If you want the report to
be sideways on the page, click ttendscapeoption instead oPortrait :

Howw would yvou like ko lay out wour report?

Layouk Orientation  —

" Columnar i* Partrait

KX EHHK KKKX HXXX XXXX . Landscape

WRICRN MMM MM W R _
WRICRN MMM MM W R =
AR HEMEE HHAEE HAHEEE R

AR HEMEE HHAEE HAHEEE R
RN MMM AR AR R
RN MMM AR AR R
W M A W
WRICRN MMM MM W R
RN MMM AR AR R
WRICRN MMM MM W R
AR HEMEE HHAEE HAHEEE R

v adjust the Field width so all Fields fit on
a page.

Cancel | % Back I Mext = I Einish |

* When you are done, clidkext.
* On the next page of the wizard, choose an appeataeme; the preview window
shows you how that option will look in the report:



‘What style would you like?

HHXKKKK

HHHX XXXX
R

15

asial
Zompack
Corporate
Farmal

Soft Gray

Title

Lahel above Detail
Control frora Detail

% Back I Mext = I

Cancel | Einish

* When you are done, clidkext.

* On the last page of the wizard, type a name. Ettheose to close the wizard and
preview the completed report, or modify the remodésign in Design view first:

What title do you want For your report?

[Ernployess|

That's all the information the wizard needs to create vour
report,

Do you want ko preview the report or modify the repart's
design?

[l Ereview%e report,
" Modify ¢

report's design,

[ Display Help an warking with the repaort?

% Back | [k = | Einish I

Cancel |

* When you are done, clidkinish.

Creating a report from scratch in Design view

* In the Database window, click thReports button along the left side of the
window.

* Double-click Create report in Design view A blank Design view window
opens.
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» Right-click the toolbar of the report window andoolse Properties from the
context menu. ThProperties dialog box opens.

* Click theData tab.

* Click inside theRecord Sourcecell. A drop-down arrow then appears beside this
cell, listing all of the available tables:

¥ Report
IReport j
Format ~ Data | Event I Other I All I
Record Source . L M e |
Filker . oo Alphabetical List of Prodey
Filker G, Cateqories
OFder By oo Category Sales for 1997
Order By On . v v oo vvee s Current Product List

Custarners

Customers and Supplier
Ermploves Sales by Cow
Emplovess -

» Select the table that you want to use as the lbastbe report. A small window
listing the fields of that table then appears.

» Decide on the fields you want represented in tipente and drag a field from the
window listing fields onto the report. Unless yaant the field in a header or
footer, you'll probably want to drag onto tBetail section of the report.

* Continue to drag fields onto the report until all the desired fields are
represented.

* If you are not happy with the placement of a fieldlabel, click it to make the
small black boxes appear around the object. Yau tb@n hold the mouse
indicator over the object; it turns into a handjethmeans you can drag the object
to a new location.

» Use the options in the toolbox to add elementsesigh to the report. These are
largely the same options as you learned to udeeifrorms chapter. If the toolbox
doesn’t appear, click thEoolbox button on the toolbar.

* Add graphics (if desired) to the form in the sanmaywas you did for forms. Like
with forms, you can create an object frame on #port use thénsert > Picture
option, or you can use th&roperties dialog box (with théReport option selected
from the drop-down list at the top) and click iretRicture cell to specify a
background picture. These steps are all the saamngoa learned to do in the
Forms chapter.

Saving, Maintaining, and Printing Reports

Saving a report

« Open the report. You can open it either in itautegview or inDesignview.
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From the menu bar, chooséle > Save If you have saved the report before,
Access will simply resave the report. If you hane yet saved the report, Access
opens the&ave Asdialog box.

In the Save Asdialog box, type a name for the report. Thenkcl@K:

Sovehs @R

Save Report ‘Feportl' To: o

k. I
IEmpInyeeRepDrd |

Cancel
fs

IRepDrt j

To save a report with a different name:

Open the report. You can open it either in itautagview or in Design view.
From the menu bar, choosdéle > Save As Access opens thBave Asdialog
box.

In theSave Asdialog box, type a new name for the report anckeliK.

Setting report properties

In the Database window, click theReports button along the left side of the
window.

Select the report you want to edit.

Click the Design button on the toolbar of thBatabasewindow. The report
opens in a design window.

Right-click the title bar of the report window awctiooseProperties from the
context menu. ThReport Properties dialog box opens.

Use the drop-down menu at the top of the dialog thaspecify the portion of the
report you want to set properties for. For examlgou want to set properties
for the entire report, choosteport from this drop-down list:
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-
Farmat | Data | Event | Other | All |
Capkion . oo e

AutoResize . ... ‘es

Auto Center .o uu Mo
PageHeader . .......... all Pages
PageFooter . . vu v v all Pages

Grp Keep Together .. ..o Per Column
Border Skvle . .o v 00 Sizable
Conkrol Box . o v Yes

Min Max Buttons . .. ... Both Enabled
Close Bukkon ..o v v Yes

Width . oo 9,9935cm
Fickure . oo oo {none)
Fickure Type . o v vw o Embedded
Pickure Size Mode Clip

Pickure Alignment . ... .. .. Center
Pickure Tiimng . . v 0w a0 ]

Pickure Pages . . ... o0 u W all Pages
Grid¥ ... . 10

GHdY . 10

Lawaut For Print . . . ... ... Yes

Palette Source . .. ... ... (Default)
Orientation . ..o Left-to-Right
Movesble . ... .......... Yes

If you want to set properties just for a headefamter, or just for a particular
field, choose that option from the drop-down ligthe cells and properties in the
lower half of the dialog box (on all of the tabsaynchange depending on your
selection in the top half of the dialog box. Faample, thePicture options on
the Format page may not be available for a particular fieldilev they are
available for the entire report.

Close theProperties dialog box when you are finished and save thertepo

Previewing a report (before you print it)

In the Database window, click tHeeports button along the left side of the
window.

Right-click the report and choo&int Preview from the context menu.

In the report window, you can see how the repolit pvint. If the report spans

multiple pages, you can use the arrow buttons etbibittom of the window to

move to following or preceding pages:
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Printing a report

* In the Database window, click theReports button along the left side of the
window.

* Double-click the report to open it in its own prewi window.

* From the menu bar, choosgle > Page Setup The Page Setupdialog box
opens:
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Page Setup E

fMargins | Page I Calurmns |

—Margins {rillimeters) —Sample

Top:  |zs.4

Bottaom: |25.4

Left: I 25,4

Right: I 5.4
[ Print Diata Onky

0K I Cancel |

On theMargins tab, make sure the margin settings are approdoathe report.
On thePagetab, make sure the page is set up properly. @npeige, you can
make the report print in a portrait manner (staddaartical view) or landscape
(horizontal on the page).

You can also specify the paper source for the @riahd choose what printer you
want to use:

Page Setup E

targins Page | Calurmns |

—Orientation

o PDrtEt " Landscape

—Paper

Size: ILetter j
[~

Source: I.f-\utomaticallv Select

—Printer for Sales by Year
& Default Printer

™ Use specific Printer = |

0K I Cancel |

On theColumns tab, specify whether you want to print the reportolumns. If
you specify a number higher thanin the Number of Columns field, the
Column Layout options become available:
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Page Setup E

IMargins | Page Calumns |

—iarid Settings
Murnbet of Calurins: | 1

F.ow Spacing: | Ocm
Column Spacing:  [0,635cm
—Column Size

Wfidth: | 16.508m Height: | 0L661cm

Iv Same as Detail

—iColurmn Lawout

e e
Do, them Sctoss EEEE] [ZEEE
{* | Across, then Down ZEEE ZEEE]

0K I Cancel |

* Click OK when you are satisfied with the settings.
« From the menu bar, choodelle > Print. The Print dialog box opens:

Print HE
—Printer
Marne: HF DeskJet S40C/841C/ 84 30 Properties |

Status:  Ready %
Type:  HP DeskJet 840054108420 8430
‘Wwhere:  LSBO01

Comment: [ Prirk to File

—Print Range Copies

& Mumber of Copies: I 1 3:
" Pages From:l TD:I E E
.'E .'H F colate
 Selecked Recard(s) ! !
Setup... | oK I Cancel |

» This dialog box is the standard printing dialog baxkich is the same for all other
applications.

* You can configure the printer settings by clickitiee Properties button. A
Properties dialog box for your printer opens:
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&> HP DeskJet 840C/841C/842C/843C Document Properties

Layout Paper/Cuality

— Trap Selection

Paper Source:

Media: Plain Paper j
r Guality Settings %
" Best & Marmal " Diaft [~ Custom
i~ Colar

|~ Black & white & Color

Adyvanced... |
Ok I Cancel |

* Click the Layout tab to specify the paper orientation and the pargier. For
example, you can choose to print from the firstepsgthe last, or vice versa.

* When the print job specifications are the way yantthem to be, cliclOK to
close theProperties dialog box.

