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Introduction

What is Stanford Graphics

Stanford Graphics is a Windows based Presentation package for creating 2D
and 3D graphs and for analysing datasets. It has many excellent facilities for
creating technical graphs for publication, that is, those required by scientists
and engineers.

Using this Workbook

This workbook contains a number of examples which are designed to show
some of the facilities available for creating graphs and for creating
presentations and to help you navigate the menu system and the toolbars. It
is not intended to be a replacement for the Stanford Graphics User Guide and
so you are referred to that manual, if you require further details on a
particular feature.

It is assumed that you are familiar with the use of Windows based packages;
please consult a Windows manual if you do not know the meaning of the
following terms:

windows
clicking
double clicking
dragging
menus

toolbars

file browsers

We also assume minimal knowledge of spreadsheets, i.e. that you have seen a
spreadsheet before and know you can use the arrow keys or mouse to move
around the spreadsheet. Our examples using spreadsheets should be fairly
easy to follow but you can obtain more details from the Help pages or the
Stanford Graphics manual.

Getting Help

When you select Help on the top menu, this makes available the online help.
This has a Command Glossary which includes detailed descriptions of all the
menu items in Stanford Graphics and a How Do | section which includes
instructions for using all the different features of Stanford Graphics.



Checkpoint files

At various stages in the exercises, we ask you to check that you have obtained
the picture on that page. If you have, then you can continue with the
exercise. Otherwise, you have a choice; either use File/Open to load the
checkpoint file which produces the relevant picture and then you can
continue with the rest of the exercise OR you can return to the start of the
exercise OR (presuming you are not at the first checkpoint of the exercise)
you can load the file for the previous checkpoint and continue from that
stage.

For details on where to find the checkpoint files for your system, please
consult Accessing checkpoint files in Appendix 2.



Exercise 1 To draw a graph
You will be creating the graph shown below.
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In this example, you will be doing the following: Full instructions are given
below for each procedure.

Starting Stanford Graphics
Changing the Printer
Importing data

Examining the spreadsheet
Choosing a graph type
Drawing a graph

Resizing a graph

Using the Range Highlighter
Adding a legend
Changing the legend labels
Changing the line styles

CONO U~ WN P

©

10
11

12
13
14
15
16
17
18
19

Adding axis titles
Changing the axis titles
Adding a title

Changing the title

Printing the graph

Saving the graph in a file
Exporting the picture
Leaving Stanford Graphics

There is an Undo facility available in Stanford Graphics. This allows you to
reverse the effects of the last command. To perform this action, click on the
Undo tool on the main toolbar or select the Edit/Undo menu item.



Starting Stanford Graphics

=-I Stanford Graphics | "I -

B 2 B

Stanford Stanford Stanford
araphics araphics araphics
Help PrimeTime

Read the section This should tell you how to get as far as the
Accessing Stanford picture above. If there is no section in your
Graphics locally in workbook, please contact your local service staff
Appendix 2

Double click the Stanford  To load the Stanford Graphics package. The
Graphics icon Quick Start window appears.

=| Stanford Graphics | v| -
File Edit Y¥Yiew Insert Format Arrange Graph Analyze Window Help
[ main | Tet | analsis |

RNRECE R EEE T

(] {r=] UNTITLED1 Tol=
=]

Ly
A
(8] o~
f = /— Q
E |=-| Stanford Graphics NG Z:‘\J'

LK 57477 o ~
% i
Create a Presentation Create a Graph
Create a Bullet Chart Edit a Presentation

=]

|1_|Ready [Slide view [Title master |_
Click Don’t display next This window has tutorials in the use of
time Stanford Graphics. We are not using them in

this workbook.

Close that window If you want to have a look at the tutorials in

future, you can find them by clicking Help
then Quick Start. Then click one tutorial




Changing the printer

If Stanford Graphics is being run on a PC network at your site, you may have
a choice of printers from which hardcopy may be obtained. Consult
Accessing local printers in Appendix 2 of this workbook for more details.

|=| Print Setup
! Default Printer
i
[currently PostScrpt Printer on \WAActb06 [LPTZ2:])
® Specitic Printer Options..
ISeikn ColorPoint PS Model 04 on Y\\Wdj1200c [LPTS:] |£l| IWI
—Onentatio Paper
. O Portrait Size: A4 210 x 297 mm
® Landscape Source: |Upper Tray
Select File/Print Setup A dialog box appears
Click on arrow in box A list of printers supported by Microsoft
under Specific Printer Windows at your site appears. Check that the

orientation is landscape and that the paper size
are what you require.

Select a colour printer This becomes the current printer

Click the Options button ~ To check the printer options. Leave as it is but
note the option to create an EPS file.

Click OK three times To accept the options, the printer and then to
confirm. The aspect of the slide should be
landscape at the end of this process.
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Importing data

In this step, a file of data is to be imported into a spreadsheet in Stanford
Graphics. After the file is imported, you will see in later steps how it appears
on the spreadsheet and then you will decide how to display the data.

|=-| Open
File Hame: Directornies:
I xy1.dat n-hzghgallery
yvector3. dat + [= s +*
oo =
world.dat = gallery
xp2. dat
xy3.dat —
xpd. dat e
xph_dat + ry
List Files of Type: Drives:

|SG DataFiles [dat) |$] | B n: \\ns4\appsiapps |#|

Select View/Spreadsheet A panel called Spreadsheet Resource appears;
this allows the management of spreadsheets.

Click Import which is on the Spreadsheet Resource Panel. A
dialog box for file selection appears

Look at Accessing locally  This is a sample data file that has been provided
the datasets and clipart by Stanford Graphics and your local support
files ... in Appendix 2 and team should have made it available. Note that
use the file browser to find this file was created by an ASCII text editor and
the file xyl.dat and click contains columns of data separated by spaces.

it. Then click OK..

Click No on the dialog box No permanent link to the file is to be set up. This
means even if you change the original data file,
next time you open the saved graph, any data
changes made to the original file do not appear
in the spreadsheet so you would have to
reimport the data. A new window containing
data for X and Y1 to Y5 appears.

11



Examining the Spreadsheet

=| *v1.DAT =]~
T |ﬂﬂﬂ|&|
T A B | ¢ | b | E [ F J &6 [ H ] 1 [ 4 +
1 [{value |1 2 3 Y4 V5 =
2 & 17.7 14.7 18.2 17.2 10.5

3 10 14.2 12.1 19.1 16.2 13.2

] 15 11 13.4 17.6 17.3 13.7

5 0 14.2 15.6 17.6 16.9 125

6 2 19.2 12.1 127 15 13.1

7 1] 18.7 9.8 16.6 12.3 10.7

8 3] 6.2 58 109 14.5 1.3

9 40 65 99 155 15.5 12.1

10 45 1.6 12.5 16.2 18.1 10.6

11 ] 11.9 8.3 15.2 127 9.8

12 55 6.2 14.2 18.1 11.2 10.5

13 Ei] 18.9 11.2 16.2 12.3 i

14 B& 14.2 10.9 16.9 12.9 1.7

15 ] 15.5 14.5 17 13.4 10.5

16 78 6.9 12.1 16.2 127 11.9

17 &0 17.5 9.5 177 12.2 13.1

18 85 14.5 12.1 19 10.9 99

19 50 214 12.5 18.2 13.5 10.2

20 95 17.5 16 16.9 15 11.9

21 100 17.346 14,408 17.536 16.556 10.584

22 105 13.916 11.858 18.715 15676 12.936

23 110 10.75 13.132 17.245 16.954 13.426

24 115 13.916 15.288 17.245 16.562 12.25 +]
| [+]

This is a spreadsheet. It consists of tables, each of which is a set of rows and
columns. Values or labels can be put into the cells. Each cell has a unique
address. For example, the address of the cell, which has a label XValue, is
T1A1; i.e. the cell isin table 1, row 1, column A. You will be learning a little
more about how to use spreadsheets in this exercise but in a later exercise,
you will be considering spreadsheet functions in more detail.

Spreadsheets can hold data imported from a file of data or data can be
directly typed on the spreadsheet. Sometimes, output spreadsheets are
created as a result of a calculation. We shall meet some of these in this
workbook.

When a spreadsheet is attached to a graph, a particular Range Highlighter,
corresponding with the type of graph, appears with the spreadsheet. This
allows you to define ranges of the spreadsheet as parts of the graph. There is
no Range Highlighter yet since we have not specified what type of graph we
wish to use .....

12



Choosing a graph type

There are many ways of representing data and the Stanford Graphics User
Guide has pictures of all the different ones available. (You can also use the
Gallery button on the panel shown below to see the pictures). If you want
more advice about the best way to represent your data, consult your local
support team.

Select Graph/Add Graph A dialog box comes up

Look at the box by 3D A 2D graph is to be drawn in this example so
make sure there is no cross by the 3D box

Click Technical A new list of graph types comes up

Click X-Y plot then OK We want to draw line graphs where we have
one independent variable plus several
dependent variables. The Range Highlighter
appears on the spreadsheet - you will be looking
at this soon.
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Drawing a graph

On the spreadsheet table, there are 6 columns. The Range Highlighter for the
X-Y plot has appeared and this means it is now possible to draw an X-Y plot.
By default, the Range Highlighter assumes that the first column holds the X
values and all other columns are Y datasets.

