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Introduction to Wolfram Research

« Mathematica is a computation engine.

- Wolfram|Alpha is a knowledge engine. Natural language queries +
data + computation.

« CDF is a technology for creating and sharing user-friendly,
interactive documents.

If a question can be answered on the basis of human knowledge, a
computer should be able to provide that answer.
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Wolfram | Alpha

A knowledge engine for working with:
1. Curated facts.
2. Models.

3. Random pieces of data.
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Simple facts

What is the GDP of England?

wolframalpha.com/input/?i=what is the GDP of England?

® 00 what is the GDP of England? - Wolfram|Alpha 'n'
| % whatis the GDP of England? - ... [
@) @ www.wolframalpha.com/input/?i=what is the GDP of England? Q c | E“’g' DuckDuckGo Q) @ @ E] Sl

A WOLFRAM WEB RESOURCE HOME EXAMPLES PRODUCTS BLOG ABOUT Signin»

3% Wolfram

natural language
question

what is the GDP of England? Pag 8|
(=B OB ==R/s 4 = Examples =2 Random
Favorites
Input Interpretation: -
History . . . F )
United Kingdom GDP nominal a5
Preferences Definition » Access
Downloads
Result: L s ¢
Uplosc $2.435 trillion per year (world rank: 61" (2012 estimate)
Account
Local currency conversion:
B N £1.488 trillion per year (British pounds per year) (at current quoted rat
Related Queries
GDPs of Permanent M... GOP history

WOLFRAM
Is hiring!

GDP of France
GDP per employed pe...

GDP of United Kingd...
1000

100

1960 1980 2000

(from 1960 to 2012) (in billions of US dollars per year)
Exchange history for $2.435 trillion (US dollars): Last year v
£1.65trillion |

the answer

an automated
report giving
context to the
answer
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Computed facts

&WolframAlpha onpusionsl,

| Annual Revenue Apple / GDP UK 8 ‘

n
o)
o
o

Revenue of Apple / GDP of
the UK?

EB-0-8-T

Input Interpretation:

Apple revenue

United Kingdom GDP nominal ? TO answer thiS,
-~ , Wolfram | Alpha needs to
007018 052 e i 2 it 0 1 know about currencies and

Apple revenue $}70~9 billion per year (Us dollars per excha nge rates.

year)
(trailing 12—month value as of September 30,
2013)

United GDP nominal $2.435 trillion per year

Kingdom

(2012 estimate)
Qr2AG <

History: Log scale
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Everything is computed on the fly

& WolframAlph

number of goats in Spain / distance to the sun

8

B-

Input interpretation

Spain livestock population goats

Sun distance from Earth

Unit conversions:
15.39 pmz,,-'mL
0.2043 ft/ac
3.87 » 107° mijac
0.02477 mi/mi?
0.0681 yd/ac

Computed by Wolfram Mathematica

Number of goats in Spain /
distance to the sun.

We didn’t foresee this
guestion, but it is
answerable.
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Models of the world

¥ Wolfram

Position of the sun at 3pm next Thursday in Blackpool? =] ‘

Input interpretation
next Thursday 3:00 pm

Sun location
Blackpool, Blackpool

right ascension ~ 18"21™M 485

declination —23°20' 35"
k m Blackp: 3:00 pm Dec 2

N

E w
Sun
o WO

s
altitude 5e
azimuth 217° 30" sy
next rise 8:31 am Friday, December 27, 2013
next set 3:57 pm Thursday, December 26, 2013

constellation ~ Sagittarius

Local sidereal time
21" 7mM12.28°

Computed by Wolfram Mathematic

“Position of the sun” ?
“3pm next Thursday” ?
“in Blackpoo

7 ?