* Check all of the settings in th&int dialog box, and cliclOK to start printing.



WEEK 15

Desktop Publishing Design Principle

Desktop publishing (also known a®TP) combines a personal computer and
WYSIWYG (What You See Is What You Get) page laysaftware to create
publication documents on a computer for eitherdagale publishing or small scale
local multifunction peripheral output and distritout.

The term "desktop publishing” is commonly usedésatibe page layout skills.

However, the skills and software are not limiteghéper and book publishing. The
same skills and software are often used to creafghges for point of sale displays,
promotional items, trade show exhibits, retail @agEk designs, and outdoor signs.

Desktop publishing began in 1984 with the introdrcbf MacPublisher, the first
WYSIWYG layout program, which ran on the origin@8K Macintosh computer.
The DTP market exploded in 1985 with the introduetin January of the Apple
LaserWriter printer, and later in July with theroduction of PageMaker software
from Aldus which rapidly became the DTP industrgnstard software.

The ability to create WYSIWYG page layouts on soraad then print pages at crisp
300 dpi resolution was revolutionary for both theesetting industry as well as the
personal computer industry. Newspapers and othetr publications made the move
to DTP-based programs from older layout systenesAtex and other such programs
in the early 1980s.

The term "desktop publishing” is attributed to AddDorporation founder Paul
Brainerd, who sought a marketing catch-phrase $oritee the small size and relative
affordability of this suite of products in contrastthe expensive commercial
phototypesetting equipment of the day.

Often considered a primary skill, increased acbdggito more user-friendly DTP
software has made DTP a secondary skill to arttiae, graphic design, multimedia
development, marketing communications, administeatiareers and advanced high
school literacy in thriving economies. DTP skilvéds range from what may be
learned in a few hours (e.g. learning how to pit &ft in a word processor) to what
requires a college education and years of expexi@ng. advertising agency
positions). The discipline of DTP skills range fraechnical skills such as prepress
production and programming to creative skills sasftommunication design and
graphic image development.

By the standards of today, early desktop publiskag a primitive affair. Users of

the PageMaker-LaserWriter-Macintosh 512K systernuetifrequent software
crashes, the Mac's tiny 512 x 342 1-bit black ahdenscreen, the inability to control
letter spacing, kerning (the addition or removaspéce between individual characters
in a piece of typeset text to improve its appeagasrcalter its fit) and other
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typographic features, and discrepancies betweesctieen display and printed output.
However, it was a revolutionary combination attinge, and was received with
considerable acclaim.

Behind-the-scenes technologies developed by Adgbtefs set the foundation for
professional desktop publishing applications. ThedrWriter and LaserWriter Plus
printers included high quality, scalable Adobe Bosipt-fonts built into their ROM
memory. The LaserWriter's PostScript capabilitp\a#d publication designers to
proof files on a local printer then print the safifeeat DTP service bureaus using
optical resolution 600+ ppi PostScript-printersksas those from Linotronic. Later,
the Macintosh Il was released which was much moitalsle for desktop publishing
because of its larger, color screen, support fdtiphe displays, greater RAM
capacity and its SCSI storage interface which adlbfast, high-capacity hard drives
to be attached to the system.

Although Macintosh-based systems would continudoiminate the market, in 1986,
the GEM-based Ventura Publisher was introduced/®fDOS computers. While
PageMaker's has a pasteboard metaphor closelyageduhe process of creating
layouts manually. Ventura Publisher automateddlyeut process through its use of
tags/style sheets and automatically generatedasdiod other body matter. This
made it suitable for manuals and other long-forduiuments. Desktop publishing
moved into the home market in 1986 with Profesdi®aae for the Amiga,
Publishing Partner for the Atari ST, GST's TimewwRublisher on the PC and Atari
ST, Calamus for the Atari TT030, and even Home iBbbl, Newsroom, and
GEOPublish for 8-bit computers like the Apple lda@ommodore 64.

During these early years, desktop publishing aeguér bad reputation from untrained
users who created poorly-organized ransom notetdéfgouts — criticisms that
would be levied again against early web publishedscade later. However, some
were able to realize truly professional results. &@ample, .info magazine became
the very first desktop-published, full-color, netessl magazine in the last quarter of
1986, using a combination of Commodore Amiga coms,tProfessional Page
desktop publishing software, and an Agfa Graphjipssette?!.

Page layout concepts

A page is a prefixed size of virtual printing mé&éwhich can be viewed on the
monitor in WYSIWYG format. Each page has full saed printable area. They are
separated with margin guides. In most cases, thsife of page are set to
international standard paper sizes such as Aér|edtc.

Printing components

There are three main types of components to beolatidn a page. They are text,
natural or scanned images, artificial or creativages.

Layout

Layout is the process by which the printing compagere laid on the page
aesthetically and precisely.



Comparisons with word processing

While desktop publishing software still providedemnsive features necessary for print
publishing, modern word processors now have publisbapabilities beyond those of
many older DTP applications, blurring the line beén word processing and desktop
publishing.

In the early days of graphical user interfaces, Bofware was in a class of its own
when compared to the fairly spartan word procesappiications of the time.
Programs such as WordPerfect and WordStar wetenstihly text-based and offered
little in the way of page layout, other than pehagargins and line spacing. On the
other hand, word processing software was necefsafgatures like indexing and
spell checking, features that are today taken fantgd.

As computers and operating systems have becomepowerful, vendors have
sought to provide users with a single applicati@tfprm that can meet all needs.
Software such as Open Office.org Writer and Micfo¥éord offers advanced layouts
and linking between documents, and DTP applicatien® added in common word
processor features.

Comparisons with other electronic layout

In modern usage, DTP is not generally said to oehools such as TeX or troff,
though both can easily be used on a modern deslgipm and are standard with
many Unix-like operating systems and readily a\dédor other systems. The key
difference between electronic typesetting softveareé DTP software is that DTP
software is generally interactive and WYSIWYG irsidm, while older electronic
typesetting software tends to operate in batch medgiiring the user to enter the
processing program's markup language manually withalirect visualization of the
finished product. The older style of typesettingware occupies a substantial but
shrinking niche in technical writing and textboakfication; however, since much
software in this genre is freely available, it d@nmore cost-effective than the
professionally-oriented DTP systems. It is alsdipalarly suitable for corporate
newsletters or other applications where consistaritgmated layout is important.

There is some overlap between desktop publishidgrrat is known as Hypermedia
publishing (i.e. Web design, Kiosk, CD-ROM). Mamaphical HTML editors such
as Microsoft FrontPage and Adobe Dreamweaver Usgoat engine similar to a
DTP program. However, some Web designers stillgoref write HTML without the
assistance of a WYSIWYG editor and resort to sudtware, if at all, solely for
complex layout that cannot easily be rendered ndharitten HTML code.

Desktop Publishing Using MS Word
While Microsoft Word is still first and foremosteord processor, it is frequently
used to create publications normally created by pagout programs. For some users,

it may be the only desktop publishing tool theydhd@esigners may cringe at the
thought of designing in a word processor, but witlgason it is possible.
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Designed primarily for text-focused documents, Wand other word processors can
still be used for combining text and graphics iftieers, brochures, newsletters, or
business cards. Today many businesses requirtheiaeveryday forms such as
letterhead, fax sheets, internal and external fdyens the Word .doc format.

If you or a client requires .doc compatible digfils, don't dispair. Work within the
program's capabilities to use Word for some desgtdpishing. However, be aware
of the limitations as well — especially when it cesrto full-color or high-volume
commercial printing.

Use Microsoft Word for creating documents for grigtto a desktop or
network printer.

« Do not use Microsoft Word, WordArt, or other compats of Microsoft
Office for creating logos.

+ If the document must be created in Word and musobemercially-printed,
work with a service that specializes in printing M/documents, learn the
limitations of the format, and learn how to prepdigital files for commercial
printing and the proper use of TIFF and EPS graphic

Samples of simple DTP documents produced using M&W

1. Greeting Card

The families of

Alh. Musa Hassan
And

Cordially invite

To attend the

WEDDING CEREMONY Of

Ji | ani Musa Hassan

&
Zai nab Zahr addeen Wahda

Schedule as follows

Date: ' October, 2008
Time: 11:00am
Venue: Printing Department, Kaduna Polytechnic, ed

151



2. Book cover

PRINCIPLES OF COLOUR SEPARATION
TECHNIQUES

BY
OBASA A. ISIAKA



The Layout of an SPSS Data File

Variables

Values
Cases

Most data files are rectangular in shape. They liae® components:

1. Cases(typically the rows of the rectangular file). Casee the individual
participants in your study.

2. Variables (typically the columns of the file). Here are soexamples of variables -

« Subject ID

- Demographic variables (e.g., age, sex, race, etc.)