= Stanford Graphics | 'l A|
File Edit ¥Yiew Insert Format Arrange Graph Analyze Window Help
_[ Main T Text T Analysis ]

DB [W]S) (& [m[S)]

=| UNTITLED1 [~

AR EEEDED

]
1)

1} 20 40 i1} 80 100 120 140 160 180 200

=
(=]
[ [Reaty [ | —

Click the small OK ontop A picture showing the graphs for the datasets Y1
right of spreadsheet to Y5 appears.

Checkpoint 1

If you have not obtained the picture above, then you can either load the
file EXICH1.SGX or you can start again from the beginning of the exercise
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Resizing the graph

=] UNTITLED1 ~[~

s

AN

[ = ] D /‘

~|a

N &

il

* 0 2II] 4:] ﬁII] BII] 1II]I] 12II] 1=III] 1tIiI] 1lI]I] 200

Make sure the graph is If there are no handles (small black squares)

selected around the whole graph, then click just above

the top axis and the handles should appear.

Hold down the shift key This scales the graph keeping the same aspect
and drag one of the corner ratio. If the shift key is not held down, then the
handles. (If in difficulty, graph may be sized freely. In the above, the
see local documentation graph has been scaled up considerably, leaving

for steps to take) little room for annotation.
Make sure graph is still This is so that the correct spreadsheet will be
selected automatically opened in the next exercise.
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Using the Range Highlighter

This part of the exercise is to show what the Range Highlighter chooses by

default.
=] XY1.DAT =]~
T | v] = ok ]
T1 A B | [ b | E | F | 6 | H ] 1 [ e
1 [ value |1 ¥2 Y3 ¥4 5 m
2 5 17.7 14.7 18.2 17.2 10.8
3 10 14.2 12.1 19.1 16.2 13.2
4 15 11 13.4 176 17.3 13.7
5 20 14.2 156 176 16.9 125
3 25 19.2 12.1 12.7 15 13.1
7 30 18.7 9.8 16.6 12.8 10.7
8 3 5.2 8.6 10.9 145 1.3
q 40 5.5 9.9 155 155 12.1
10 45 116 125 16.2 18.1 10.6
11 a0 1.9 8.3 15.2 12.7 98
12 55 5.2 14.2 18.1 1.2 105 1
13 B0 18.9 1.2 16.2 12.8 11 L
14 B5 14.2 10.9 16.9 12.9 1.7
15 70 155 14.8 17 13.4 105
16 75 6.9 12.1 16.2 12.7 11.9 -
17 g0 17.8 95 17.7 12.2 13.1 Datapoint Labels
18 85 14.8 12.1 19 10.9 9.9 STt
19 a0 21.4 125 18.2 13.8 10.2 Syl
20 95 175 16 16.9 15 11.9
21 100 17.346 14.406 17.836 16.856 10.584
22 105 13.916 11.858 16.718 15.876 12.936
23 110 10.78 13.132 17.248 16.954 13.426 Set M’
24 115 13.916 15,266 17.245 16.562 12.25 4]
| [+]

Select View/Spreadsheet

If you are not returned to
the spreadsheet but only
to the Resource panel,
then click Display to show
the only spreadsheet

Select the little circle by X

Select the little circle by Y

Select the little circle by
Legend Labels

To return to the spreadsheet

Notice the box at the bottom right called the
Range Highlighter. This allows you to choose
ranges from the spreadsheet for the graph and
you will be learning how to do this on the next

page.

This is to see which current dataset is used for X
values in the X-Y plot. The X dataset is
highlighted.

All datasets Y1 to Y5 (and all columns to the
right) are highlighted. These provide the Y
values in the X-Y plot.

The column headers are highlighted

16



Using the Range Highlighter (continued)

We have seen what values are chosen by default by the Range Highlighter.
Now we want to change these.

=| ®Y1.DAT ==
1Y D=
Ti a [ B | c© | bDb [ E [ F | & H 1 [ 4 =
1 [¢value Y1 Y2 Y3 Y4 Y5
2 5 17.7 14.7 18.2 17.2 10.8
3 10 14.2 12.1 19.1 16.2 13.2
F] 15 11 13.4 17.6 17.3 13.7
5 20 14.2 15.6 17.6 16.9 12.5
5 2 19.2 121 12.7 15 13.1
7 30 18.7 98 16.6 12.5 10.7
8 3 6.2 8.8 10.9 14.5 11.3
9 40 65 59 15.5 15.5 12.1
10 45 11.6 125 16.2 18.1 10.6
11 50 11.9 8.3 15.2 12.7 9.8
12 55 6.2 14.2 18.1 11.2 10.5 S
13 60 18.9 11.2 16.2 12.8 11 =| Range!
14 B5 14.2 10.9 16.9 12.9 1.7 CNone:
15 70 15.5 14.6 17 13.4 10.5 O1%
16 75 CE] 121 16.2 12.7 11.9 @2y
17 80 17.6 95 17.7 12.2 13.1 € 3 Datapoint Labels
18 85 14.8 121 19 10.9 EE] @0 Colr Gt
19 a0 21.4 12,5 18.2 13.8 10.2 =
20 95 17.5 16 16.9 15 11.9 =
21 100 17.345 14.405 17.836 16.856 10.584
22 105 13.916 11.858 18.718 15.876 12.936
23 110 10.78 13.132 17.248 16.954 13.426
24 115 13.916 15.288 17.245 16.562 12.25 o
+| [+

Click in spreadsheet on B
and then click C holding
down the shift key

Select the little circle by Y

Click on Set

Click the cell Y1 and then
click Y2 holding down the
shift key

Click OK

Both columns should be in black. We want to
just plot 2 datasets. If you don’t hold down the
shift key, only the dataset clicked last would be
highlighted.

in the Range Highlighter box

You should check that you have the correct
datasets before doing the next step, by clicking
on a blank cell in the spreadsheet. The columns
B and C should be highlighted.

and then set the legend labels in the Range
Highlighter box.This means that if a legend is
added to the graph, there will be 2 entries,
labelled Y1 and Y2.

on top right and return to the graph

17



Adding a legend

Remember that the legend labels have been set to Y1 and Y2 on the Range
Highlighter in the last step of this exercise ...

22 1 ; ; ; ;
IR WLV A Y
N G OO .
ﬁf_.____i _____________________________________________________
P SN SUUUE TR FUUUE TUURE FUUR DUDUE SUUVE FUUE OO0
] 20 40 60 80 100 120 140 160 180 200

Select the graph and then
select Graph/Add Legend

Type Beat (or Throb or
whatever you want!)

If there are no handles round the graph, this
menu item will be dimmed.

for a title to the legend box. You may need to
click the empty title box before typing

Click OK The legend is added. Ensure that the legend is
selected and then try moving this to a more
suitable place by clicking on the border and
dragging.

Checkpoint 2

If you have not obtained a picture similar to the above, then either load the
file EXICH2.SGX and start from the next page or load the file EX1ICH1.SGX
and retrace your steps since Checkpoint 1.
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Changing the legend labels

To change the legend labels, they have to be updated on the spreadsheet so ..

=] XY1.DAT [=]=]
T KOy
Ti a4 | B | ¢ | b | E | F | 6 | H ] I [ J &
1 [<%alue High Lo Y3 4 A=) L
2 5 17.7 14.7 18.2 17.2 10.8

3 10 14.2 12.1 19,1 16.2 13.2

4 15 11 13.4 17.6 17.3 13.7

5 20 14.2 15.6 17.6 16.9 12.5

6 25 19.2 12.1 12.7 18 13.1

7 30 18.7 9.5 16.6 12.8 10.7

8 35 5.2 B.B 10.9 14.5 1.3

9 40 55 39 15.5 15.5 121

10 45 116 12.5 16.2 18.1 10.6

11 0 119 8.3 15.2 12.7 9.8

12 55 6.2 14.2 18.1 1.2 10.5

13 ] 18.9 11.2 16.2 12.8 11

14 BS 14.2 10.9 16.9 12.9 1.7

15 70 15.5 14.8 17 13.4 10.5 @ None

16 75 6.9 12.1 16.2 127 11.9 C1x

17 B0 17.8 35 17.7 12.2 13.1 c2y

18 85 148 121 19 10 9.9 (' 3 Datapoint Labels

19 a0 21.4 125 18.2 13.8 10.2 C 4 Color-Coding

20 95 17 .4 16 16.9 15 11.9 (' 5 Legend Labels

21 100 17.346 14,406 17.836 16.856 10,554

22 105 13.916 11.858 18.718 15.576 12.936

23 110 10.78 13.132 17.248 16.954 13.426 [ 5s | [ potess |

24 115 13.916 15.288 17.248 16.562 12.25 [+]
| [+]

Select View/Spreadsheet  to return to the spreadsheet. Sometimes the
Spreadsheet Resource Panel comes up,
depending on whether the graph has been
selected or not.

