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Agenda

Making smart connections

— Apps connect people and data
A wiki for content in open vocabulary, Executable English

— write applications as rules in English, run them, and get explanations
An example semantically linking DOE and other data

— energy independence

Summary



Making Smart Connections

Good things happen when we make smart connections:

Software--------- Linux ------------------ hardware
People----------- Google -------------- all the web pages on the net
Buyers----------- Ebay ------—----—---- sellers

People-------- Executable English Apps -------- open networked data



Making Smart Connections

data.gov

data.gov has over 400,000 datasets

Raw data in many different formats

Plus many data extraction tool Uls

Mostly useful only to developers

More than 1,000 apps and counting

Applications assign useful meaning to data



Agenda

« A wiki for content in executable open vocabulary, English

— write applications as rules in English, run them, and get explanations



A Wiki for content in executable open vocabulary English
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A Wiki for content in executable open vocabulary English
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A Wiki for content in executable open vocabulary English
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A Wiki for content in executable open vocabulary English

« The vocabulary is open, and so -- to a large extent -- is the syntax

— not yet-another-controlled-English-system
* No external dictionary or grammar maintenance is needed

« Strict English semantics is achieved via a trade off
— if you want two English sentences to mean the same thing, you must say so
— you must use place holders, such as “some-name” and “a-number”
« But, you are free to write executable English knowledge containing...
— technical terms or jargon -- Wildcat, Upstream, Mud (oil industry)
— government acronyms and usage -- SRB, Single Regeneration Budget

— logical expressions -- (Ac,t) [ that-C ct => (E c1) [ that-C1 ¢c1 t and c partof c1 att]]
« Although the system is open vocabulary, it can be used to query and manage:

— controlled vocabularies, taxonomies and ontologies

— Data in RDF (Resource Description Format) — single table with 3 columns
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Agenda

An example semantically linking DOE and other data

— energy independence
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Semantically linking DOE and other data

Potential savings from energy independence

Data from DOE and other sources

Levelized Cost Comparison for New Generating
Capacity in the United States
(2004 Dollars per Megawalthour)

Technology
Cost Natural
Element Coal Gas Wind Nuclear
Capital . . . 30.4 11.4 40.7 427
O&M. .. .. 4.7 14 8.3 7.8
Fuel ..... 14.5 J6.9 0.0 6.6
Total®. . . 531 52.5 558 59.3

-- www.eia.doe.gov/oiaf/archive/ieo06/special_topics.html

Some corresponding Internet Business Logic facts:
estimated cost of electricity from this-source i1s this-amount $/MWh

coal 53.1
natural gas 52.5
wind 55.8
nuclear 59.3
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Semantically linking DOE and other data

Potential savings from energy independence

Data from DOE and other sources, plus a simple classification

Internet Business Logic facts:

this-fuel can be classified as being of type this-type

Aviation Gasoline

Coal Anthracite

Coal Bituminous

Coal Lignite

Coal Subbituminous

Distillate Fuel Oil and Diesel
Flare Gas

Liquids
Coal
Coal
Coal
Coal
Liquids
Natural

Gas
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Semantically linking DOE and other data

Potential savings from energy independence
Data from DOE and other sources

| |Tab|e A3. Energy Prices by Sector and Source
{2007 Dollars per Million Btu, Unless Otherwise Noted)

Reference Case Annual
Growth
[2007-2030
2008 2007 2010 2015 2020 2025 2030 |(percent)

Sector and Source

Residential
Liquefied Petroleum Gases .. ... ... ..... .. 23.58 24,88 2473 32.03 3252 33,39 34,82 1.5%
Distillate Fusl @il ... ... ... ... .. .. ... 12,48 19,86 17.74 23.48 2412 2497 28.71 1.3%
Matural Gas . ... ... ... ... 13.70 12.62 11.85 11.87 12.50 13.05 14.33 0.5%
Electricity . ... ... ... .. 31.21 23118 30.75 31.78 32,70 2408 35.80 0.8%
Commercial
Liquefied Petroleum Gases ... ... ... ... ... 21.20 23.04 21.81 258.80 28.24 30.08 31.58 1.4%
Distillate Fusl &0l ... ... ... ... ... 15.02 16.05 15.22 2150 22.08 2283 2470 1.8%
Residual Fusl Oil _ ... ... ... ... .. ... g2.88 10.21 10.34 16.01 16.66 17.05 17.82 2.5%
Matural Gas . ... ... ... ... 11.80 10.82 10.42 10.55 11.13 11.72 12,87 0.7%
Electricity . .. ... ... . . . 28.38 2807 2714 7.1 28.12 20,25 31.10 0.4%

-- www.eia.doe.gov/oiaf/aeo/pdf/appa.pdf

Corresponding Internet Business Logic facts:
this-group  this-fuel this-06 this-07 this-10 this-15 this-20 this-25 this-30 ($/MillionBtu)

