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Overview

 Goal: What can be done, not how

€9

 Why do | think this is important?

- You have future CS Majors in your classes!

- Everyone needs to know how to analyze data

From: What can the computer do?
To:  What can | make the computer do?
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Process

g ﬂ Collect /[Share|Data #
\

‘Analyze Data‘
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9 _
= Explore Data
—ﬂﬁ | 3 |

Report Data
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Open Source Software

« Community developed software

* Application and Source Code given away freely

- Firefox — web browser

. S | i" Firefox:

- Pigdin — instant messenger
- OpenOffice — office software QI)’I )
— Linux — operating system kernel I
OpenOfficeorg
» Students/Teachers can download

for free . ‘ A
2 I._"J L’
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(Valid) Concerns _
* You get what you pay for! ;

e The software cannot do X like Excel can.

Often these are expandable
) Open Oftice Plugins or downloadable
- ~ 8 years old toolbox
- Backed by Sun Microsystems
» SciLab
- ~ 14 years old
- Backed by Consortium of companies/research labs




Software

* OpenOffice.org

- Free Open Source Software D
* Google Docs .
J >

- Free but not open source
» SciLab

- Free Open Source Software
 Many others

- IBM Lotus Symphony Peepel
- NeoOffice (Mac) ThinkFree
- Maxima



OpenOffice.org

* Microsoft Office replacement
* Applications
— Writer — word processor
/ - Calc — spreadsheet
- Impress — presentation maker
— Draw — diagram builder
- Base — database
- Math — equation editor

T
OpenOfficeorg



Calc

: 01 Jaral
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[B5 =l i 2 = [=r1+a2+a3)3
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The average is:

Sheetl / Sheet? f Sheetd f

Default

100r%
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e Each cell can contain
— Data

- Formula to manipulate the data



Referencing Data

|1TE5T -] i KV \-[mmzmam
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The average is: =(A1+A2+A3)/3
4|4 |r |\ Sheetl / Sheet? fSheet3 [] 4] |_|_I

|Sheet1/3 | Default | 100% | INSRT | STD

WM | B | ]




Functions

* Large number

"

of pre-defined
functions are
available

Fun:tlnml Structure I

Database

Date&Time

Financial

Infermation

Logical

Mathematical

Array

Gtatistical

Spreadsheet

Text i

AMD
ARABIC
AREAS
ASC

ASIN hd

ABS
ABSI Number )

Absolute value of a number,

Formula

Function result |

Result [Err:520

[~ Array Help

| Cancel |

<< Bacl

Net>> | [ ok ]

AVERAGE |

fui, 9% W |=AVERAGE(AL:A3)

A B

C

|
F

1
2

3

1
2
3
4
5

il [

The average is: =FAVERAGE(A1:A3)

v |vi[s Sheetl fSheet? fSheetd f

TR

e

|Sheet 1/3 | Default

| 100% |

INSRT [ STO [ * |

I

 A1:A3

— All cells from
A1 to A3

e Formulas
always begin
with =
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Inserting a Function
g

Functions | Structure |

Category

|Mathematica|

Function

DEGREES
EVEN
EXP
FACT
FLOOR
GCD
GCD_ADD
INT
ISEVEN
IS0DD
LCM
LCM_ADD
LN

ILDG]D hd

LOG Function result ||:|_ B

Calculates the logarithm to any specified base.

Base(required)
The base of the logarithnn.

Number # |[BE1
Base #& ||10

2l

=L0OG(B1;10) &

[ Array

Help

I Cancel | =< Back Mext == I OK

Al ;I.fmZ=|

e Valid entries 1 4

- Cell (B1) ;
- Number (10)
- Function

4

5

|Sheet 2/3 | Default | 100% | | STD | * |

w
4|4 [»|ri[s Sheetl™ Sheet2 {Sheetd 7 T a
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File Edit View Insert Format Tools Data Window H

D-mE > & §
: [0 [arial JE2 [0 FCRE [ | .

Charts

A | B

1 |Age (years) Height (cm)
2 11 150
3 12 160
4 13 180

| 4w |mifs Sheetl Sheet2 fSheet3|| 4| |»

|c5

[~

|LI

2. Data Range

3. Data Series
4, Chart Elements

Choose a chart type

g1 Column s *

: Bar n u.