If the SRP has come up, having made sure that the correct spreadsheet is
click on Display selected

Clickon Y1 and change it  to give a more meaningful label!
to High

Clickon Y2 and change it  for another meaningful label. To register the

to Low Low label, you should click on a blank cell on
the spreadsheet. There is no need to reset the
Range Highlighter

Click OK to return to the graph. Notice that the legend
labels have changed.
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Changing the line styles

Stanford Graphics | '| -
File Edit Y¥iew Insert Format Arrange Graph Analyze Window Help
[ man | Tet | Analysis | I
NEECIENBAREREEE I EEE R E T =
(]| =] Line Style Designer UNTITLED1
- Style Color o ‘S >
= Width: [3.5 pts [=] E d:
-|a
B ackground: i /:QJ.
M
=) [Cwme [ ol
3 [* TIransparent
S Joints | 5
P Lt I EEEEEE N AL R SRR SRR S A S
S PR (I Y O A W OO SO SO 3 SO
--|| Beat
; : —— High
12 —v H Low
10 [

100 120 140 160 180 200

|1_|Ready

[Slide view [Title rmaster

—

Click one of the lines in
the graph

There should be handles on the line

Select Format/Line Style A dialog box appears

Select a suitable width and
pattern for the line

This will help to distinguish it from the other if
there is access only to a monochrome printer

Check that the joints and
endpoints appear as
wished

as shown in the sample picture

Click OK To return to the graph. Repeat for the other line

but choose a different linestyle.
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Adding axis titles

Stanford Graphics [~]-

File Edit ¥iew Insert Format Arrange Graph Apalyze Window Help

_[ Main T Text T Analysis ]

@w&@lﬂl-u_lu_l_l@ﬂw@--

UNTITLED1

L 3] @mlmlmlﬂl@

Iv
el

Baat
=== High
Lowr

|
20 40 &0 a0 100 120 140 160 180 200

=] [P ]| [11]

Axis Title | Style... || Prewview || Close |

i‘ Time E
{mseconds)
|1_|Ready l_

Checkpoint 3

If you have not obtained a picture similar to the one above, then either
load the file EXICH3.SGX and start here or load the file EXICH2.SGX and
retrace your steps from Checkpoint 2.

Click on the X axis

Select Graph/Add Axis
Title

Type Time, press Return
then type (mseconds)

Select Close on top right
of axis title box

Some axis items will have handles round them

A box appears at the bottom of the screen for
input of the title.

So the title can appear on two lines
The axis title should appear on the graph but

you may need to reduce the size of the graph or
to shift it upwards to see the title.
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Changing the axis titles

22 1 : : : :
; : i B |
20 f----umo s e (It Saleieil it shelaiaiet el 3
i Dy A A ¢ L : 1.
SN S R Y A S Ny RN I o' SR J- A S, T
By e 3 YR :;‘_‘: A
S A : TR U : : w
L S > e Rty TR
w : 1 1 1 ] -
_ ! . . 7
AT ! Beat
E [ ; —--H|gh
£EL12 :———- !JI.'-— —mim ol . — Low
< : .
10 F----d--- H :
: ! : : :
) S S L e AR S S LML
. < ¥
: [} Db :
) S . I SR SN NS A T, 1 D
: LA : ONE T
PN S I S S I I B I D
0 20 40 60 80 100 120 140 160 180 200

Time (mseconds)

Double click the axis title
Remove the carriage return
by moving to the start of the
second line and pressing the
backspace key

Try changing font,
justification etc

Select Close

Add a title to the y axis

We want to change the title and its formatting

So the title will be on one line

Using the buttons above the title in the box.

When happy with the title

Call it Amplitude
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Adding a title

Select the big A on one of This is to add text where you like to the picture
the toolbars

Click a suitable location for Somewhere above the graph
the title

Type Sound Patterns The title appears.
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Changing the title

=-| Stanford Graphics |'| -
File Edit Yiew Insert Format Arrange Graph Analyze Window Help
Main | Text T Analysis ]
Arial (2] [24pts ] [WBrack  [3] [B]2]u]
(][ =] UNTITLED1 [~]=
=]
E| Ly
] ] ] AN
E sSound Patterns=——= ]
n n n
,Z‘ 2 ' ' ' ' . ' i
s 20 oo A e
s e L ol~
18 oo 11 ----- (PR 2 R
LI - TR Y O
S . L L s
el o SEbe s RERRERb et TR § Sl T Jakad ke
LY Y :"-{:-r& . ¥
2 b I Y A ALY
314 - {!m‘: """" Wil - YER “f °| |Beat
£ AN Y =« =High
E12 F--e- LT ah R Tih Low
< HRLE T RS
10 ey §/r ‘;,' 4 A O
PRSI S P = - S U .
A | ' ' '
L3 ] 1 1 1
+ ¥ : : :
A T A S e :
4 1 i 1 1 i i 1 i 1
1] 20 40 60 80 100 120 140 160 180 200
z‘ Time (mseconds)
|1_|Ready | |

Click Text (one of the
index cards near the

top)

Choose the font and
size first

It is now up to you to change the position, font, size,
colour etc. You will need to select the text by clicking

on it..

Then change the text position.
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Printing the graph

|=-| Print

Current Printer:

Seiko ColorPoint P5 Model 04 on
Copies: I:’

Pages | [ Prntouts———

= All @ Slides

! Erom: I:’ ! Speaker notes
To: I:’ ! Audience handouts

Select File/Print A dialog box appears. You can choose to print
all the pictures or you can be more selective. In
this case, you have only one picture.

Click OK Make sure that Copies is set to 1 and that Slides
(not notes nor handouts) will be printed

Saving a graph in a file

Select File/Save A dialog box appears

Save the presentation as Make sure that SGX presentation is selected for

lines.sgx in directory the type of file. You can use File/Open to

which is owned by you. retrieve this file at a later date into Stanford
Graphics and then do further work on the
presentation.
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Exporting the picture

Select the whole picture To do this, click in the top left and drag a box
round the whole picture. You should have
everything highlighted.

Select File/Export Picture A dialog box appears
Save the presentation as Make sure that Windows Metafile is selected for

lines.wmf the type of file You can import this picture into
other Windows packages such as MS Word

Leaving Stanford Graphics

Select File/Close To close the old presentation. If you want to
leave Stanford Graphics, then select File/Exit.
Otherwise, you can select File/New to start a
new presentation or File/Open to open an old
presentation. You will be prompted what to do
for all of the subsequent exercises.
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Exercise 2 To draw an error bar chart

Error bar plots are used to show the possible uncertainties associated with X
values or Y values or with both.

25
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In this example, you will be doing the following. Full instructions are given
below for each procedure:

Changing the printer set up

Choosing a graph type

Adding data to a spreadsheet

Resetting the Range Highlighter
Adding a curve and envelope
Changing the error bar symbols
Changing the axis limits

Adding a legend

Adding another graph to the same page
Using the guides and snap grids to align the graphs
Trying the curve fitting routines

RRooo~NooakwnPE

= o
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Changing the printer set up

It is assumed that you have a new presentation on the screen. If you have
exited from Stanford Graphics, then restart the package. If you have saved
the last example but have not left the package, then select File/New and, if
another dialog box appears, ask for a New Presentation.

|=| Print Setup

—Printer

! Default Printer
[currently PoztScrpt Printer on \WAAetb06 [LPT2:])

Cancel

DOptions. .

|Seiku ColorPoint PS5 Model 04 on \hdj1200c [LPT5:) *
MNetwork. .

—Onentation—— | [ Paper

», @ Portrait Size:  [A4 210 x 297 mm
(! Landscape Source: |Upper Tray

Select File/Print and choose the same colour printer but ...
Setup

Switch to Portrait We want to do two plots on same page

Click OK twice to leave the Print Setup box and to confirm
printer choices
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Choosing a graph type

In this example, we know we want to plot an error bar chart so we start with

the selection of a graph type.

Graph Selection

Category | Choose Style:

() Business Error-bar plot [no processing]

[T 3-D Graphz

Pareto
Pareto

i Box-whisker plot [no processing]
! Technical Column-error plot
Error-bar plot

| oK I
C I
(@ Statistical Box-whisker plot +

Error-bar plot [no processing
Histogram

Hiztogram [no processing)
Linked-zcatter plot

Lo_LJd-1a_L

4 -l= k-

g

chart -
chart [no proceszsing] * -

Select Graph/Add Graph

Look at the box by 3D

Click Statistical

Click Error bar plot (no
processing) then OK

A dialog box comes up

Make sure there is no cross by the 3D box since a
2D plot is to drawn

A new list of graph types appears

The ‘no processing’ option means that you have
to specify in the Range Highlighter which
columns of data belong to which variables,
instead of having this done automatically by
Stanford Graphics. The spreadsheet resource
panel appears and it should be empty.
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Adding data to a spreadsheet

Select New

Click in the cell T1A4

Click in the cell T1A1

Type X

Type the rest of the data

A clean spreadsheet appears. You are going to
type the data in the spreadsheet

The cell becomes emphasised

This becomes emphasised again; this is the current
cell.

for a column header

which is shown above, using the arrow keys to
move around the cells.
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Resetting the Range Highlighter

As already mentioned, the type of graph determines the form of Range
Highlighter. The items here are specifically for an Error Bar chart. Notice
that you do not have to set all the items.

s | Spreadsheetl ==
T\ W Lok ]
T A | B D [ E =] Range Highlighter L J
1 % frmean friin Yrnas O iiane ]
2 2 36 34 39 e
3 4 70 35 42 ' 1 ¥-Min Values
4 7 44 29 A8 () 2 ¥-Mean Values
5 10 a2 45 57 ) 3 ¥-Max Values
6 12 G4 ) 73 ) 4 ¥-Deviation
Fi 14 B1 72 &7 C'5 Y-Min Values
8 ' B Y-Mean Values
q ™ 7 T-Max Yalues
10 ' 8 Y-Deviation
11 (' 9 Datapoint Labels
12 ' A Color-Coding
13 ' B Legend Labels
14
Ts
:: 2 | Set I | Default I
18