- Treatment variables (e.g., experimental conditions)

« Response variables (e.g., the scores the depevalgatles)

3. Values(the intersection of cases and variables).

Here is an example of some data from a survey attitudes towards the death
penalty. In this study information was collectedatage, gender, and attitude
towards the death penalty (the variables) for edeéhresearch participants (the
cases). Attitude towards the death penalty was unedn a 6-point continuum with
the following labels: strongly opposed, opposeidhtly opposed, slightly approve,
approve, and strongly approve.

Table 1. Original Da
Participant Age Gender| Death Penalty
Jones, W. 25 Male strongly opposed
Anderson, Femalt | slightly oppose
Perez, C 18 |Femalt
Smith, L. 41| Male approve

The values that are entered into a data file greafly numeric (numeric values
contain only numbers)rather tharalphanumeric (alphanumeric or 'string' values
contain letters, or combinations of letters and nurbers, rather than only

numbers). One reason for using numeric values rather th@raaumeric values is
that many SPSS procedures will only accept numeliges. For example, an analysis
of variance can only be run using numeric valudthough some SPSS procedures
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will accept either numeric or alphanumeric valueg( frequencies) numeric values
can be used by a wider range of procedures. Anogfaesion to use numeric values is
that it is easier to enter single digit to refeatealue (e.g., 1) than it is to enter a
whole series of letters (e.g., strongly opposed).

In this example the values for Age are numeria, e values for Gender and Death
Penalty are alphanumeric. The alphanumeric valoesld be coded as numeric
values prior to entering them into a raw data #ley numeric values could be used
to code the nominal variable of Gender. Lets, eahly, decide to code females as
"1" and males as "2". Death penalty can be constity be an interval variable, and
the values should range from 1 to 6. Strongly opdauld be coded as either "1" or
"6". Suppose the responses to the death penaly wese coded as follows: 1 =
strongly opposed =opposed3 =slightly opposeg4 =slightly approve5 =

approve and 6 =strongly approveThe values 1 through 6 would be entered into the
data file. The codes for those values (e.qg., styoogposed) are called tvalue

labels

The APA ethical guidelines stipulate that the datected from research participants
are to be confidential. Rather entering the naméiseoparticipants into the raw data
file you should create an ID variable and numbehea the participants. Making
those changes the data now look like this:

Table 2. Data with Assigned Valt
ID |Age Gender Death Penalty

001 25 2 1
00z 1 3
003 18 1

004 41 2 5

You have probably noticed that the age value isimgsfor participant #002. and that
the death penalty value is missing for particiggd3. When you are entering data
you can leave those values blank. SPSS will consigen to besystem missing
values and correctly handle them when running amalyrhere are other options for
how to enter missing values and SPSS offers seweargd of dealing with missing
values in each of its procedures. We will have mmcie to say about this topic in
later sections.

In order to run a statistical analysis of your dada first need to create a data file.
You can create a data file using the Data EditdhiwiSPSS or you can create a data
file using your favorite word processor, using s@peeadsheet programs (e.g.,
EXCEL, LOTUS 1-2-3), or using some database progréery., dBase). S&PSS
Base Chapter 3, Data Files for more information on howead a data file that was
not created by the SPSS data editor.

How to create a data file using the SPSS Data Editdescribed in Entering Data
Using the SPSS Data Editdlow to create a data file using a word processor
described in Overview of ASCII Data Files
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Overview

There are three steps to creating a data file Ubm&PSS Data Editor -
Define the Variables gz Enter the Values | g&= | Save the Data File

For this discussion, lets assume that we havemexperiment to test the hypothesis
that writing an essay in favor of doubling tuitianUCCS would make people more
accepting of an increase in tuition. The partictpamere randomly divided into two
groups, one group wrote an essay about why tusimuld be doubled and the other
group wrote an essay about the value of intercaltegports. We then administered a
guestionnaire to gather some demographic informatimut the participants. The
guestionnaire also measured attitudes towardsadseues, including the issue about
doubling tuition. These variables are summarizetiable 1. The responses from 4
participants are shown in Table 2.

Table 1. Codebook for the Tuition Study

Name eI Variable Label/ Value Labels
Type
ID Numeric 3.0
Demographic data
BIRTHDAY DEltE Date of birth of the respondent(mm/dd/yyyy)

(mm/ddlyyyy)

GENDER String 1 Gender of respondent/

"F'"FEMALE" "M" "MALE"

Year in college/
1 'Freshman' 2 'Sophomore' 3 'Junior' 4 'Senior’

INCOME Dollar 11.2 Monthly income of respondent in dollars and cents
Treatment Conditions (Independent Variables)

Wrote essay abou
1 "doubling tuition" 2 "intercollegiate athletics"

CLASS Numeric 1.0

ESSAY Numeric 1.0

Individual Difference Variables
EXTRAV Numeric 2.0 Extraversion score

Dependent Variables

Electric shock should not be used in experiments/
1 "Strongly Disagree"

2 "Disagree"

3 "Slightly Disagree"

4 "Slightly Agree"

5 "Agree"

6 "Strongly Agree"

9 "No Opinion on This Issue”

SHOCK Numeric 1.0
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. Tuition at UCCS should be doubl
TLTen SIUES 2 -same value labels as SHOCK

UCCS should have a Ph.D. program in Psycho

FlrlFe SIUES 2 -same value labels as SHOCK

The numbers in the Variable Type column indicatétether the variable is a
numeric, date, dollar, or string variable; the \widf the variable; and for numeric
variables, how many decimal places. The first nenafter numeric, date, dollar, and
string variables is the maximum width of the valeafincluding the number of whole
digits, the decimal point, if any, and the numbkedecimal digits, if any. The number
after the decimal point is the number of decimatpk for the variable. Note that
string variables and date variables do not havarddglaces.

Table 2. Data from 4 Participants in the Tuitioodt
| BIRTHDA GENDE CLAS INCOM ESSA EXTRA SHOC TUITIO PHDPS

D Y R s E Y Vv K N Y
132011975 F 1 18236 1 | 50 | 5 2 6
2 5/32/1977 M 3 12850 2 6 2 4
3 103668 F 4 1232925 2 23 5 9 5
4 10’15/158 F 2 89 1 | 712 9 9 5

There are no hard and fast rules about how to agdhe variables within the data
file. | typically begin with an ID number followday demographic data (age, gender,
SES, etc.), the independent variable conditiomgd)yidual difference measures, and
finally the responses to the dependent variables.data in Table 2 follow that
organization. The variables in this example wei@sehn to illustrate some of the most
common data types that students in the departnaamet ised over the years.

Parenthetically, you will normally be entering yalata directly from the response
sheets that you give to your participants. | decbmmend copying over the
responses into a tabular format as in Table 2.eKt@ step of copying over the data
onto a sheet to give to a data entry person whoehéers the data into the computer
will most surely cause errors to creep into thedat
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Variable Definition

(Recommendation Open SPSS in another window and create the datdefscribed
in these notes.)

Variable definition includes naming the variabl&afiable Name), defining the type
of variable, e.g., numeric or stringdriable Type), giving a long name for the
variable {ariable Label), providing descriptions of the values that aressd into
the data file Yalue Labels), and defining missing valueBl{ssing Valueg. Each of
those elements will be described

ID (integer variable)
a. Variable Name

Let's enter the variable definition information &ach of the variables in Table 1.
First, double left click on the word "var" in thetlcolumn (the upper left corner) of
the worksheet. ThBefine Variabledialogue box will open and the word
"VARO00001" will be highlighted in th&ariable Nameext box. You could use the
defaultname for the variable, VAROOOOL1. But it is betteuse a name that is
descriptive of the variable. Entd) as the variable name. You should become
familiar with the rules for naming variables (shke PSS Help window under
variable naming rules If you use names that begin with a letter, ttwattain only
letters, numbers and the symbols @, #, _, $, aogheand that are no longer than 8
characters long you should run into no problems.

[Note: To find the rules for naming variables press: Hélgpics, Index. Then enter
the phraseariable names:rulesThen press the Display button.]

Click OK at the bottom of the Define Variable windand enter the values for ID for
the first four cases. An easy way to do this istave the cursor to the 1:ID cell,
highlight the cell and then key in the value, leflpress the arrow key in the
direction that you want to move, down in this im&t@. The value will be entered into
the data file and the next cell, 2:ID, will be Higihted. Continue until all four values
have been entered. Notice that the values areagisghlwith two decimal places, even
though you only entered a whole number. Open @B Variable window again.

In the Variable Description section of the DefinarMble window th&ypeis defined
as Numeric8.2, there is NMariable Label there are ndissing valuesand the
Alignmentof the data iRightjustified within the space allotted to variabléneEe are
thedefault valuesfor every new variable. A default value is theueathat is assigned
by SPSS in the absence of any information provimethe user. Each of these
elements are described in more detail below.