Wolfram | Alpha needs to know
quite a lot about the world to
compute this answer.
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A biomedical model

3 Wolfram

heart risk for male 43 years old not diabetic ~—

® LDL cholesterol:

= HDL cholesterol:

= systolic blood pressure:

111 mg/dL

54 mg/dL

120 mmHg

= diastolic blood pressure: |80 mmHg

u smoker:

Input information

no -

heart disease

gender
diabetic

age

LDL cholesterol

HDL cholesterol

systolic blood pressure

diastolic blood pressure

smoker

male
no

43 years

111 mg/dL

54 mg/dL

120 mmHg

80 mmHg

no

year risk of developing coronary heart disease:

3.9%

Impact of cholesterol and blood pressure on risk:

6%

5%

4%

3% ot

b

e

i

60 80 100 120 140 160 180

LDL cholesterol

%
X

™~
\\_\A

r

30 40 50 60 70 80
HDL cholesterol

a0

Wolfram | Alpha has been taught a
model of heart disease risk in
humans (from the Framingham
Heart Study).

| gave some of the required
information in the question ...

and editable assumptions have

been provided for the other
variables.
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Random data

¥ Wolfram/

Data Input

Give numeric, tabular, or other data. More informatio

Country
England

_|

-

o

=]

n

[
© = WN A B0V
e & o s a s B
N O NW W3
m

| gave Wolfram | Alpha some random
data ...

... and | got back something useful,
including a nice coloured map that |
could use in a publication.

& Wolfram/

cccccc

Italy
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Another data example .

J A B [ C | D E F | H 1 J -
1 |MyField MyCategory ISI Category # Articles Total Cites Median IF Agg. IF Agg. Immed. Index Agg. Cited 1/2 Life # Journals # Adticles, Total Cites, Median IF, Agg. IF, Agg. Immed. Index 2nd
35 [Med Clinical EMERGENCY MEDICINE 3465 67594  1.081 1.76 0.355 6.7 24 ol signifcandy difernt medans
136 Med Clinical TROPICAL MEDICINE 2979 62811  1.107 2,096 0.372 6.9 20 N - e
37 |Med Clinical MEDICAL LABORATORY TECHNOLOGY 2960 76496  1.319  2.103 0.438 7.4 32 A A postivel conelted
38 Med  Clinical INTEGRATIVE & COMPLEMENTARY MEDICINE 2628 41091 1.329 2195 0.291 6.1 22 m # Aticle and A, Immed. Indessic posiely corlated.
139 |Med Clinical MEDICAL INFORMATICS 2083 46210  1.516  1.782 0.438 7.1 23 ’ Al 10 Joaruas 1 posiively corelated
40 \Med  Clinical AUDIOLOGY & SPEECH-LANGUAGE PATHOLOGY 1955 64894  1.55 1.744 0.274 >10.0 21 [ " Tota Cites and Mecian IFa positvely corrlated
41 \Med  Clinical MEDICINE, LEGAL 1660 25546 1.229 1.82 0.28 6.4 15 ] . :”M,]“;m
42 |Med  Clinical SUBSTANCE ABUSE 1649 57124 2359  2.847 0.598 7.2 14 o] G ot postiel cortad
43 \Med Clinical PRIMARY HEALTH CARE 1084 19994  1.269  1.462 0.744 6.8 14 \ )
44 |Med  Clinical MEDICAL ETHICS 676 8391 0917  1.264 0.731 5.1 17 19 4 B .
45 |Med  Clinical ANDROLOGY 477 9840 1.535  2.222 0.499 6.8 6 1 o vearedne
46 |Sci  Agriculture  FOOD SCIENCE & TECHNOLOGY 18470 421932 1.165  1.898 0.315 7.2 128 oty grdosman
47 |Sci Agriculture  AGRONOMY 7485 171793 1 1.452 0.281 8.5 79 Seateer piot s = =
48 |Sci Agriculture  AGRICULTURE, MULTIDISCIPLINARY 6068 125325 0.495  1.439 0.25 7.8 57 = Aricles
49 |Sci  Agriculture  AGRICULTURE, DAIRY & ANIMAL SCIENCE 5494 121768 0.698  1.296 0.228 8.6 55 ndpendont i | 2 o
50 |Sci  Agriculture  FISHERIES 4661 129802 1.177  1.548 0.301 9.1 48 R t (ecan 1)
51 |Sci  Agriculture  FORESTRY 4068 96892  0.868  1.557 0.324 8.1 59 : et e
52 |Sci  Agriculture  SOIL SCIENCE 3659 132592  1.53 178 0.365 9.8 33
53 |Sci  Agriculture  AGRICULTURAL ENGINEERING 3344 63520  1.01 3.193 0.616 4.9 12 confdence
54 |Sci  Agriculture  HORTICULTURE 3156 71876 075 128 0.202 9.1 31 Hedian 25091207 jounas >0
55 |Sci  Agriculture  LIMNOLOGY 1840 67019  1.207  1.843 0.503 >10.0 19 Py — ~2023 129 journls o
56 |Sci  Agriculture  AGRICULTURAL ECONOMICS & POLICY 536 10575 0893  1.069 0.17 8.7 14 PR e— 2267420 ¢ journls - oo
57 |Sci Astronomy  ASTRONOMY & ASTROPHYSICS 16525 680837 1.683  4.242 1.439 6.8 56 e | R Bty At 13361121 ot
58 |Sci Bio/BioMed ~ BIOCHEMISTRY & MOLECULAR BIOLOGY 51425 2893583 2.857  4.276 0.873 7.7 289 "
59 |Sci Bio/BioMed  PHARMACOLOGY & PHARMACY 33464 1085783 2.153  2.943 0.541 6.7 261 L0 B 3155 mas »o0n
60 |Sci Bio/BioMed  NEUROSCIENCES 33223 1666914 2759  3.951 0.782 7.4 243 T B PRV D
61 ISci Bio/BioMed  CELL BIOLOGY 23181 1581141 3.271 5779 1.186 6.9 180 g / ! !
#ouma matlr o HyFeld Ve 41056 T for My
soumais socs
Cinen oot 43 s Saeandy e o
. ourn,
\ | )
Haces
mean  sd. min. "’;‘“ max.  total  count
doumnals forger - arger  Arices
= dourmls larger o arger Toal Cies
. . ‘;ni 78830 99743 451 55397 61 2.04 232 Median IF uu>mu)lu:\l\ygmﬁfﬂmd[«l #Journals
This example is of some more L ==
Aqg. Immed. tndex s o staisticly significant ffc o 8 Jurnals
Total 569 368 1917 132 2.89 6.25 232 possite dstriousons of ek col
Gtes 470 803 299 36 17