Click Column A

Click Column B

Click Column C

Click Column D

Click cell T1B1 (Ymean)

Select OK

and set to X-Mean Values

and set to Y-Mean Values.

and set to Y-Min Values

and set to Y-Max Values

and set the

Legend Label

to return to the graph
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Checkpoint 1

If you have not obtained the picture below, then either start from scratch or
load the file EX2CH1.SGX and start from here.

a0 ]
) RS TV S SN N A
) SN S A SO S :
g0 f----- L e R KN S

% S S — § ----- S

- B =] 10 12 14
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Adding a curve and envelope

Stanford Graphics -]~

File Edit Yiew Insert Format Arrange Graph Analyze Window Help

_[ Main T Text TAnaIysis]

DEEEE FRE) EEEIREEE

UNTITLED1

RRIEEEDED

Iv
o

&

[ [Editaraph

Slide view Title master |

Make sure the graph is
selected
Select Format/Style

Click Show envelope and
Show curve

Click OK

If there are no handles around the whole graph,
then click just above the top axis and the handles
should appear

A dialog box appears

A little cross should appear in the boxes by these
items

to see the results as shown above. Decide
yourself whether you wish to keep the curve and
envelope switched on
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Changing the error bar symbols

|=-| Data Symbol
—Class | Symbol Tvpe: Color: m
! Hone CO@XY4l I.Blue Iil
@ Symbol ou_l_* A Size: |1E pts % ek
! Picture CIEXp -
AAHD
C Character v' 0 & Point Spacing: |1

—Picture Symbols—

Character Symbuol Sample

| Get Clipboard |

Arial .
|

Font.__. I

Click on the data symbols
on the graph to select
them

Select Format/Curve
Symbols

Click on a different
symbol and choose OK

All the symbols should have handles

The dialog box as shown above appears

to return to the graph. You could also change
the colour and size of the symbols and the line
weights of the error bars (use Format/LineStyle)
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Changing the axis limits

Stanford Graphics

File Edit Yiew Insert Format Arrange Graph Apalyze Window Help

_[ Main T Text T Analysis ]

O] = fods ]

@ E [ Tick Marks | nMumberFormat | Conversions | Location [=]=
Style | Limits Labels T Grid Lines -

Linear Limit: Breakpoil

E T Minimum: 1

3 % Major ticks: |2

N 1% Minor ticks:

=]

[T [Editaxis labels

[Slide view [Title master

—

Select the X axis

Select Format/Style

Choose the Limits index
card

Change the limits of the X
axis to 1 and 15 instead of
2and 14

Click OK

Handles should appear on all the axis labels
A dialog menu appears with index cards. Itis
worth going through all the index cards to see
the range of axis facilities

This allows the range and intervals along the
axis to be reset

The error bars will stand out better, particularly
thoseatx=2and x =14

to return to the graph
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Adding a legend

20 T T T T T T

SD L - = e L | P -4
i i : : : :
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Adding the legend is left as an exercise. You should save the graph before
moving to the next part of the exercise.

Checkpoint 2

If you have not obtained a picture similar to the one above, then either
load the file EX2CH2.SGX and start here or you could load the file
EX2CH1.SGX and retrace the steps from Checkpoint 1.

36



Adding another graph to the same page

=| Stanford Graphics | 'l =
File Edit ¥iew |Insert Format Arrange Graph Analyze MW,indow Help
_f Main T Text T Analysis ]
R EEEIE R ) EEEREEEE
(=] |[=1 ERRORI.5GX ==
=
8
B
B -
-
L]
=
|1_ Ready [Stide wiew [Title master |

Select the graph and move Make sure the whole graph is selected
down the page

Select Graph/Add Graph  You are about to create a line graph plotting
Ymean against Xmean

Select Technical/X-Y plot  Make sure that the 3D option is switched off
then OK

Click Display on the Spreadsheet Resource Panel
Click Column A and set to the X Values

Click Column B and set to the Y Values

Click Ymean and set to the Legend Label

Click OK to return to the graph
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Using the guides and snap grids to align the graphs

Select Arrange/Show
Guides and Arrange/Snap
to Grid

Move the vertical ruler to
the left

Select the graphs one by
one

Select X axis of top graph

A tick should appear by both of these items.
Rulers appear on the graph; these can be moved
around. When Snap to Grid has been selected,
any objects moved around will be snapped to
points on a grid.

This will allow vertical alignment of the left axes
of both graphs

and move them so that they are aligned. Another
way of doing this is to use the Arrange/Size
menu item

and change the limits to 1 and 15
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Trying the curve fitting routines

90

Select the curve Handles should appear at all the points

Select Analyze/Geometric  This is one of the possible curve fits. You should

Fit then OK get a picture similar to the one above

Select You could change the order to 3, switching off

Analyze/Polynomial Fit sample input and changing the sample number
then OK to 14 from 7. This provides a good fit as can be

seen from the picture below. Save the graphs.
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Exercise 3 To draw a 3D surface plot

The 3D surface plot option in Stanford Graphics allows a surface mesh to be
drawn, provided that there is a regular grid of x,y,z values. In addition, if a
set of triplets is available, Stanford Graphics has an option to process this data
and produce the surface plot.

Heights

92+

71to 92
H0to 71
281050
fto 28
13to7
34t0-13
-hbto -34
-7¥to-56
08 to -77
-119to0 -98
-140to -119

In this example, you will be doing the following set of actions. Full
instructions will be given.

Importing 3D data into a spreadsheet

Selecting a graph type

Checking the spreadsheet

Changing the viewpoint

Changing the colour map scheme

Changing the legend annotation

Regridding the data

Changing the weights used in the interpolation

NGk wNPE
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Importing 3D data into a spreadsheet

=] SURFACE3.DAT [-]=
I [ ok ]
TI| A B | ¢ o | E | F | ¢ | H [ 1 | 1 TJ&
1 0 0 0 [
2 4 42 27139

3 B53333  -3B4EE7 34448

] 90BF67| -309333 -378734

5 1B 254 -409721

5 141333 -19.8667  -6.15704

7 16.6667  -14.3333  -16.2005

8 192 88 -459343

9 217333 -3.26667 92676

10 242667 226667 -130.143

11 %3 78 140923

12 233333 133333 -110025

13 318667 188667 -7 B33

14 344 244 927351

15 369333 299333 113672

16

17

18

19

20

21

22

23

24 +]
* [2]

Start up and set

Landscape orientation for

the printer

Select View/Spreadsheet

Select Import

Click No

Have a look at previous exercises if you cannot
remember how to do this

to go to the Spreadsheet Resource Panel

and find the file surface3.dat. This file is also a
sample file provided by Stanford Graphics - see
the section Local Setup of Stanford Graphics
for details on accessing this file. Notice there is
no Range Highlighter - this only appears if a
graph type has been selected

for maintaining the link to the data file
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Selecting a graph type

Select Graph/Add Graph
Click box by 3D
Select Technical/Surface

plot from triplets then
OK

Select OK

A dialog box appears
This time we want a 3D plot

The data is processed automatically, provided
that X, Y and Z columns are in Columns A, B
and C. There is no Range Highlighter for the
input data

at the top right of the spreadsheet. The 3D plot
appears. A new spreadsheet is created which
shows Z values for the points on a regular X-Y
grid. These points are created by interpolation
from the original X, Y and Z points.

Checkpoint 1

If you have not obtained the picture above, then either load the file
EX3CH1.SGX and start from this point or start from the beginning again
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Checking the spreadsheet

= Surface_Grid_Datal | v| =
Gridded Surface | Ol e Lok ]
Ti A B | ¢ | pb | E | F | 6 | H ] 1 [ 4 =

1 42 334033 34 8067 G121 276133 240167 -2042  -168233  -13.2267)

2 4 271329 40738 549063 706395 900254  -11.1867 -13.63 16291 -19.0974

3 5 B4BE7 40738 -407335 -424345  BOG2RE 796095 102348 128884 -158469  -19.0195

4 729333 549062  -4.24343 42308 530508 B74247 921997 120929 -15.3965 -19.014

5 B.94 70697 GOB2E7 530505 382099 567648 81353 111101 -14.8906 -19.074

6 105867  -9.00254 -7.96895  -B.74248 567649 576282 595852 990372 142972 -19.1817]

7 122333 -11.1867  -10.2348  9.21998 813531  -595851 557276 932143 131367 -19.3064