Variable names are not case sensitive. The follgwemes are identical: ID, Id, and
id. The SPSS Data Editor always dislpays the SRi&hte name in lower case
letters.



b. Variable Type

Move the cursor th&ype...button and left click. (if you press the ENTER/kke
cursor to theDefine Variablebox will close.) After pressing tHEype...button several
variable type options are presented. In psychotbgymost commonly used variable
types arsmumeric string, anddate Numeric variables can consist of the digits fl@m
through 9 and an optional decimal point. Stringalales can contain any letters,
numbers, and symbols. Date variables typically isbrs a year, month, and day, but
they can also include hours, minutes and secoryscdl date variables are date of
birth, date and time of testing, etc.

ID is a numeric variable. Note that the "numerioXlis already checked. Theadth

of the variable refers how many spaces will berkekfor the variable when its
values are displaye@®ecimal placesefers to how many of theidth digits will be
reserved for the decimal point and the decimal plattte number. The width does not
refer to how many digits are stored in the dat fitidth refers to how many digits
will be displayed in the data editor and in thepoit For example, if you set the
width at 2 digits, then you can still enter a vatluat is 3 or more digits wide into the
data file. Values that are wider than the definédttware displayed by an asterisk (*).

The default width is 8 digits; the default numbé&decimal places is 2, resulting in
the data type of Numeric8.2. Notice that the vagmsentered: 1, 2, 3, and 4 are
displayed as 1.00, 2.00, 3.00, and 4.00. The optiitdh of a numeric variable is
determined by the range of values that are poskiblie variable. If you have, say,
between 10 and 99 cases, then the width of theatialle should be set at 2. If you
have between 100 and 999 cases then the widtle dbtiwariable should be set at 3.
Lets set th&Vidthto 2 digits and the number of decimal places t@r@ss continue to
close the Type... dialog box. Then click "OK" tos¢ the Define Variable window.
Note that the values are displayed as whole nuntaérer than as decimal numbers.
Try entering a decimal number. Note that decimallsb& rounded to whole numbers
in the display. Remember that the width and nunolbelecimal places refers to the
display of the values, not to the actual numbetithatored in the data file.

In SPSS version 8.0 and 9.0 the assigning the vaidéhnumeric variable seems to
have no effect on how that that variable is eig@red or displayed.

c. Variable Label

Next, press theabels..button. Two options appear in the dialog bdariable Label
andValue LabelsA variable labelis a longer description of the variable. Recadtth
the name of the variable can be no longer thart elggracters. It is not mandatory to
have avariable label For example, ID is descriptive in itself, you pably do not
need to add a longeariable labelsuch as "Participant Identification Number."

Variable labels will preserve the case (upper ameet case) as entered.

d. Value Labels
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Value labelsdentifies the coding scheme for the valléslue labelsare not
mandatory and they would not be used for ID vatresther interval type data such
as temperature values or scores on tests (e.gwgoldn't label each value of an 1Q
score).Value labelsare typically used when the value refers to aifipeategory

such as "male" and "female," or the scale valuea lakert-type response scale, e.g.,
"strongly agree." Lets leave thabelssection blank for the ID variable. Click the
Cancelbutton to exit the dialog box.

e. Missing Values
Because you assign the values of ID there "no nus&ilues."”
f. Column Format

Column format refers to how the values are displage¢he Data Editor. We have
already altered how the values of ID are displaygdssigning values for the width
and number of decimal places. Entering a valu€fdumn Widthwill change the
width of the display for the data editor only. TWedues you entered for the Variable
Type will be in effect for any output involving tee values. To see how this works
change the column width to 2 and press continudla OK to exit the Define
Variable dialog box. The width of the ID columnshaeen narrowed to two print
columns columns. Any number that is wider thanditslis displayed as an asterisk,
" Try it for yourself.

You change change the display width of a varialglenbving the cursor to the edge
of name of the variable and then dragging the coltmmmake it wider or narrower.

Numeric variables are always aligned to the right.
g. Measurement

Measurement refers to scale of measurement: nonairdihal, interval, or ratio.
SPSS allows you to assign one of three categofieeasurement: nominal, ordinal,
or scale. "Scale" refers to both interval andoratiales. There is only one place in
SPSS for windows where this information is used&ame chart (graphics)
procedures that identify the measurement type. hEthe files also indicate that this
information is used when you an SPSS data file wignogram called "Answer
Tree." Answer Tree is not a part of SPSS 8.00r 9.

For a review of the scales of measurement see SchMeasurement

BIRTHDAY (date variable)
a. Variable Name

Click on the 2nd variable column on the worksheeter BIRTHDAY as the variable
name.

b. Variable Type



OpenType...and click the button in front date.Selectmm/dd/yyyyrom the date
options that appear and click tBentinuebutton. Variable and value labels are not
necessary or desirable for this variable so youctase the Define Variable dialog
box.

Enter the first birthday value from Table 2 in ti8IRTHDAY cell (3/20/1975).

Enter the date for case #002 (5/32/1977). The Bditor should beep and refuse to
enter a value because the date is not possiblat&dbe date as 5/30/1977.

Enter the date for case #003 (10/3/68). Note ti@tear in the data file has been
changed to 1968, while the display remains atfogu enter a 2-digit year, SPSS
will automatically add "19" to the year. If you wéo enter a date that is not in the
20th century, then you must enter all the digitthefdate. Try entering a date from
the year 2001.

Enter the date for case #004 (10/10/1582). The Bdimr beeps and does not enter
the date. Why? SPSS stores the date as the nuinderands from October 14, 1582
(the beginning of the Julian calendar). As a consage you cannot enter a date that
is on or before October 14, 1582. Enter the date4k5/1582.

c. Variable Label

Not needed.

d. Value Label

Not needed.

e. Missing Values

The easiest way to deal with missing values foe datiables is to just leave the value
blank. A blank numeric value will be displayed asiregle period(.). Try deleting one
of the date values and note that the result igiaghéor that case. A blank numeric
value or a blank date value is defined aystem missing valueSPSS will correctly
handle system missing values.

f. Column Formats

Date variables are 10 digits wide (2 for the mo@thgr the day, 4 for the year, and 1
each for the two "/" separators. Try changingttfeecolumn format for this date
variable from 10 digits to 8 digits. What happens?

g. Measurement

The scale of measurement for a data variable &esc

GENDER (string variable)

a. Variable Name
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Click on the 3rd variable column of worksheet. E@&NDER as the name for the
third variable.

b. Variable Type

Click string as the variable type. Because only one letteeéslad to enter the M and
F codes, enter 1 as the number of characters.eFime"string" variable is
synonymous with "alphanumeric" variable.

The data editor will only allow you to enter as maharacters as you have defined in
this dialog box. Because the number of charactessdefined as 1, you will only be
allowed to enter single characters. The data edidbbeep at you if you try to enter
more than one character.

c. Variable Label

This is another instance where the SPSS namedoratiable is very descriptive.
You may or may not wish to enter a variable lalehsas "Gender of the
Respondent.” Here is rule of thumb, think aboutla@operson working on the
research project after you are gone, will that @eidearly understand the SPSS
variable name? If there is any possibility for misrpretation you should include a
longer variable label. SPSS variable names cambenger than 8 characters,
variable labels can be up to 256 characters long.

d. Value Label

SPSS is sensitive to the case of string valuesva@he "F" is different from the value
"f*. The reason for this is that strings are codedording their ASCII code. For
example, the ASCII cod®r a capital F is 070 while the ASCII code fosraall f is
102. This adds a complication to entering valuestiong variables You must be
consistent in the case that you are using. Inekésnple gender is coded as upper
case M's and F's. If you used both upper and loase F's and M's as values for
gender then SPSS would think you had four diffegemtders, F's, f's. M's, and m's.

Suppose you decide to enter the value M for maildgize value F for females in the
datafile. Then you can attach the value label "taehe letter M and the value label
"female"” to the letter F. Enter M in tMalue:box. Then enter "male" (without the
qguotes) in th&/alue Label:box. Then press th&dd button to add the value label to
the list of value labels. Do the same for F amhidle."

e. Missing Values

There is no such thing asgstem missing valudor a string variable. Blank string
values are considered to be valid values. If yorehmaissing data for gender and
happen to leave the value blank, SPSS will think lyave three valid genders, M, F,
and blank. Therefore you must set ugsar-defined missing valudor string
variables.

To enter user-defined missing values click -
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Define Variable
Missing Values...
Discrete missing values

Your cursor should be in the first of the three dmxpress the space bar once and then
click the Continue button. You have now definedngle blank as a user missing
value.

f. Column Formats

Recall that theolumn formatglialog box refers to the display of values in diaga
editor. The column width was automatically sethte width of the string variable, 1
in this instance. The text allignment was autnadiicset to left. By default, string or
text variables are left justified. SPSS assumaséth string variables are left
justified. Numeric variables are right justified.

g. Measurement

When you identified the variable type as "strirthg measurement type was
automatically set to "nominal." Nominal is the remt measurement type for gender.

Close the Define Variable dialog box.