extensive, real-life data on journal pen EEE. [

Medi log-normal distrbution
ol 184 0659170020 1191 3728 3096 232 g A

log-normal distrburion

.
"“‘5!- 2124 1189 02560 1822  9.392 4927 232 Agg. Immed. Index N
. o poma dgtbaion

We get back a lot of automated bt S R
analysis, much of which is genuinely B == |2z M
useful. It includes some natural -

language statements that can be drawn ol | P

from the data.
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Publishing interactive content

CDF (Computable Document Format)

wolfram.com/cdf CDF Demonstrations

demonstrations.wolfram.com

PPORT  COMMUNITY ~ COMPANY  OUR SITES SEARCH

SOLUTIONS ~ PURCHASE

9252 |nteractive Demonstrations
Powered by CDF Technology »

© Wolfram Demonstrations Project

PARTICIPATE ~ AUTHORING AREA

[5Ye Computable Document Format
Documents come alive with the power of computation EXPLORE  LATEST  ABOUT

Overview Uses & Examples Why CDF? Adopting CDF Resources FAQs

Uses and Examples of the
Computable Document Format (CDF)

Bring ideas to life

W Bl = = @ from recreation & education 3

MV - N to research & industry

Consulting Investment Management Automated Infographics Textbookes Journal Knowledge Data ’

Reports. Statements Presentations Reports and Blogs Articles Apps Appiications Start exploring » B

D Full video

Consulting Reports

Let your clients explore scenarios and engage with results through interactive charts )
owered by real-time computation. | View Full Example»
? FEATURED DEMONSTRATIONS View latest »

FEATURED CONTRIBUTORS

. R @ Karl Scherer
Business & Social Systems Auckland, New Zealand
Y (68 Demonstrations)

Economics | Finance

Abraham Gadalla
Minneapols, Minnesota, USA
(17 Demonsirations)

Kids & Fun

Models & Met

tems. "
For Kids | Puzzles | Optical llusions

Marc Brodie

e Sclences
Biology | Medicine

Engineering & Technology
Machines | Electrical Engineering

Our W

d
Everyday Life | Geography

Browse by US Common
Core State Standards.

Pittsourgh, Pennsyivania, USA
5 Demonstrations)

Join the Demonstrations Project
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The future ...

« More powerful data analysis, yet still easy to use.
 New mechanisms for publishing actionable data.

« Cloud-based, plug-in free.
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