8 13.85 1363 -12.8884 412083 111101 980371 932144 E496E5  -11.4442 200187

9 15 5267 -16291  -15.8469 153965 148906 142972 131368 -11.4442 162121 -19 &7]
10 171733 -19.0976  -19.0197 -19.016 -19.079 191817 193066 200188  -196699  -19.0525
11 1882 219576 222818 227726 -Z34R41 244078 -2AT0R1 -27.4189 293433 36 164A
12 204557 247678 254341 264766 277861 295258  -31.8487[=] Range Highlighter |5.1819
13 221133 274268 285213 299458 317956 34204  -37.3633 4 F547
14 2376 -29.8449 312485 33028 352947 331837 -41.9087 O Hone 1.1750
15 254066 -31.9519 -33.5822 356143 381517 413287 453198 O1 X 47017
16 27.0533  -33.7014 35474  -3TE438  -40.3024 435632 -47Ees3| 2 Y 57764
17 287 -35.0713  -36.5009 391003  -417429 449147 487129 @3 Z 4,8837
18 30,3466 -36.0617 376708 400051 425171 454624  -48.8965| () 4 Datapoint Labels 2 4557
19 31.9933  -36.6917 38415 -A04079 427014  -453223  -48.2878| ()5 Color-Coding £3.054
20 3364 -36.9939 385808 -4037R5 423919 446285 -47.0715| O 6 Legend Labels 5.0177
21 362666 370106 364266 399883 416923 436185 -45.4275 0.7 406
22 36.9333 367884 30108 393224 407045 42122 436167 - £.5062
23 Set Default

23 (5o ] [osen ] | |
. 2]

Select View/Spreadsheet

Click Output Data then
OK

Click Z on the Range
Highlighter

having made sure that the graph is selected

A large matrix of values appears

and most of the matrix is highlighted as shown
above. These are the interpolated Z values.
Have a look at where the X and Y values are and
then return to the graph. Do not change
anything on the Range Highlighter
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Changing the viewpoint

Graph Rotation

[X Peispective
[ Auto-spin
Control Mod —
@ Spin O Perspective «—I" —qi-__qj:_“fl"“.:-nh_l- . 150
C/Elev ) Increment I*:"! ; :::4:'31;“1:_%__.:”""'-—‘ 100
C) Tit  C! Delay o : _“’L- 50
= :H.'r“'- )
1. -~ fs0
ot R S e fe00
e Sl S T80
150 x’:},::'::::: ”x:»:ﬁv,,nu{x_n’:?-ﬁ_ 15
20 ST T e T T T 30
o, e T T 28
-0 el T s 20

Select the graph

Select Edit/Rotate Graph

Experiment with the
values for spin etc by
moving the vertical scroll
bar next to the Control
Mode and finally select
Default

and make sure there are handles round the
whole graph

A new dialog box appears - this contains dials
for the spin, elevation and tilt which are the
angles around the z axis, from the z axis and
around the x axis.

to return to the original view. The default
values for spin,elev and tilt are 50, 290 and 0 (in
degrees)

44



Changing the colour map scheme

Heights
-140.923 to -119.707
-119.707 to -98.4905 )0
-98.4905t0 -77.2742
-FT.2742 t0 -56.058
-56.058 to -34.8418
-34.8418 to -13.6255

=

0 ~13.6255 to 7.59075
50 7.59075 to 28.807
100 28.807 to 50.0233

50.0233 to 71.2395
71.2395 to 92.4557
92.4557+

500
Select Format/Style keeping the graph selected
Switch to a Colormap A colour scale is set up to show the different
scheme and click OK heights

Select Graph/Add Legend to create a legend - give a title of Heights

Checkpoint 2

If you have not obtained a picture similar to the one above, then either
load the file EX3CH2.SGX and start from here or load the file EX3CH1.SGX
and retrace your steps from that checkpoint.

45



Changing the legend annotation

Select the legend

Select Format/Numbers

Choose #,##0 and click OK

Move the legend and
graph apart

If this is difficult, then move the graph first to
the left

Stanford Graphics has a multitude of formats to
choose from. Number formats are described in
more detail in the Stanford Graphics User
Guide.

This means that numbers lose their decimal
places and decimal points

SO you can see everything
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Regridding the data

|=-| Gridding Interpolation Parameters

—Data Hanges | [ Influence Distance Limits

= |$T1$AZ2:4T1% [T Limit ¥: I
v- [$T1$B2:$T1% [ Limit ¥: |:’
Z [sTisc24T18 || | [ Limit Radius: [ |

Lo |

X Sampling

Minimum: I:’
Maximum: |36.9333

Humber:

Y Sampling

Minimum:
M aximum:
Humber:

Cancel

[* Graph output

[¥X Mormalize -y

Inverse weighting:

Click on the surface

Select Analyze/Grid

Surface

Change the number of
samples for both X and Y
from 21 to 10. Click OK

and there should be many handles visible

A dialog menu appears - this allows various
parameters connected with the interpolation
process to be changed.

This means a smaller grid is to be generated.
You could have a look at the resultant
spreadsheet to check the size of the resultant
matrix
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Changing the weights used in the interpolation

Heights
92+
7to 92
H0to 71
281050
7to 28
13t07
-34t0-13
-hbto -34
-F¥to -56

I 08to -77

I -119t0 -98

14010 -119

Repeat the Analyze/Grid
Surface command

Change the value of
Inverse Weighting from 2
to 1. Click OK

Click the box by Limit
radius, set it to 5 and click
OK

Save the graph and close

keeping the surface still selected

What do you think is happening here? Try
changing it to 4 as well.

Why do so many points have zero values?

as usual
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Exercise 4 To draw the curve of a 3D function

Start a new presentation. If you have left Stanford Graphics altogether, then
restart; otherwise, click File/New to begin a new presentation.

There is what is called a Formula Visualiser in Stanford Graphics which
allows you to input your own equations for 2D and 3D curves and surfaces.

This exercise is to draw a tapered helix. The parametric equations for the
helix are as follows:-

x=cos(t)*(a-(a-b)*t/ 3607/ n)
y=sin(t)*(a-(a-b)*t/ 360/ n)
z=c*t/360/n
where
a is the radius at the bottom
b is the radius at the top
c is the height
n is the number of turns

For the picture here, a =100 and b =40 and ¢ = 360. The minimum and
maximum values for t are to be set at 0 and 3600 (10 times 360). We should try
to make sure that the number of sample points is reasonably large, say about
240 (or 24 for each twist)

In this exercise, you will be proceeding through the following list of actions:

Opening the Formula Visualiser

Selecting the parametric curve options

Typing the parametric equations for x, y, and z
Setting limits for the parameter

Drawing the curve

Altering the equations

ok wbh e
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Opening the Formula Visualiser

|=| Formula Yisualizer

Formulas T Calculatar T Cptions ]

Equation of a: |Parametric Curve |£I Output zpreadsheet:

Mame: |He|i:r. | E |5preadsheet1 | E Cancel

®IY = | | | Graph I

¥t = | | | Delete I

Z( = | | ™ 3D Curve

C[t) = | | [ 4th Variable
Sampling of T

Minvalue: 1 | Samples
Max value: [ Log increments

Select Anaylze/Formula A dialog box appears
Visualiser

Click on the scroll box by  The dialog box changes form to show X(t), Y(t)
Equation of a: and select ~ and Z(t) where t is the parameter of the curve
Parametric Curve

Type Helix for the name You can create any number of curves and
surfaces. They are given names so you can select
which formula is to be current
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Selecting the parametric curve options

Formula Visualizer

Click on the Options
index card

Click the Degrees box

Return to the Formulas
index card

A new panel comes up

so that it is marked like the panel above

ready to type the parametric equations
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Typing the parametric equations for x,y and z

Click in box by X(t) and type the equation for X(t) as above
Click in box by Y(t) and type the equation for Y(t)
Click in box by Z(t) and type the equation for Z(t). Do NOT click OK

or press Enter
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Setting limits for the parameter

Click in box by Min value and set to the value of 0
Click in box by Max value and set to 3600

Click in box by Samples and set to 240. Again, do NOT click OK or press
Enter
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Drawing the curve

Choose Graph

Select any one of the axes

Select Format /Style

The above plot should appear. If you had
selected OK instead of Graph, you would see the
spreadsheet instead of the above plot.

You want to remove all traces of the axes
As an exercise, use the Style, Tickmarks, Labels

and Gridlines index cards to remove the axis.
Repeat for the other two axes
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Altering the equations

Select Analyze/Formula
Visualiser

Click the scroll box by
Name and pick Helix

As an exercise, try
changing the equations so
that there are 3.5 turns

Save the graph and close

to change the equations

The parametric equations reappear

You could also try rotating the graph to get a
better view and switching off perspective
viewing.
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Exercise 5 To become familiar with the spreadsheet facilities

Introduction to spreadsheets

All data in Stanford Graphics is held in one or more spreadsheets. In general
a spreadsheet consists of a set of tables containing a set of rows and columns.
In the diagram shown below a spreadsheet containing two tables, T1 and T2,
are shown. T1 is currently visible.

B.4
105
15.6
20.8
16.9

10.45

O~ 0 M & W k)

1.6
0.23

T1
1
2
3
]
5
1]
¥
8
9
10
11
12

Clicking on the tab T2 reveals the contents of table T2 as shown below.

1
1.41421
1.73205

2
223607
2.44949
2.B4575
2.52843

3

WM M ke W M

iy | S [0 | 7 T f P =

Y

A graph is created by first specifying the type of graph required and then
specifying the data which is to be graphed using a Range Highlighter. The
Range Highlighter links the data in a spreadsheet to the variables required to
make up the required graph. The format of the Range Highlighter is
determined by the type of graph selected. It acts as a link between the data in
the spreadsheet and the data representation on a graph.

Range Highlighter

n
X
Y
Datapoint Labels
C

olor-Coding

=|
O
®
o
@
(@
(@

e [ o Mo = |.:.