& Pie . '

L- Area Points and Lines
| Line [# Smooth lines _ Properties... |

[T Sort by X values

I{.iil Column and Line

L=

| | Default | 100% | [] T << Back Next>> |[ Emsh |  Cancel
s
Steps Customize data ranges for individual data series
1. Chart Type Da EEFIE . Data ranges : .
ght [cm) s5heet2 56851

2. Data Range

4, Chart Elements

2Sheet? SAS2: 5454

Range for X-Values

§5heet2. 5652:56%4

§Sheet2. $AS2:5A54 ™
Add A | Data labels
Remove v |
Help << Back Next == Finish | Cancel I




File Edit View Insert Format Tools Data Window

: 1 [arial =l [0 =]
|c6 dmZ=|
A | B I
1 |Age (years) Height (cm) |
2 11 150 -
3 12 160
. 13 180 .

|« v M sheeiny sheet2 fEneea] [« o [

Height (crm)

185

180

175

170

185

180

155

150

145

140

135

10.5

Result

11

11.5

Height vs Age

13

13.5

 Heght [cm)



- Statistics

Height {crm)

135

10.8

11

11.5

12
Age (Years)

12.5

13

13.5

® Heght {cm)
. Exponantisl Regras sion



‘ 's T-Test
[mobE = g & W |=TTEST(AZ:A20828202:2) _ Stu d e nt S - eS
A | B | C | D |52 X

1 Exam1 Exam?2 ||| Functions | structure | TTEST Function result 7701
2 83 H8/Exam1 Category Calculates the T test.
3 86 58Median 83 Istatistcal R

Functicn _ET LD
4 ?8 58 M DdE 6? _STDE'-.I’A :I The first record array.
5 ?5 83 STDEVP

gg&rm data 1 £ |[A2:420 Lall
e 96 88 TDIST data 2 % |[B2:620 La]|
7 90 62 Exam2 PRMEAN mode £ |]2 Lol
8 91 100|Median 71 Type #& |2 =
9 94 71Mode 58 Eiﬁf: Formula Result [0.01
10 64 77 E?JEETE&LL =TTESTIAZ:AZD;B2:620,2;2] =
11 94 5?- ZTEST -
E ;g g; = [ Array Help | Cancel | == Back Mext == | ITI
14 67 86
R » Other Stat tests
7 83 65

2

T o 90 - Chi
19 86 75
= 9 56 - F Test
21 |Average Average
2 83.16 72.74 — Pearson
23
24 T-Test =TTEST(A2:A20;82:B20;2;2) _,




A | B | C D

Bacteria Population(t) = A * eMk™)

nitial population (A) Growth Factor (k)

500 1.01
Inltlal population {A} Growth Factur (k)
| 500] 1.01)
Time (1) Staring Population Growth Poy
0 0.00

1

5 000,01 4.UZ T,UZ0,04Z0U 1,014,010.0Z
% 1,614,616.62 2,818,476.41 4,433,093.03

4,433,093.03 7,738,411.69 12,171,504.71

4



A | B | C

17

Bacteria Population(t) = A * e*(k™)

Initial population (A) Growth Factor (k)

500 1.01
Time (1) Staring Population Growth Population(t)
0 500.00 0.00 500.00
1 500.00 872.80 1,372.80
2 1,372.80 2,396.36 3,769.16
3 3,769.16 6,579.45 10,348.62
4 10,348.62 18,064.56 28,413.17
5 28,413.17 49,598.06 78,011.23
6 78,011.23 136,176.49 214 187.72
7 214 187.72 373,886.30 588,074.02
8 588,074.02 1,026,542.60 1,614,616.62
9 1,614,616.62 2,818,476.41 4,433,093.03
10 4 433,093.03 7,738,411.69 12,171,504.71



Bacteria Count

90,000,000.00

9,000,000.00

900,000.00

90,000.00

9,000.00

900.00

90.00

9.00

0.90

Bactena Growth

4
Time Step

6

10

12

i Growth
v Total




Google Docs

* http://docs.google.com
- Requires free Google account

 On-line Office Suite

- Word Processor GO '{_)gle

- Spreadsheet Docs
- Presentation Maker

/— Calendar

 No software to download

- Runs in your web browser



The difference...

» Data stored at Google
/— Available from any computer (home or school)

/— Documents can be shared and edited
- Privacy concerns

- Documents can be downloaded to your home or
school computer

- http://www.google.com/educators/p_docs.html



Collaboration

e Users can share documents

— As viewers
— As collaborators

— Revision history is kept



Gmail Calendar Documents Photos Reader Web more w

chaddcw@gmail.com | & | New Features! | Settings | Offline help | Help | Sign out

Googleml Search Docs | Show search options Saved searches -

Docs BETA

* Share ™ Moveto ~ [11] More actions ~
= Jﬂml[:;::::d by me — All folders » = Oregon HighSchool Teachers Add desoiption  Choose color
& Opened by me | E'_?| Name Folders | Sharing Date 4+
57 Starred TODAY
" Hidden - % OR_HS_TeachersExample me 513 pm me

] Trash

(=l Saved searches
Mo saved searches
= 5 All folders
| Items notin folders
=) CS120 (10 items)
I SmallChanges (1 item)

- [ Oregon HighSchool Teacher:

=l Items by type
& Documents

) Spreadsheets

&y Presentations ~

Select All 1, Mone Showing items 1-1 of 1



Google Docs

chaddcw(@gmail.com | HNew features | & | Docs Home | Help | Sign Out

OR_HS_TeachersExample sutosaved on Jun 25, 2008 5:12:27 PI PDT

File~  Edit Sort

Formulas Revisions

Create a Map_ Chart or Table M=

Automatically Saved | | Save & close

o (2 200 )

CoT I 4 B Format~ B I U asc F-1IF Ty & L AMign~ | | Insert~ | Delete~ W ywrap Text [k |

1
2
3
4
3
G
T
o

9
10
11
12
13
14
15
16
17
18
19
20
21
22

Y

+

i B
|Exam lExamE
83 58
86 58
78 h8
75 83
96 68
90 62
91 100
94 71
64 77
94 A7
75 61
82 58
67 8o
80 93
67 54
83 65
91 90
86 75
98 56
Average Average

63.1578947366421
ol

72.7368421052632
|

Add sheet sheet1 ¥

Exam1
Median
Mode

Exam?
Median
Mode

C D E F
F
Exam Grades —
100 . .
oo . .
L] . ] ™ * LA ] .
80 * . . * ™
* L] L] i
™ L ]
" 60 "N ¢ » . . .
E BE 1
o Xam
o 40 B Exam?2
20
0
Student

The set of formulae is less

extensive than in OpenOffice.org

o
. | Exami



Gﬂﬂglﬂ Docs chaddcw@gmail.com | New features | @ | Docs Home | Help | Sign Out

OR_HS_TeachersExample ~utosaved on Jun 25 2008 5:13:27 Fif POT | Automatically Saved | | Save & close |

Edit Sort Formulas Revisions = Print m
X

Share this document

Invite people: . .
. MEV This document is not shared.
@ a5 collaborators  © as viewers  © to fill out a form

Collaborators (0)
Collaborators may edit the document and invite more people.

Viewers (0)

separate email addres=es with commas ) o
YViewers may =ee the document but not edit i.

Choose from contacts

Invite collaborators

Advanced Options
¥ Collaborators can invite others

™ Invitations may be used by anyone
Allows mailing listz Learn more

™ Anyone can I view 'I this document WITHOUT LOGGING IN at:

™ Motify me at chaddew@gmail.com
| Every day. with a summary of changes j




Google Docs

chaddcw(@gmail.com | New features | @ | Docs Home | Help | Sign Out

OR_HS_TeachersExample 2utosaved on Jun 25, 2008 5:13:27 I POT Automatically Saved | | Save & close

File~ | Edit Sort

Browse Revisions

Formulas

Revisions

Changed cells are highlighted

Create a Map. Chart or Table "= Print mm

Revision: [ 4:52:.54 PM PDT - chaddocw - Made edits

Exam1
63
86
7a
75
96
90
91
94
b4
94
75
82
67
80
67
83
N
86
98
Average

Exam?2

Average

58
58
58
83
GL
b2
100
7
[
a7
61
58
GL
93
a4
b5
90
75
h6

83.1578947368421 72 7368421052632

‘|

Sheett

Exam
Median
Mode

Exam?2
Median
Mode

Fevert to this one

j « Older

71



Backup your Data!

 You data Is stored on
Google's computers

* Save them to your
computer using Export

- .0ds — OpenOffice.org
- .XIs — Microsoft Excel
- .pdf — Acrobat Reader

GHL JSIC Docs

Filew | Edit Sort

Mew

Import

Cpen

Automatically Saved
Copy spreadsheet
Print

Export

Upload new version
Rename
Spreadsheet settings
Set Motification Rules

Close

14 R

OR_HS_TeachersExample 2utosaved on Jun

Formulas Revisions
Range n;
B
a2
qE
8 | Exam
8 Mediz
[ B | Il:ldE
® LSV Sheet Only
html  Shest Only
cam
ods =diz
pdf Dde
LA nly
¥l
RA




SciLab

. . Sci
 Numerical computation package et

—_ I I File Edit Preferences Control Editor Applications 2

Similar to MATLAB SN e
— Write small programs scilab-4.1.2

to analyze data Consorum’Sci Tsh CINRTA. ENPO)
- Fortran & C interface

- Many built in

Startup execution: _
loading initial environment

——=x=1;
fUﬂCtIOnS --»y=2;
o Statistics Tans =

3.

 Linear algebra
-—>X = [0 12 3 4 5];

e FFT ——>Y = [0 24 6 8 10];

e Sound analysis e

« Image processing R
——nX F oy
ans =

110.



-—>deff("z=f(x,y) ", "z=xrd-yrd ")
——-=X=-3:0.2:3 ;y=x ;
——>c1f() ;fplot3d(x,y,f)

__:'_:._

Al

=10 x|
File Tools Edit
|22 el by |

i

\
e
NN
e =

i
T Sy




Resources

These slides will be on the wiki!
chadd@pacificu.edu
http://www.openoffice.org
http://docs.google.com

http://www.scilab.org
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