Entering string data

Variables that have defined value labels can beredtin one of two ways: (a) by
entering the value itself, or (b) by clicking oretlabel.

Note that only the first letter of the variable rertg,"” is displayed in the data editor.
In order to see what is happening when we enteddltes use your cursor to drag the
column width wider so that you can read the whalgable name, "gender." As you
expand the display width of the variable you prdpaee the value label for gender
rather than the value itself. You can toggle betwdisplaying values and value
labels. The toggle switch is located in Welue Labels iconnear the right end of the
icon bar in the Data Editor, and in the

View pop-up menu
-Value Labels

Lets start by turning on the display of value label

Entering the value itself

Move the cursor to cell 1:.gender and enter theevédu the first case, "F." The value
label that you defined for "F," Female, appearthencell. Move the cursor to cell
2:gender and enter the value for the second clkg, The value value label that you
defined for "M," Male, appears in the cell. Thaues for string variables are stored
in the SPSS system file as the ASCII value, th&Balitor can display either the
value or its associated value label. Try toggliagkand forth between displaying the
ASCII values and the associated value labels.
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The third and fourth cases our example data aralgsnThis time enter their values
as lowercase "f's and then switch back and forttvéen viewing the value and the
value label. Note that "f" is not associated vetlabel. Only the value is displayed.
You now have two different values in your datasetfémales, "F" and "f". If you
ran a frequencies on gender it would provide arsépaount for all the "F"s and all
the "f's in the datafile. Remember to be consisite the case that you use when
entering string data.

(Note: My version of SPSS, 8.0.0, seems to havwaga When the "column width" is
set to 1 the value "M" does not appear in the aéthough the value "F" does.)

Using Value Labels to enter the value

The data editor will allow you to enter values liglding on the value label itself. To
try this out toggle the Value Labels switch to tagpvalue labels. Highlight the cell
to enter data and press Ctrl-(left)click. A valabels box will open. You can double
(left)click the appropriate value to enter it inkee data file. The value that is coded
into the data file is shown at the top in the eelitor window.

This seems like a very long way to go about engetfire values M and F. However, |
can see some value in this approach if you haweryaleng list of value labels.
Suppose that you are classifying psychologicalmr@siand have a list of 20 different
codes. It might be helpful to be able to choosenfeolist that comes up.

Additional Considerations for String Variables

This string example was simplified by limiting thédth of the string to a single
character. Things get more complicated if youngtwalues are longer than one
character. Lets consider some of the complicatibasoccur if we set the width of
the gender variable to two characters rather tmencbaracter. There are now eight
possible ways of entering upper and lower casealtsF's: M-space, space-M, m-
space, space-m, F-space, space-F, f-space, arelfspiagou entered each of those
variations, SPSS would identify eight differentwes for gender.

Suppose you enter M and then press Enter or aw &ey. Will SPSS interpret this
as M-space or space-M? By default SPSS alwaygikdfties string variables. If there
are spaces left over then SPSS pads with blankgho So, M would be entered into
the data file as M-space. (Numeric variables arays right justified.)

You need to remember those rules when you assige \abels. If you enter M
without any spaces with value label will look littes, M = "Male". SPSS will pad to
right with blanks and look for the value M-blankat is, blank-M will not be
assigned the value label of "Male."

What do you suppose happens if you define a ssjggee as a user-missing value?
If a string variable that is two characters wid#i(§ 2) is left blank will that blank
value be defined as missing?

To summarize: (a) string variables are left justfi(b) SPSS pads string variables to
the right with blanks.
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CLASS (integer numeric with value labels)
a. Variable Name
Click on the 4th variable column of the worksheet.

Define Variable
Variable Name:

Enter CLASS as the variable name.
b. Variable Type

Define Variable
Type...

Variable Type is Numericl1.0 (width = 1, decimalqda = 0)
c. Variable Label
Define Variable

Labels...

Variable Label

The variable name "class" may not be readily uridetsby someone else so you
should enter a variable label. How about "Yearcimo®|?"

d. Value Label
Define Variable
Labels...
Value Labels
Label:
Value Label:

Enter the four value labels: 1 = 'Freshman’, 2opt®more’, 3 = 'Junior’, and 4 =
'‘Senior.'

e. Missing Values.

Missing values should be left blank. SPSS will ¢desthe blank numeric values to
be system missing values

f. Column Formats

The column format is set to the width of the valeal in this instance. It can be left
as is, or you could set it to a wider value.
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g. Measurement
What scale of measurement is "year in school?s dt least ordinal, a person has
earned more credit hours if he or she is a sehan if he or she is a junior. Is the

interval between freshman and sophomore the saitine asterval between
sophomore and junior?

INCOME (Decimal Numeric)

Income is saved in dollars and cents. The variedt@able type is "dollar.” Because
INCOME has values both to the right and left of deeimal point it is a decimal
numeric number. You could define the width as 1d twe decimal places as 2,
indicating that the total number of digits displdyancluding the decimal point and
the dollar sign, is 11 and the number of digitpldiged after the decimal place is 2.
Remember that this format determines how the vakikébe displayed. The format
does not affect how the values are stored, or hewalues are used in computations.
a. Variable Name

Click on the 5th variable column of the worksheet.

Define Variable
Variable Name:

Enter INCOME as the variable name.
b. Variable Type

Define Variable
Type...

Thevariable typeis Dollar.
c. Variable Label
Define Variable

Labels...

Variable Label:

Enter "Monthly income" as theariable Label
d. Value Label
There is no reason to label each individual vatwelie INCOME variable.

e. Missing Values

| recommend usingystem missing value$or this variable. Simply leave the cell
blank if the income data is missing.
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f. Column Formats

The column format for the data editor has beemsteimatically to the width of the
dollar variable.

Commas will be displayed in the data editor if width of the variable will
accommodate them, otherwise the display of commasppressed. Decimal places
will be displayed if the width of the variable wdtcommodate them, otherwise the
display of the decimal part of the number is supgien. The dollar sign will be
displayed if the width of the variable will accomdate them, otherwise the display
of the dollar sign will be suppressed. After emgithe income data use your cursor
to change the width of the income variable and tiféechanging display for commas,
cents, and the dollar sign.

g. Measurement

The scale of measurement for the dollar variabledale.” It is actually a ratio

variable, dollar has a rational zero point. Itight justified, as are all numeric
variables.

ESSAY (Integer Numeric with Value Labels)
a. Variable Name
Click on the 6th variable column of the worksheet.

Define Variable
Variable Name:

Enter ESSAY as the variable name.
b. Variable Type

Define Variable
Type...

It takes only a single digit to code the valueE8EAY, the independent variable.
The essay score is a one-digit, whole number. Toier¢hevariable typeis Numeric.
Set thewidthto 1 and number afecimal placeso O.
c. Variable Label
Define Variable
Labels...
Variable Label:

The Variable Labelcould be "Essay Condition."

d. Value Label
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Define Variable
Labels...
Value:
Value Label:
Enter the two value labels: 1 = "doubling tuitich= "intercollegiate athletics."
e. Missing Values

Everyone should have been assigned to a treatrordition so there should be no
missing values.

f. Column Formats

Column format has been set to a width of 1, thehwvid the variable set in variable
type. This is a numeric variable so it is righdtjfied.

g. Measurement

What is the scale of measurement for this variable?

EXTRAV (Integer Numeric without Value Labels)
a. Variable Name
Click on the 7th variable column of the worksheet.

Define Variable
Variable Name:

Enter EXTRAV as the variable name.
b. Variable Type

The extraversion score is a two-digit, whole numbBé&erefore theariable typeis
Numeric. Set thavidthto 2 and number afecimal placeso O.

c. Variable Label
Define Variable
Labels...
Variable Label:
The extraversion score is a subscale of the Eyseacsonality Inventory (EPI). The
Variable Labelmight be "Eysenck Personality Inventory (EPI): laxersion
Subscale."

d. Value Label



Individual values of scales (e.g., personality mees, 1Q, etc.) are not labeled.
e. Missing Values

| recommend usingystem missing value$or this variable. Simply leave the cell
blank if the extraversion score is missing.

f. Column Formats

Changing the&Column Formatswill change change how the values are displayed in
the Data Editor.

g. Measurement

The scale of measurement for nearly all personatigffes is interval. This
extraversion scale is measured as an interval sodlee measurement type should be
set to "scale."

SHOCK, TUITION, PHDPSY (Integer Numeric with Common Value
Labels)

SHOCK, TUITION, and PHDPSY have a common set ofiedhbels. You can set up
a template and then use that template to definedhemon value labels, missing
values, and column format for the other variablesdefine a template click

Data (on the top row of buttons)
Templates...
Define>>
Name:

Enter a name for the template, e.g., "6-PT SCAIlaBd click theAdd button to add
this to the list of templates.

Type...

Set the variable type as Numeric1.0 (width = 1jrdatplaces = 0)
Value Labels...