Legend Labels

$TISA1:$TISAD

Set I | Default l

The above example, which shows the Range Highlighter for an X-Y Plot,
shows that the cells Al to A5 in the first column of the active table, which is
T1, in the active spreadsheet have been specified as the X-values for the
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graph. Ranges can be selected by typing into the Range Highlighter dialogue
box or by selecting (and dragging) over cells in the spreadsheet.

It is possible to use data in any part of any table in any spreadsheet to create a
graph. Different parts of the same graph can contain curves defined by data
in different tables in different spreadsheets.

The following example will illustrate the above points and also provide a
brief introduction to the use of spreadsheets. For a full explanation of
spreadsheets, see the Stanford Graphics User Guide.

Example

In this example we shall create two spreadsheets, one containing two tables
and the other only one. The data in the second spreadsheet will be partly
created from the data in the first. This will serve to illustrate briefly some of
the spreadsheet capabilities available. We will then use the data in the
different spreadsheets to create the graphs shown below. The labelling of the
curves is not included in the instructions. Labelling using the text features is
covered elsewhere in this workbook.

100

90 graph of 51T2
&0
T0
&0
graph of 51T1
50
graph of 52T1
30

20 graph of ¥ column

10

In this example, you will be doing the following. Full instructions are given
below for each procedure.

Creating one spreadsheet (called S1) by importing a data set
Adding a new table (T2) to S1

Typing in some data into S1T2

Creating a new spreadsheet (called S2) by cutting/pasting from S1T1
Drawing graphs based on S1T1, S1T2 and S2T1

Creating another column in S2 by using a spreadsheet formula
Drawing a graph using this extra column

Nouk~owbdE
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Creating one spreadsheet (called S1) by importing a data set

First, create an ASCII file called rawtext.dat with a text editor containing the

following lines

2

10
30
45
60
65

OB~ WD - ol

This data will be imported into Stanford Graphics as a spreadsheet. Note that
the first line specifies the number of rows and columns in the spreadsheet.
This spreadsheet will therefore have 5 rows and 2 columns.

Open Stanford Graphics.

Select View/Spreadsheet

Choose Import

Select OK

Select the Open
Spreadsheet tool again

Select Rename.

Choose Display

This will open a new presentation called
Untitled 1.

or the Open Spreadsheet tool

and select the file rawtext.dat. No link to the file
is to be maintained

in the top right of the spreadsheet

to obtain the Spreadsheet Resource Panel and
highlight rawtext.dat

and type S1 to rename the spreadsheet

to display the spreadsheet S1
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Adding a new table (T2) to S1

Choose Edit/New Table which is at the bottom left of the spreadsheet.

or click on the ™ icon Notice the new tag T2 appears
Clickon T1 to see the data imported previously into S1T1
Clickon T2 to return to S1T2

Typing in some data into S1T2

Now type the data as shown in the table T2 above
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Drawing graphs based on S1T1, S1T2 and S2T1

70
r I . . . . I
60 F----4----- P N S C Ty

50 f----- - -- R e R e LR e

I ' ' ' ' ' ' '
L ' ' ' ' ' ' '

30 F----- R Y S N - |- R — | j R ——
| ' v v ' 0
I 1 1 1 1 1 1 1

B 1 1 1 1 1 1 1
| IS R o —

10 & i i i i i i i
-1

First display S1 and then  and choose a 2D Technical X-Y plot
select Graph /Add Graph

Create a graph of S1T1 using the Range Highlighter
Click on the curve and to add curve symbols (use solid triangles)
then select Format/Curve

Symbols

Click just above the centre  to display the handles - these indicate the graph
of the top horizontal axis is selected. See the picture above

61



Drawing graphs based on S1T1, S1T2 and S2T1 (continued)

a0
80 F
T0
(1]
50
40 F
30
20

Select Graph/Add Data

Scroll and highlight X-Y
curve

Display spreadsheet S1
Use the Range Highlighter

Similarily set the Y-range
to cells B1-B5

Select Format/Curve
Symbols

to add another line

and then click OK. Notice that there are fewer
graph types now.

and then go to table T2
to set the X-range to cells A1-A5

and select OK to display the graph. Select the
new line on the graph

to add the curve symbols (solid stars)
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Drawing graphs based on S1T1, S1T2 and S2T1 (continued)

100
30
80
7o
60 |
50
40
30
20
10

Select the whole graph
Select Graph/Add Data and choose X-Y curve as before
Display spreadsheet S2 There is only one table T1

Use the Range Highlighter to set the X-range to cells A1-A5 and to set the Y-
range to cells B1-B5

Select OK to display the then select the new line
graph

Select Format/Curve to add the curve symbols (solid squares)
Symbols

Checkpoint 2

If you have not obtained a picture similar to the above, then you can either
load the file EX5CH2.SGX and continue on the next page or you can load
the file EX5CH1.SGX and retrace your steps from Checkpoint 1.
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Creating another column in S2 by using a spreadsheet formula

File Edit Format Graph VYariable Options '

[ main | Tem | Anabsis |

EEEEIE)

(Il (o] (2[5] S

TIC1 |

|T1 C1TICS=sqr(T1B1.T1B5)

S|
=

20 447214
25 a
33 5.74456
44 B.63325

P L R =

Select View/Spreadsheet  Spreadsheet S2 should be displayed

Select the cells C1 - C5 these should be empty

Type =sqrt( You will see the formula in display area

Select the cells B1 - B5 and watch the formula - note the range appears.

Type ) then press Enter and the square root values should appear in cells
CltoC5

Click OK to return to the graph
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Exercise 6 To create a presentation

Stanford Graphics, as shown in the previous exercises, is fairly strong on
technical/business charting facilities but it is weak as far as presentation
facilities are concerned. It is normally recommended by us that a package like
Microsoft PowerPoint is used for presentation purposes. However, if no such
package is available, Stanford Graphics could well meet your needs. During this
next exercise, several slides are created and a slide show is run.

In this example, you will be doing the following:

Choosing a background

Choosing a master template

Using the Outline View

Switching to the Slide View
Creating bulletted text

Adding graphical objects to a slide
Inserting two new slides

Adding a graph to one slide
Adding another graph to the next slide
Adding data labels to one graph
Using the slide sorter

Running a slide show

Printing the slides

NGk wNPE

el el e ")
wh e o
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Choosing a background

This is starting a new exercise so you should have created a new presentation in
Stanford Graphics. Please use portrait orientation. Notice that the slide number
at the bottom left of the presentation is 1.

|=-| Style Master Selection
Style Master Set: Style Templates:
fid Apply....
=
e
File Hame:
biw5h_ sty +
biwhb_sty ] —
biw 7 sty - ——
bevbox1.st u E‘
Selected Style Template: Common background

Click the background This is on the left hand side. You should now
have the letter B in bottom left corner
symbol

Select Edit/Style Master A dialog box appears - this allows a background
picture to be placed on all the slides

Click bevboxl.sty or A preview picture appears as in the picture
another style file above. You can select another style immediately
if the current one does not suit you.

Click Apply You are then asked to confirm that you want this
style to be applied to all slides so .....

Click Yes The background slide appears with picture just
chosen
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Choosing a master template

=] UNTITLED1 =]~

RRIEEEDED

]
1y

&
[T [Ready [=76" [oer ]

Click on the background and change the size so it fits the page
picture

Click the Slide View The number 1 appears in bottom left and the

symbol slide has a background. You may also have
boxes which are called placeholders such as one
for a title. The background border cannot be
changed unless you return to the backgound
slide and update it..

Select Edit/Include Master This allows a choice from various templates such
as a title and a graph or 3 graphs on a page. You
can create your own templates - see the Stanford
Graphics User Guide for details

Click None Any boxes such as Title Placeholder now
disappear

Checkpoint 1
If you have not obtained the picture above, then you can either load the file
EX6CH1.SGX or you can start from the beginning again
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Using the Outline View

If a presentation is consisted mostly of text, it is much faster to create the slides
by using the Outline View.

| Main | Text T Analysis ] ”
[arial (2] [sopts [£] [MBlack  [#] [B] 2] u]
(=] =] SLIDES.SGX M
|N0 master ||EI [«]-] [+]-] Iglééltbl =
=ik Just a picture| 2
Al
E ) %
zl s
- | Iy Py
]
~
+
|1_|Ready [outlingrview | |_

Click the Outline View A panel where only text can be input appears.
symbol Notice that you are told which is the current view
on the bottom line towards the right.

Type Just a picture The text appears by the symbol representing slide
1. Be careful not to press the Return key since this
creates a new slide. If you do have two slide
symbols, delete the empty one.

Click on the Text index Notice that the text on the Outline view changes
card and change the size  in size
to 40
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Switching to the Slide View

Just a picture

Click on the Slide View

symbol

Click on the text and select
Format/Fill

Move the text up to the
top of the page

Depending on what defaults have been set by
the local support, the text may have a filled
background and it may not be at the top of the

page.

and choose None for the fill style

if necessary, so the picture appears similar to the
above.
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Creating bulleted text

Just a picture

“[-] 20201 8
TR 73 4 5 &
=|
@.L
&+
afl| /"

Click the Bullet text

symbol [ which is
on the toolbar

Type First indent
followed by the Return
key

Type Second line
followed by the Return
key

Press the Tab key and
then type next indent

Type another line

Click anywhere on the
picture

staying in the Slide View. Note that bullets can
be created in Outline View as well

in the text panel. It is ready to receive more text
when the Return key is pressed.