Residential Liquefied Petroleum Gases 23.88 24.98 24.79 32.03 32.52 33.39 34.92

Residential Distillate Fuel Oil 18.46 19.66 17.74 23.46 24.12 24 .97 26.71
Residential Natural Gas 13.70 12.69 11.96 11.97 12.50 13.05 14.33
Residential Electricity 31.21 31.19 30.75 31.76 32.70 34.06 35.90
Commercial Liquefied Petroleum Gases 21.20 23.04 21.61 28.80 29.24 30.08 31.58
Commercial Distillate Fuel Oil 15.02 16.05 15.22 21.50 22 .06 22.93 24.70
Commercial Residual Fuel Oil 8.88 10.21 10.34 16.01 16.66 17.05 17.99
Commercial Natural Gas 11.90 10.99 10.42 10.55 11.13 11.72 12.97
Commercial Electricity 28.38 28.07 27.14 27.11 28.12 29.25 31.10
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Semantically linking DOE and other data

Potential savings from energy independence

An Executable English rule that semantically links DOE and other data

as a step towards energy independence, the US would like to reduce oil imports by some-number barrels per year
to convert from Quadrillion Btu to barrels of gasoline, multiply by some-factor

that-number / that-factor = some-quadrillion-btu

to change Quadrillion Btu to gigawatt-hours, multiply by some-btu-gwh-factor

those-quadrillion-btu * that-btu-gwh-factor = some-number-gigawatt-hours

that-number-gigawatt-hours * 1000 = some-number-megawatt-hours

estimated cost of electricity from some-source is some-quantity $/MWh <---- DOE data
that-number-megawatt-hours * that-quantity = some-$amount

that-$amount / 1000000000 = some-long-amount

that-long-amount rounded to 1 place(s) after the decimal point is an-amount

the US could replace imported oil with energy from that-source costing that-amount billion $ per year
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Semantically linking DOE and other data

Potential savings from energy independence

The rule in an editable web page

Energyndependencel Agent  Printer friendly version

“iew ar Change the Agent ¥

az a step towards energy independence, the U3 would like to reduce oil imports by some-—-number barrels per year
to convert from Ouadrillion Btu to barrels of gasoline, mualtiply by some-factor

that-nwnber / that-factor = some—cguadrillion-btu

to change Quadrillion Btu to gigawatt-hours, multiply by some-btu-gwh-factor

those-quadrillion-bhtu * that-hbtu-gwh-factor = some-hunber-gigawatt-hours

that-numwber—-gigawvatt-hours * 1000 = some-nunber-rmegawatt-hours

estimated cost of electricity from sSome-sSource 12 sSome—-quantity §/MUh according to some-reference (includes cap
that-nwnber-wegawvatt-hours * that-quantity = Some-$amount

that-jamount / 1000000000 = some- lohg-smount

that-long-ammount rounded to 1 place(=s) after the decimal point iz an-asmount

the U3 could replace imported oil with energy from that-source costing that-amount billion § per year

To view, edit and run this example, go to www.executable-english.com and select Energylndependencel
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Semantically linking DOE and other data

Potential savings from energy independence
Question menu, generated from the rules

Energyndependencel Cuiestion Menu
[Helpl |Se|e:ta[1ueati|:untDA5k V| [ Go l

Tvpe a gquestion here, then press Enter fo reorder the menu

or select a question from the menn below:

switching from imported od to energy from some-source could potentially save the US some-mumnber bilion § per vear by 2030

the U3 could replace imported ol with energy from some-source costing some-amount billion § per year

as a step towards energy independence, the TI'S would like to reduce the cost of ol imports by some-total billion 2007 § by 2030
as a step towards energy independence, the TS would like to reduce ol mports by some-nunber barrels per vear

to convert from Quadnlion Btu to barrels of gasoline, multiply by some-factor

to change CQuadnlion Btu to gigawatt-hours, multiply by some-btu-gwh-factor

liquid fizel has an average price of some-amount in 2030 (2007 § per Million Biu)

the T would like to reduce ol imports from some-country by some-amount barrels per vear

some-fiuel of type Liquids is priced at some-price in 2030 (2007 § per Million Bhy)

some-fuel of type Liquids is priced at some-pricel in 2007 and at some-price in 2030 (2007 § per Million Bhi)

some-group some-fiael is priced at some-pricel in 2007 and at some-price? in 2030 (2007 § per Million Biu)

adding some-numnber] to some-numbers and rounding to 1 place gives some-number

To view, edit and run this example, go to www.executable-english.com and select Energylndependencell7