Enter the following value labels: 1 = "Strongly Bigee"
2Bisagree"
3Slightly Disagree"
4Slightly Agree"
S5Agree"
6Strongly Agree"
9No Opinion on This Issue"

Missing Values...
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The value "9" (no opinion on this issue) is an ofdtange value that should not be
considered when finding the mean or other stasisoc this variable. All 9s will be
considered to be valid values unless you explicidfine them as missing. Because
you define which values are to be considered ngsfinse values are calleder-
defined missing values

There is only a single missing value for this vialéa Click thediscrete missing
valuesoption, enter "9" (without the quotes) in the ffio®x, and then pres3ontinue

See Missing Values Summaiyr additional information about user-defined rimgs
values.

Column Format...

Enter a value for Column Format, e.g., 4 or 5 am$gContinue

To save the new template pr&sse.

The template can now be used to define new vagablest, define the variable name
and variable label and then use the template tdladdariable type, value labels,
missing values, and column format.

SHOCK

a. Variable Name

Click on the 8th variable column of the worksheet.

Define Variable
Variable Name:

Enter SHOCK as the variable name.
b. Variable Label
Define Variable

Labels...

Variable Label:

Enter "Electric shock should not be used in expents' and clickContinue Close
the Define Variabledialog box by clicking th©K button.

Add the values from the 6-PT SCALE template.
Data

Templates...
Select the 6-PT SCALE template



Click all the options in thgply section.
CliclOK to add the template values and close the template.

You can reopen the Define Variable dialog box tofyehat the template has been
appriopriately applied.

The scale of measurement for this type of varigb#esource of some controversy
among statisticians. The most conservative statiss argue that this 6-point Likert
type scale is at most ordinal. The majority wouldes that the scale is interval. |
know of no case where a journal editor has rejeatpdper where t-tests or analyses
of variance (statistics for interval level of megsuent) had been performed on
Likert-type scales. | go with "interval” as theakrof measurement for this type of
scale.

Follow the same steps to define TUITION and PHDPSY.
COMMENT: Templates are stored as a part of the SPSS pragmgraur computer,
not as a part of the data file that you have cteat€here is no way that | know of to

save a template to a floppy disk. Unless you loip the same computer again you
will probably have to reenter the template again.
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Concept of Missing Values
System missing values

-Leave the cell blank.
-No special action needs to be taken when systessingj values are used in an SPSS
data file.

User-defined missing values

-User-defined missing values should be clearly-autange” of the regular values
for the variable, e.g., “-9” or "-99" for age.

-If user-defined missing values are used then yastrspecify which values are to be
considered missing. If you forget to define thertmméssing values, they will be
considered to be valid values by SPSS. For exartie99s will be used as valid
ages when computing the mean age for the partitspan

Enter the Values

In this set of notes we have entered the values izt of the variables as we defined
each variable. Normally you would enter the valoes case by case basis. If you
have not done so please go back and enter thendenaf the data from Table 2.
Key in the data and then use the arrow key to bothr the data into data file and
move to the next cell.

Editing already entered values is as simple asggwirthe cell and changing the value.
You can insert a new case or a new variable. Mogeursor to the row or column
where you want to make the insertion and then dicata and then click either

Insert Caseor Insert Variable.

You can go to a particular case by clicking@ata thenGo to Casehen enter the
case number.

It is possible to cut, copy, paste, and clear emows, columns, or blocks of data.

Highlight the data and use the editing tools uriderEdit button or press the right
mouse button to bring up the editing tools.
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Save the Data File

You can run SPSS procedures using the data fildhgoe just created. But if you exit
SPSS without saving the file it will be lost. Tosreahe file click orFile (top row of
buttons) therSave Enter a file name and then cli@ave The file will be saved as an
SPSS for Windows 9.8ystem filewith the extension ".sav." 8ystem fileis a file
created by SPSS that includes all the values filtiseavariable definition
information.

If you choose th&ave Aption you can save the file in other formatsudahg
several different SPSS formats, ASCII, and sev@eatadsheet formats. Of particular
interest is the SPS®rtableformat. The SPSS portable format is a generic &rm
that can be read by any version of SPSS (e.g.,,Maix, and IBM mainframe
version, SPSS/PC+, and SPSS version 7.0). | usedtéonmend that when you leave
UCCS you should save your files in the portablenat; you will be able to read them
in any version of SPSS. Most institutions now 88SS for Windows rather than
mainframe versions so this is no longer a problem.

IMPORTANT: DO NOT EDIT AN SPSS SYSTEMS FILE WITH A WORD OR
TEXT PROCESSOR.

An SPSS system file is a specially formatted filettshould not be edited with a word
or text processor. If you try to edit a systems @ilitside of the SPSS Data Editor you
may destroy structure of the file and you may reable to open it again within
SPSS. If you happen to open an SPSS systems theawvord processor close the
file without making any changes to it.

Recall that string variables are stored as ASQOlies If you open an SPSS systems
file you would be able to read the values of thimgtvariables. Numeric variables
are stored as their binary equivalents. You woli Ime able to read the values of
numeric variables because your text editor onlgsesSCII values. A word
processor will attempt to interpret the value diimary, numeric variable as if it were
an ASCII value. It would give you strange valudéfsyou happen to change even one
character in a systems file you could damage theesaf one or more variables, or
even make the file inaccessible to SPSS.

Caution: You should always back up your data files to agipdisk.
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How to input data into the SPSS data editor

Introduction

This page shows the basics of entering data i®t&PSS data editor. The SPSS data
editor can be a good choice for entering your déthas a friendly interface that
resembles an Excel spreadsheet and by enterirdathalirectly into SPSS, you don't
need to worry about converting the data from sotherdormat into SPSS. For
example, you might enter your data in Excel, amuhtiny to convert it to SPSS and
find out that you used the latest version of Exbat,your version of SPSS has

trouble reading the latest Excel files.

Below is a screen snapshot of what the SPSS data kxbks like when you start
SPSS. As you see, it does look like an Excel sisteset. In this editor, the columns
will represent your variables, and the rows wipnesent your observations
(sometimes called records, subjects or cases).

[=] Untitled - SP55 Data Editor

File Edit “iew [Data Transform Statistics Graphs  Utilities  Window  Help

| =] 8] 2] Blaln ®le)

var var var var var var

1% ]

Lo}

o

K B

{553 Frocessoris ready | [

i‘m'

Let's illustrate how to enter data into the SPS3 dditor using the data file below.

make npg wei ght price
AMC Concord 22 2930 4099
AMC Pacer 17 3350 4749

AMC Spirit 22 2640 3799
Bui ck Century 20 3250 4816
Bui ck El ectra 15 4080 7827

First, you need to tell SPSS the names of youab#es. You can double click on the

column heading (shown with the arrow below forfin& column). That permits you
to enter information about the variable for thauomn.
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[ Untitled - SPSS Data Editor
File Edit %iew [Data Transtorm Statistics Graphs  Lilites  Window  Help

5| =] o] ] =] o) 2] BlEs slel|

/

"4

L« |

SPSS Processoris ready

Below you see the dialog box that appears thatvallou to enter information about
your variable. For the first variable, let's chartlge Variable Name to lmepg (see
arrow) and click orType so we can tell SPSS that this is a string variable

T |

Wariahle Name:  [EatEllei]

—ariable Description

Type: Murnerics 2
Yarighle Labal;
bissing Yalues: MNone
| Alighment: Rigght
—Change Setings M/
Type.., | Mizsing Values... |
Lahels.. | Colurmn Format... |
~Measurement
* Scale " Ordinal " Nominal

oK I Cancel | Help

You can tell SPSS thatake is a string by clickingtring at the left (see left arrow)
and then we should indicate that the length isoufBtcharacters (see arrow at right).
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You can then cliciContinue. When you return to thBefine Variable dialog, click
OK.

Define Yanable Type: |

£ Burneric Continue
" Comma

c Dot Cancel
™ Scientific notation Charactets: W Help

" Date R

" Dollar

™ Custom currency

Click the column heading for column 2 and supply tlamempg and clickok. Click
the column heading for column 3 and indicate théate name isveight, and
likewise for column 4 indicate that the variablengisprice. Once you have done
this, the Data Editor will look like below.

[=] Untitled - 5PS5 Data Editor
File Edit %iew [Data Transform Statistics Graphs  Llites  Window  Help
=18 = | ] =[] sl Fe=| BlEE 3|l
-
make mpg weight price var
1
3
4
5
-
[« | i
|SPES Frocessor is ready | |5z
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Once you have created the column headings (vamabtess) you are ready to enter
the data. Itis usually best to enter the dataalrservation at a time going from left
to right. After you type in a entry for a variapj@u can press thEab key to move
to the next variable on the right. Once you reehlast columnr@ce)then use the
arrow keys to move to the first column of the nesservation. Once you have
entered the sample data file, the SPSS Data Badald look like this.