Both of these lines are at the same bullet level

By using the Tab key, text is now at the next
bullet level. Press Return again

This is at same bullet level as previous text. To
return to the previous level, use Shift+Tab

All four new lines of text should appear. As an
exercise, try moving the text and then using
Format/Bullet Scheme to change the bullets and
the text formatting
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Just a picture

@ First indent
@ Second line
next indent

another line

Checkpoint 2

If you have not obtained a picture similar to the picture above, then you can
either load the file EX6CH2.SGX and carry on or you can load the file
EX6CH1.SGX and start from the previous checkpoint.
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Adding graphical objects to a slide

Just a picture

@ First indent

@ Second line
next indent

another line

Click the Rectangle tool
A N

o~
on the toolbar == ~

Select Format/Fill
Select Insert/Picture
Scroll to and click on

WMEF for the type of file

Click on mapworld.wmf
then on OK

This is a good way of drawing a straight
horizontal line. The rectangle is created by
dragging from one corner to the opposite corner.
Keep the rectangle selected.

Try using a Gradient fill pattern

A dialog panel appears

Stanford has a number of clipart files available
for use. See the local documentation section

about how to access the clipart files.

after finding the way to the clipart directory.
Resize and shift the map so it appears as above.
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Inserting two new slides

[ master & 3 L EEE
(=] Plot of Y1
()2 Plot of Y2
=3 +Just a picture

» First indent

Second line
hext indeant

anothar lina

Move to the Outline View and check that the cursor is at the start of Just ...

Press Return and a new slide icon should appear

Click at the start of the and then repeat for the second slide. Make sure
new line and add the text  that the cursor is on the first line before

Plotof Y1 returning to the Slide View
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Adding a graph to one slide

Plot of Y1

20 4D 60 &0 100 120 140 160 180 200

Create the X-Y Plot of Y1  using the file xyl.dat (see Example 1)

Select Arrange/Size and set the size of the graph to 6 x 6 or other
suitable values (depending on your printer ).
Make sure the graph has been selected, first!

Select Arrange/Move and set the position of the graph to (1.2,3.2) or
other suitable values

Checkpoint 3

If you have not obtained a picture similar to the picture above, then you can
either load the file EX6CH3.SGX and carry on or you can load the file
EX6CH2.SGX and start from the previous checkpoint.
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Adding another graph to the next slide

Plot of Y2

20 40 &0 #0 100 120 140 160 180 200

Use the scroll down if you have stayed in the Slide View, then slide 2
button on left of slide should appear. You can also use the Page Down
button on keyboard.

Add similar graph for Y2  as done on previous page. You can use the same

spreadsheet.

Click on Y axis and change the limits to 4 and 22

Use the Arrange menu to change position and size to the same values as
for Y1
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Adding data labels to one graph

Ti a | B | ¢ | Db | E | J
18 85 14.8 12.1 19 10.9

19 a0 21.4 125 18.2 13.8

20 95 17.5 16 16.9 15

21 100 17 345 14,406 17 536 16.856

22 105 13918 11.868 18.718 15,876

23 110 10.78 13.132 17.248 16.954

24 115 13.916 15.208 17.248 16.562 @) 3 Datapoint Labels

25 120 16.816 11.858 12.445 147 O 4 Color-Ceding

26 125 16328 9,604 16.268 12.544 O 5 Legend Labels

27 130 B.076 5.6524 10,552 14.21

28 135 5,39 9,702 15.19 15.19
29 140 11.368 12.25 15.876 17.738 [ set | [ Defaurt |
30 145 11.662 B.134 14.895 12.445

31 150 6.076 13.918 17.738 10.976

Select View/Spreadsheet ~ and make sure that you are using the Range
Highlighter for the second graph

Add text labels max and in cells G20 and G30
min as shown

Click column G and set the Datapoint Labels in the Range
Highlighter to that column

Click OK to return to the graph
Click the line graph and A new dialog panel appears. On this panel, click

select Format/Data Labels Labels and Perimeter to obtain the picture
below
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Using the slide sorter

Fot of ¥ Flotof ¥2 Jdusat a picturs
Click the Slide Sorter A picture showing the slides in their current
button order appears
Click Slide 3 and drag it in front of Slide 1. See picture below
Click the Slide View and you should be looking at slide 1 which is the
button picture slide.
1 2 3

Just a picturs Aot of 4 Flotof ¥2
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Running a slide show

|=-| slide Range

@ All
e

Select View/Present The panel shown above appears

Slides

Click OK to create the slide show

Click OK to run the slide show. Click the mouse to move

to next slide and use the Escape key to stop.

Printing the slides

Select File/Print  and choose whether you want the slides or handouts or
notes printing. Also choose what range of slides you wish
to be printed.

Click OK to do the printing
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Exercise 7 To draw a plot with multiple axes

Overview of concepts

This example shows how graphs with multiple axis systems can be created.
Stanford Graphics allows any number of axes to be added to a graph. As each
axis is added, it is positioned alternately to the right and then to the left of the
graph as illustrated in the figure below.

To show the order in which axes are added

5 3 1 2 4
W w0 10 : : : : 0 10
8 8 [ O s U — 8 {8
6§ 6 g JR 6 16
al  al gf-cooo e P —— 4 {a
2_ 2_ 2-_ ______________________________________________ 2 _2
oL oL ol I I I I 0 Ja
0 2 4 6 8 10

When a dataset (a column of a spreadsheet) is added to a graph, it is plotted
against the left hand axis and the scale of this axis changes to accommodate the
maximum and minimum values of the dataset. Previously plotted datasets of
much smaller scales can, under such circumstances, be difficult to see (and to
select with the mouse) since the data points will all be too close to the x-axis.

To avoid problems caused by this phenomenon, we recommend a fixed way of

working. This is not the only way of proceeding but it is one we have found
useful.
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Here is an overview (detailed instructions are given later).

1. Decide which datasets are to be plotted against the left hand axis. These will
be added to the graph last of all.

2. Add each dataset which is to be plotted against the first new axis, then add
the new axis, and then assign this group of datasets to the new axis.

3. Repeat step 2 for each new axis.

4. Add the group of datasets which is to be plotted against the first left hand axis
(this will automatically be assigned to the left hand axis).

These are the steps followed in the detailed instructions given in the example
which begins on the next page. The example only creates 3 axes and normally,
you would be advised never to use more than 3 or 4 axes on a graph so these
steps are not as complicated as they look, in practice!
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Example to draw a plot with multiple axes

In this exercise, we plot six lines and we assign the lines to three different Y axes.

T1.T2,T3 Q P1 and P2
8OO - 12800

12600 |
700 | [

12400 |

600 i
12200 |

500 - 12000 |

400 -~

30

300 -
25

200 L 1120098 20

10 15 20 25 30 5 40 15 a0

In this exercise, you will be following the set of actions summarised below

Creating a spreadsheet and adding datasets
Creating a graph for one group of datasets
Adding a new axis and assigning the datasets
Adding a new group of datasets to the graph
Adding a new axis and assigning the datasets
Adding the last group of datasets to the graph
Adding axis titles and changing axis colours
Coping with ‘disappearing’ lines

NGk wNPE

More detailed instructions under the above headings follow now. It is assumed
that you have opened Stanford Graphics and that you have set the printer to be a
colour printer using landscape orientation.
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Creating a spreadsheet and adding datasets

Notice that the datasets in the spreadsheet below have different orders of
magnitude and so they could not appear on the same graph using one axis scale.

=| Spreadsheet] |'|‘|
1Y, KOF=" ]
T A B | ¢ | o | E | F | & | H I [ 9 | ¥

1 Q P1 P2 i T2 T3 ]

2 10 11250 23 3 200 205 210

3 20 11500 43 49 240 252 2685

4 30 12200 52 55 250 318 350

5 40 12300 57 59 350 414 480

6 &0 12750 B0 B0 420 560 770

7

8

Select View/Spreadsheet  to open the Spreadsheet Resource Panel (SRP)

Select New on the SRP

Type the data as shown above
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Creating a graph for one group of datasets

The aim is to have one axis on the right showing the range for P1 and P2, one on
the extreme left showing the range for T1, T2 and T3 then the default one on the
left showing the range for Q. We start by plotting P1 and P2.

N

55

50

Y
- F2

Select Graph/Add Graph We are about to draw the curve for one group
of datasets

Select X-Y plot from the 2D Technical list
Highlight cells T1LA2 to and set to X in Range Highlighter
T1A6

Highlight cells T1C2 to and set to Y in Range Highlighter
T1D6

Highlight TICland T1D1 and setto Legend Labels in Range Highlighter

Select OK and the graph appears. Add symbols and
legend so that the graph looks like the above
picture

Checkpoint 1
If you have not obtained the picture above, then you can either load the file
EX7CH1.SGX or you can start from the beginning again
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Adding a new axis and assigning the datasets

Note that we have plotted P1 and P2 first because we want those datasets to be
assigned to the axis to be created on the right.