[=] Untitled - 5PS5 Data Editor

File Edit %iew [Data Transform Statistics Graphs  Llites  Window  Help

=18 B| »] 1| =(k| &l £l BlEE 3l@|

' -
make mpg weight price var

1| AMC Concord 2200 2930.00 4098.00

2| AMC Pacer 17.00 3350.00 474900

3 | AMC Spirit 22.00 2640.00 3799.00

4 | Buick Century 20.00 3250.00 4316.00

5 | Buick Electra 15.00 4080.00 7827.00
<] | _>|LI
\SPSE Processor is ready | | 2

You can save your data file by clickiRge thenSave It would be wise to save your
data about every 10-15 minutes. Imagine spendiiregthours typing in data, and
then the power goes out, your computer stops repgnand then you have to enter
the data all over again. The data are not savesthwbu type them in; rather, the file
is saved when you chooBkée thenSave

Problems to look out for

- If you have character data, be sure to clighe in theData Definition
window and tell SPSS that your variable is a stragable. SPSS will not
allow you to enter character data into a variallkess you tell it that the
variable is a string variable.

For more information

« For more detailed information about the SPSS DditE see the SPSS
Manual.

The homework problems will state the data setttiay are using, generally using

a data set called GSS2000.SAV, a subset of caslegaiables from the 2000
General Social Survey.
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FREQUENCIES AND DESCRIPTIVE PROCEDURES

The FREQUENCIES and DESCRIPTIVE procedures haveuses. One important
use is to make another check on whether you haesezhthe data correctly. You
should make it a habit to run FREQUENCIES on allirnyeariables before you start
running other statistics or tests of your hypotese&arefully examine each variable
looking for values that may have been entered tsgaké. Check for out-of-range
values. For example, are there 6's in a variableiwshould only have the values
between 1 and 5? Check to make sure that data sealse. If you know that about
60% of your subjects were females and the peresnales turns out to be only 20%
then you know you have a problem in the date sit thre DATA DEFINITION.

A second important use is to provide descriptiatistics. Descriptive statistics are
often used to describe the demographic charactsrist the sample. What percent of
males and females are there? What was the rarapgesfand what was the median
age? Survey data is often reported in terms olLagies.

We have already used the FREQUENCIES procedure. Wewet to look at all the
various possible options and statistics that asélave within the FREQUENCIES
procedure.

The output created by running the FREQUENCIES miopeis saved in théiewer
window. We will discuss how to manipulate dataha Viewer window, how to save
data in the Output Navigator window, and how tepdata from that window.

The data that we will be using is your Skills Syrdata,skills99.sav The discussion
below assumes that the file skills99.sav has bpened in the SPSS Data Editor.

As always, you should open an SPSS window andvicdiong by actually running
the SPSS procedures.

The general strategy for running any SPSS procedwae follows:

Select the Select the Select the
Procedure F&” Variables Options
Run the Interpret the Save oIPrint
Procedure L Output the Output



2. Select the Frequencies Procedure
The frequencies dialog box is opened by clicking

Analyze
Descriptive Statistics
Frequencies

The dialog box shows the variable labels for eddhevariables in the data set in the
left box. The variables are organized accordintpéir order in the active file. The
label for the variable is displayed rather than8keharacter name of the variable.
Variables that are preceded by the "#" symbol (withdiamond shape) are numeric
variables. Variables that are preceded by th& $mbol (within a box) are string
variables. You can see additional information alzouariable by right clicking a
variable and then selecting tiariable Information option. The variables to be
analyzed will be moved to the empty box to thetigh

Note: You have the option of displaying the nanfethe variables either i
the order that they appear in the file, or alphiab#y according to the name
of the variable. You also can choose to displ#éyeeithe variable names or
the variable labels. These options can be chabg&uthe SPSS Options
dialog box.

Edit (in the top row of bttons)
Options...
General (Tab)
See theariable Lists section

The Statistics.., Charts..., and outpuFormat... options are accessed by the buttons
at the bottom of the dialog window. The buttonsr#e far right will run the procedure
(OK), Pastethe commands into the syntax winddResetthe variables to be
analyzedCancelthe frequencies procedure, and provitédp. You can turn the
frequencies tables output on or off by checkingDigplay frequencies tables

option.

3. Select One or More Variables

You can select a variable to be analyzed by docitdking the variable. The
variable will move from the left pane to tNariables: pane on the right. Double
clicking a variable in th&ariables: pane will unselect the variable. You could also
single click on a variable to highlight it and themess the right arrow button (located
between the two panes) to move it to Wagiables: pane.
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Selecting Multiple Variables
Multiple variables can be selected in one of tiwegs.

a) Selecting another variable and moving it to\theable(s): box by double clicking
the variable or by highlighting the variable andgsing the right arrow button.

b) You can press and holding tbiel key while selecting (highlighting) a set of
variables and then move the entire set to the YWke(g): box. For example you could
select all the knowledge of statistics items faalgsis by holding down the ctrl key
while selecting the variables for knowledge of e of variance (ANOVA), chi
square, correlation, factor analysis, frequenctribigtion, multiple regression,
repeated measures ANOVA, and t test and then fireggght arrow key to move the
entire set to the Variable(s): box.

c) If the variables you wish to select are contigaito each other you can pressing
and holding theshift key while selecting a set of variables. For exanyglu could
select all the variables for analysis by clickihg wariable at the top of the list,
pressing and holding the shift key, and then atigkhe variable at the bottom of the
list. Or you could hold down the shift key while wiog the cursor down the variable
list.

If you wanted to run frequencies on nearly allthgables you could use the shift key
to select all the variables and then use the efrltk unselect the unwanted variables.
For example, suppose that you wanted to run freqjesmon all the variables except
ID. First, use the shift key to select all the ahtes and then press and hold the cltr
key while you click on the ID variable.

Run the Procedure

Once a variable is selected &K andPastebuttons become available. Make sure
the Display frequency tablesoption is checked and then press@@i€ button to run
the frequencies procedure on the selected variable.

Interpret the Output

The results are shown in an SPSS Viewer windowe. [&ft pane of the viewer
window contains an outline of the information, tight pane contains the data.

The output is divided into four sections: title tem a statistics summary for all the
variables selected, and frequencies tables for eftte selected variables. Each
element in the output is an "object" that can beddsaved, and or printed.

Title. The default title is the name of the procedure ¥ run. In this case the title
is Frequencies.You edit the title by moving the cursor to théetiind then double
clicking the left mouse button. If you selectedth# statistics questions from the
skills survey you could change the title to, sagdtencies: Knowledge of Statistics.

Notes.The notes section contains information about wherstatistics were run,
some information about the data file, how missiatygs were handled, the syntax
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commands that were generated, and the resourcgsTusenotes section is normally
closed (the icon next to "Notes" is a closed b@tker than an open book). You can
open (display) the notes section by double clickinghe closed book icon in front of
"Notes." Double click on the open book icon to eldise Notes section.

Statistics. The statistics section includes statistics fotladl selected variables. The
default statistics include the number of valid camed the number of missing cases
for each variable analyzed.

Frequencies tablesThe final section includes frequencies tablesfurh of the
selected variables. The first column of the taistes lthe value labels for thalid
values followed by thenissingvalues and then thietal number cases. Value labels
for each non-null value (i.e., for each value tig a frequency of at least 1). The
second column list theeequenciesfor each value. The third column lists fhercent
of cases for each value. This percent is basetetotal number of cases. the fourth
column lists thevalid percent of cases for each value. The valid percent isbase
the number of valid cases. If there are no misgalges then the percent and valid
percent columns will be identical. The last colulsts thecumulative percent The
cumulative percent is based on the valid percennuo.

4. Statistics Options

Click the Statistics...button at the bottom of the Frequencies dialogtbakisplay the
statistics that are available.

The statistics are grouped into four sections: megsof central tendency (mean,
median, mode, and sum); measures of dispersiomd@ta deviation, variance, range,
minimum, maximum, and standard error of the meaw@gasures of distribution
(skewness and kurtosis), and percentile values.

Measures of central tendency (mean, median, modendsum). You should all
recognize these central tendency measures.

Measures of dispersion (standard deviation, variare, range, minimum,
maximum, and standard error of the mean).These measures are also very
common. The standard error of the mean is foundiaging the standard deviation
by the square root of the number of valid cases.

S Mean = @

Afn

Measures of distribution (skewness and kurtosis)lhe terms skewness and kurtosis
refer to distribution shapes that deviate fromshape of a normal distribution.

A skewed distribution is characterized as by adtiitowards the high end of the
scale (a positive skew) or towards the low endhefdcale (a negative skew). If the
distribution has no skewness, then the skewnesststavill be zero. If the
distribution has a positive skew, then the skewséasstic will be positive. If the
distribution has a negative skew then the skewsiadistic will be negative.
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A distribution with kurtosis is characterized b ttiistribution being to narrow and
peaked (a leptokurtic distribution) or too wide diad (a platykurtic distribution).
Again, if there is no kurtosis, the kurtosis statisvill be zero. If the distribution is
leptokurtic, then the kurtosis statistic will besjtove. If the distribution is platykurtic,
then the kurtosis statistic will be negative.

A normal distribution has both no skewness andurtokis. As for any statistic, the
actual values of the skewness and kurtosis statisdirely turn out to be exactly zero.
That is, if you randomly sampled a set of valuesiia population that was perfectly
normal, it is unlikely that the skewness and kustgsatistics would both be equal to
zero. The question becomes, are the skewnesstoslauscores so different from
zero that we have to reject the hypothesis that theresent a normal distribution.
We do this by setting up a 95% confidence inte(@al.) around the skewness score
and another 95% confidence interval around theokistscore. If the 95% confidence
interval includes the value zero then we cannefctehe hypothesis that the
distribution has no skewness (or no kurtosis).

The 95% confidence intervals are defined as

95% C.I. = skewness statistic + 1.96 * (standardresf skewness)
and

95% C. I. = kurtosis statistic + 1.96 * (standarwbe of kurtosis).

For example, suppose the skewness statistic fdartbeledge of correlations
guestion was -.339 and the standard error of skeswvas .388. Is the distribution for
the correlation question negatively skewed? The 8686idence interval is found as
follows:
95% C. I. = skewness statistic + 1.96 * (standardreof skewness)
-.339 +1.96*.388

-.339 +0.761

(-.339-0.761) to (-.339 + 0.Y61

-1.100 to 0.422

A graphic representation of the 95% confidencerviatifor this skewness value is
shown in Figure 1.

Figure 1. 95% Confidence Interval for the Skewnéskie
: 95% C.l. |

a0 25 20 46 10 -5 0 & 10 15 20 25 30

The 95% confidence interval ranges from -1.100ofigh zero) to 0.422. Because the
95% confidence interval includes zero we say thate is no evidence to reject the
hypothesis that the distribution is not skewednm@re simply, the distribution is not
skewed.
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Further suppose that the kurtosis statistic forctireelation question was .705 and
that the standard error of kurtosis was .759. ésdistribution leptokurtic? The 95%
confidence interval is found as follows:

95% C. I.

kurtosis statistic + 1.96 * (standartbe of kurtosis)
.705 £1.96*.759

.705 £1.488

(.705 - 1.488) to (.705 + 1.448)

-0.783 t0 2.193

A graphic representation of the 95% confidencervatiefor this kurtosis value is
shown in Figure 2.

Figure 2. 95% Confidence Interval for the Kurtogedue
. 95% C.1. ]
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The 95% confidence interval ranges from -0.783ofigh zero) to 2.193. Because the
95% confidence interval includes zero we say thete is no evidence to reject the
hypothesis that the distribution has no kurtosistre simply, the distribution has
no kurtosis. Because there no kurtosis and no skesvilme correlation scores are said
to be normally distributed.

The concept of a confidence interval is basic tdeustanding statistics. Confidence
intervals are a standard part of the output of M&IRgS procedures. Press this button
if you would like a mini refresher course on coefide intervals

CONFIDENCE INTERVAL

Percentile valuesThe percentile values option will print the val@s given
percentage. If you select quartiles the scordseabth percentile, the 50th percentile
(the median), and the 75th percentile will be givéou can choose to find the cut
points that divide the scores into n equal gro&jps.example if you choose 5 equal
groups, then the following scores will be giventt2percentile, 40th percentile, 60th
percentile, and the 80th percentile. The percdgjileption allows you to select any
given percentile score.

The percentile values options are useful if youtwarlefine groups of participants.
For example, if you wish to divide your participaimto the top, middle, and bottom
third on the basis of their IQ scores you couldi fihe cut points by selecting the
option to find the cut points that divides the gronto three equal groups.

5. Chart Options

The chart options include bar charts, pie chars$pyrams, and histograms with a
normal curve. The values for the charts can beesged as either frequencies or
percentages.
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Bar charts and pie charts are commonly used wherhgwe categorical data such as
gender or race. Any value that is empty (no onecsedl that value) is not included in
these charts.

Histograms are commonly used when you have intefata such as age or 1Q scores.
Histograms show the all the values from the loweshe highest scores. Empty
values between the lowest and highest scores aexoluded for histograms.

You can ask to display a normal distribution cuowetop of the histogram chart. The
normal distribution displayed is the what the higton should look like if the data
were normally distribution. You can visually com@dhe histogram data to the
superimposed normal curve to get a visual senset aiftether or not your data is
normally distributed. If it looks like there is agblem with the data you could then
compute the 95% confidence intervals for skewnadskartosis to see if the shape is
statistically different from a normal distribution.

6. Format Options

Order by.The format options refer to how the frequencietetbre formatted. The
values for a variable are normally listed ascendirter of the values themselves. For
example, if you displayed a frequencies tablelierlD variable, the values would
begin with ID = 1 and end with the highest ID val¥eu can also have the values
listed in descending order. In the ID example thiei@s would begin with the highest
ID value and end with ID = 1.

The other two options allow you to order the outpetording to the counts for each
value. Ordering by counts is very useful in someterts. Suppose that you are doing
a survey for one of the fast food chains in the@a@ne of the question is "When you
think of fast food restaurants, which one comegotlr mind first?" You then get a
bunch of answers including Wendy's, Burger King[Mduoalds, etc. It would be very
helpful to have the FREQUENCIES for this questiotiened by the descending
counts.

Multiple Variables. The Compare variablesoption will display a statistics table
that includes all the selected variables. Sepdratgiencies tables will be displayed
for each variable even though the Compare variadpésn has been selected. The
Organize output by variablesoption will display the statistics table and thba
frequencies table for each of the selected vasable

Display frequency table3his format option allows you to suppress the tprgof
frequencies tables based on the number of categdités is typically used to
suppress the printing for variables with a largenber of categories. For example you
may not wish to print out frequencies tables fer déige variable, preferring instead to
display a histogram of those values.

7. Saving the syntax commands
You can save the syntax commands that SPSS cigatdisking thePastebutton on

the right side of the Frequencies dialog box. Tyregax editor window will open
displaying all the commands for the current seflingpu can save the commands in
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the normal way from the syntax editor window. Sgvine commands will allow you
to easily run the same set of commands again withawing to select all the options
from the various dialog boxes.

8. Save or Print the Output

The output displayed in the Output Navigator windmam be printed or saved to a
disk.

Print the output. Select the output to be printed by highlightinghedats in the
outline pane. The highlighted elements with dpen bookicon will be saved. You
can open or close the book on an individual elerbgrdouble clicking on the book
icon at the front of each element.

You can preview how the document will look whemped by selecting

File
Print Preview

Save the output as an *.spo fildf you press the disk icon or

File
Save

then the highlighted elements in the outline pailebs saved. As with the print
option, only those highlighted elements with thempook icon will be saved. The
default file extension is *.spo (SPss Output). Tlspo file can be opened only in the
SPSS Viewer window. Use the

File
Open

sequence in SPSS to open the *.spo file. You campen an *.spo file in your
favorite word processor.

The Save Asoption gives you the option of saving the file asavigator file (*.spo)
or as "all files (*.*). However, saving the outmavigator file with the *.doc
extension still will not allow the file to be opehsuccessfully with MS Word or with
MS WordPad.

Export the output as an .html or .txt file. Another possibility is t&Export one or
more objects. The export option saves objectstireeihtm or .txt format. The .htm
format can be used in web pages or read by MS \@®%rdThe .txt format can be read
by any ASCII editor. You could insert either atmtor .txt file into MS Word 97 but

| do not recommend inserting a .txt file into W&Z Table boundaries in .txt files
are identified by dashes (----) and bars (|) rathan by solid lines and the .txt tables
are cumbersome to edit. Use the

File
Export
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option or right click on an object and sel&aiport to open thdexport Output

dialog box. The default file name is OUTPUT, yolli srobably want to change the
name to reflect the content that is being expoi$etect the file type (*.htm or *.txt)
as desired. When you have completed selectingdsieed! options press OK to export
the file.

9. Save the Output in an MS Word File

You can save an SPSS Viewer object directly intmed processor such as MS Word
by (a) right clicking the object, (b) press tt@py option, (c) open an MS Word file
and thempastethe object into the open file. The object is celads a normal table in
Word. You can edit the elements of the table witMord. (Note: this option does
not work with objects created in SPSS 7.5.)

It is also possible to use tkepy objectscommand rather than the copy command to
copy and paste an object from the SPSS VieweMtwsal file. The object is created
as an object in Word. Although it is possible dit ¢he contents of an object in WS
Word, | have found the process to be tedious aneliable. It is easier to do all your
editing in the output navigator prior to copying thbjects to MS Word.

In summary, | recommend using copy and paste toenobjects from the SPSS
Viewer to an MS Word file.
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