55

50

45
40 M
P2
30
25
20
Select Graph/Add Axis presuming that the graph is still selected
Make sure that Y axis is A new axis appears on the right. The limits for all
selected and then click OK  new axes is 0 to 10.
Click on line for P2 to select that dataset
Select Format/Style A new dialog box appears
Click Axis assigns The axes are numbered according to the order in
which they are created.
Click 2 in the list for Y axes. This means that you want to

assign P2 to Yaxis 2 (on the right) but in fact BOTH
datasets P1 and P2 will be assigned since they
were grouped together in the Range Highlighter

Click OK twice and the limits of the axis change to accommodate
the range of both datasets
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Adding a new group of datasets to the graph

700 |
600
500 |
a00 |

300 |

2004

M
m-r2
T
-T2
4T3

Select Graph/Add Data
Select X-Y curve from the
list of types then click OK

Highlight cells TLA2 to
T1A6

Highlight cells T1E2 to
T1G6

Highlight cells T1E1 to
T1G1

Click OK.

Also add symbols

after ensuring that the whole graph has been
selected

You have to scroll through this list. The
spreadsheet or the SRP should appear.

and set to X in Range Highlighter

and set to Y in Range Highlighter

and set to Legend Labels in Range Highlighter

and the graph appears. Note-the limits of the left
axis have changed to accommodate the range of
the datasets T1, T2 and T3.

Checkpoint 2

If you have not obtained a picture similar to the picture above, then you can
either load the file EX7CH2.SGX and carry on or you can load the file
EX7CH1.SGX and start from the previous checkpoint.
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Adding a new axis and assigning the datasets

We are about to add a new axis. This will appear on the left of the first Y axis.
Then we assign the three datasets that we have just added to the new axis.

First, the graph has to be selected for this operation.

700 - Ton

600 [ G600

500 - 500

400 400

300 - 300

200 - 200

Select Graph/Add Axis

Click on the line which
represents T1 in the graph

Select Format/Style

Click on another line and
select Format/Style

and ask for Y axis. The new Y axis appears on the
left.

to select that dataset

and make the axis assigment to axis 3 (which is the
new axis). Notice that the range on the new axis
covers the range of all three datasets T1, T2 and T3
and not the range just for T1

and check that the axis assignment has been made
for one of the other datasets.
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Adding the last group of datasets to the graph

oo

600

500

400

300

200

12500

12600

12300

12200

12000

Use Graph/Add Data

Click the line for Q and
select Format/Style

to add a new curve for the last dataset Q to the
graph. Add suitable curve symbols.

to check that Y Axis 1 is assigned to this dataset.
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Adding axis titles and changing axis colours

T, T2, T3

700

600

500

400

300

200

12800 |
12600 f
12400
12200 E
12000 E
11800 f
11600 f
11400 |

1200

P1 and P2

Use the large A on the
toolbox

Click one line of the graph
and select Format/Colour

Click one axis and select
Format/Colour..

Select Format/Style

to add the text on top of all three Y axes as
shown in picture above.

to change the line colour for that line. Also
change the line thickness. It is suggested that
you make the lines and symbols for P1 and P2
red, those for T1, T2 and T3 blue and those for Q
purple.

to change the colour of the axis labels etc to the
same one chosen for the assigned dataset. Repeat
for the other axes.

provided one axis is still selected and remove
the gridlines. Repeat for the X axis as well.
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Coping with ‘disappearing’ lines

If you have followed this example as suggested, you should not have had to face

the problem where the lines have been plotted close to the X axis and thus they
have been difficult to see and almost impossible to select. In the last part of this
exercise, one line is deliberately assigned to the ‘wrong’ Y axis. Then you are
shown how to recover from this situation.

™. T2,T3

00

500

400

oo

200

14000

12000

10000

8000

6000

4000

2000

Q

P1 and P2
60

i ' - ' i
20 2% 30 35 40

Click the line for P1

Select Format/Style

Try picking the line for P1

or P2

Create a temporary axis 4

Assign P1 or P2 to axis 2

which is currently assigned to axis 2

and assign it to axis 1. The lines for P1 and P2
‘disappear’ (see picture above). All the values
are plotted close to the X axis. If the symbols had
not been inserted, you would not have been able
to see where the lines had been plotted.

Almost (but not quite!) impossible ....So we need
to find a way of retrieving the lines so we can
assign them to axis 2 again.

and assign Q to that axis. The lines for P1 and P2
reappear

and reassign Q to axis 1. Then remove axis 4

WARNING: Axis scales are not adjusted to accommodate new datasets if the

axis limits have been explicitly set. So you should never set the axis limits unless

you are satisfied with all the axis assignments.
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Optional Examples

Try to reproduce the following picture. The data is stored in a file called vib.dat
(see section on local access in the appendix which gives details on how to find
the data). The first column stores the X values. The column e0 represents the Y
values for the graph on the left and the column e5 represents the Y values for the
graph on the right.

00 £=1.0

B O Rt B s S

0.01 el
0.1 . J

0.01
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Appendix 1 Workbook Datasets

Both the datafiles xyl.dat and surface3.dat are part of the Stanford Graphics
installation so please see the section Accessing locally the datasets used in these
exercises in Appendix 2. The files vib.dat and saddle.dat should also be
available locally so please consult the same section as above to see where the
files are stored. However, in case the file saddle.dat is not available, you could
type in the data, shown below. The file vib.dat is too long to be included here.

Datafile saddle.dat

0.000 0.000 0.000
20.000 20.000 0.000
1.500 17.500 0.940
1.500 11.500 -6.315
3.500 13.500 -8.500
3.500 10.500 -13.255
3.500 2.500 1.845
4.500 18.500 3.862
6.500 15.500 -3.061
6.500 11.500 -12.394
6.500 7.500 -10.755
7.500 17.500 1.464
7.500 5.500 -4.642
8.500 14.500 -2.980
8.500 9.500 -6.754
8.500 7.500 -5.480
9.500 18.500 0.612
9.500 13.500 -1.492
9.500 11.500 -2.176
11.500 16.500 0.209
11.500 10.500 6.754
12.500 2.500 -1.464
13.500 7.500 10.755
15.500 15.500 3.393
15.500 10.500 14.694
16.500 11.500 12.394
16.500 10.500 13.255
16.500 6.500 8.500
17.500 17.500 -1.464
17.500 9.500 10.520
17.500 4.500 2.429
18.500 2.500 -0.940
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Appendix 2 Local Setup of Stanford Graphics

[This is for local support people to fill according to their own needs. What
follows are the local pages for the University of Liverpool]

Accessing Stanford Graphics locally

First, logon to the PC Managed Network Service and run Windows. Double click
on the group Stanford Graphics. If you do not have the Stanford Graphics
group on the Windows desktop, then you need to do the following:

* Double click the NewApps icon and then the Other Applications icon

» Click on Stanford Graphics in the list of applications and then click Install. A
program group called Stanford Graphics containing several icons appears on
the desktop.

Accessing local printers

Stanford Graphics is integrated with Windows and so all the printers that you
have set up are available for use in Stanford Graphics. The recommended colour
printers are the HP Deskjet 1200 printers (dj1200c queue) and the QMS
ColorScript printer (gms queue). You should be using the Seiko Colorpoint PS
Model 4 for the DJ1200C queue and the QMS ColorScript 100 driver for the QMS
queue. If these are not available on your Windows desktop, then do the
following:

To access the DJ1200C queue,

» Double click the NewApps icon on the Windows desktop and then the
OtherApplications icon

» Click on Colour Printer in the list of applications and then click Install.
You should agree to Windows being restarted.

» To check that there is a colour printer available, double click the Main
icon on your Windows desktop then the one for the Control Panel.
Double click Printers and the list should contain a Seiko Colourpoint
Model 04 printer on LPTn (where n is a number depending on how many
printers have been installed already) - this will have been connected to the
dj1200 queue for you.
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To access the QMS queue, read the online poster Using Unix Printers
from the PC Managed Network Service. To access online posters, double
click the Posters icon in the Utilities program group.

It is recommended that you use the dj1200c colour printer as the default printer
for the time being (see the section Accessing locally the checkpoint files used
in these exercises which gives the reason for making this recommendation)

Accessing locally the datasets and clipart files used in these exercises

The following files are all to be found on the N: drive at location \sg\gallery

xyl.dat
surface3.dat
vib.dat
saddle.dat

The clipart files (in Windows Metafile format and with a file extension of WMF)
are to be found on the N: drive at location sg\clipart

Accessing locally the checkpoint files used in these exercises

The checkpoint files have been created using the Seiko Colorpont driver which is
suitable for dj1200c colour printer. This means that if you are using the QMS
ColorScript 100 driver, the pictures produced by loading the checkpoint files
may not fit very well in the window on the screen. It is hoped eventually to
create another set of checkpoint files set up to use the QMS colour printer.

The checkpoint files are to be found on the N: drive at location \sg\checkp\dj

Leaving Stanford Graphics locally

After selecting File/Exit to leave Stanford Graphics, you are returned to your
Windows desktop. You can leave Windows in the normal way and then logout
from the PC Managed Network Service.
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Comments Sheet

If you feel there are inaccuracies or omissions or if you have any suggestions to
improve future editions, please send email to m.thorp@liverpool.ac.uk or make
your comments below and post them to us. It would be helpful if you quoted
the relevant page number.

Name: Email address: Date:

Please send email to m.thorp@liverpool.ac.uk or post this slip to:
Mary Thorp, Computing Services Department, University of Liverpool,
PO Box 147, LIVERPOOL L69 3BX
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