Semantically linking DOE and other data

Potential savings from energy independence
Selected question

Energyndependencel Cuiestion Menu
[Helpl |Se|e:ta[1ueati|:untDA5k V| [ Go l

Tvpe a gquestion here, then press Enter fo reorder the menu

or select a question from the menn below:

switching from imported od to energy from some-source could potentially save the US some-mumnber bilion § per vear by 2030

the U3 could replace imported ol with energy from some-source costing some-amount billion § per year

A gwitching from imported ofl to enerey from some-source could potentially save the TS some-mumber billion § per year by 2030 Ask

A% a Slep TOWar a8 ENETgy MOEpENaence, the U wolld HEE 10 TEdUCE ol TNpotls by SOMmE-Tnber battels per year
to convert from Quadnlion Btu to barrels of gasoline, multiply by some-factor

to change CQuadnlion Btu to gigawatt-hours, multiply by some-btu-gwh-factor

liquid fizel has an average price of some-amount in 2030 (2007 § per Million Biu)

the T would like to reduce ol imports from some-country by some-amount barrels per vear

some-fiuel of type Liquids is priced at some-price in 2030 (2007 § per Million Bhy)

some-fuel of type Liquids is priced at some-pricel in 2007 and at some-price in 2030 (2007 § per Million Bhi)
some-group some-fiael is priced at some-pricel in 2007 and at some-price? in 2030 (2007 § per Million Biu)

adding some-numnber] to some-numbers and rounding to 1 place gives some-number

To view, edit and run this example, go to www.executable-english.com and select Energylndependencell8



Semantically linking DOE and other data

Potential savings from energy independence
Specialization menu, generated from the rules

Energyndependencel Cuiestion Menu
[Helpl |Se|e:ta[1ueati|:untDA5k V| [ Go l

Tvpe a gquestion here, then press Enter fo reorder the menu

or select a question from the menn below:

switching from imported od to energy from some-source could potentially save the US some-mumnber bilion § per vear by 2030

the U3 could replace imported ol with energy from some-source costing some-amount billion § per year

A gwitching from imported ofl to enerey from some-source could potentially save the TS some-mumber billion § per year by 2030 Ask
as @ SEp ToWards efiergy mAependence, e r_ TEAUCE Ol HOROTTs by SOME-TIMTNDET DalTels PEf Yeat

to convert from Quadnlion Btu to barrels of | natural gas by some-factor

to change Quadnlion Btu to gigawatt-hours ;T:Lear -btu-gwh-factor

liquid fizel has an average price of some-amonunt m 203012007 § per Million Biu)

the T would like to reduce ol imports from some-country by some-amount barrels per vear

some-fiuel of type Liquids is priced at some-price in 2030 (2007 § per Million Bhy)

some-fuel of type Liquids is priced at some-pricel in 2007 and at some-price in 2030 (2007 § per Million Bhi)
some-group some-fiael is priced at some-pricel in 2007 and at some-price? in 2030 (2007 § per Million Biu)

adding some-numnber] to some-numbers and rounding to 1 place gives some-number

To view, edit and run this example, go to www.executable-english.com and select Energylndependencell9



Semantically linking DOE and other data

Potential savings from energy independence

Answer

Fnergylndependencel Answer (4rowsfound )

Printer friendly wersion

[ Help ] |G|:|t|:| the Cluestion kenu

8N co |

switching from imported oil to energy from this—=ource could potentially =ave the TS this—number billion % per year by 2030

|Dnal

246.5

|nuclear

226.9

Ol OO ®

|wind

HHRH

238.0

To view, edit and run this example, go to www.executable-english.com and select Energylndependence’-ﬁ




Semantically linking DOE and other data

Potential savings from energy independence

Explanation -- hypertexted

Energyndependencel Explanation

Go ta the Answer Fage b

as a step towards energy independence, the TS would like to reduce the cost of ol imports by 414647 billion 2007 § by 2030
the T2 could replace imported ol with energy from coal costing 1681 billion § per vear

414 647 - 1681 = 246 547

246 547 rounded to 1 place(s) after the decinal point 13 2465

switching from imported oil to energy from coal could potentially save the TS 246 5 billion § per year by 2030

as a step towards energy independence, the TIs would like to reduce od woports by 1928232000 barrels per vear
to convert from Ouadnlion Bt to batrels of gazoline, multiply by 175857 1e+08

1928232000 7 177857 1e+H08 = 10,7981

liquid fuel has an average price of 38.4 m 2030 (2007 § per Milion Bt

38,4 * 1000000000 = 3 &4e+10

107981 * 3 8de+10 =4 14647e+11

4 14647e+11 7 1000000000 = 414 647

as a step towards energy independence, the T3 would like to reduce the cost of oil imports by 414.6470092800001 ballion 2007 § by 2030

To view, edit and run this example, go to www.executable-english.com and select Energylndependencezl1




Semantically linking DOE and other data
Data Sources Used
www.eia.doe.gov/oiaf/aeo/pdf/appa.pdf
tonto.eia.doe.gov/dnav/pet/pet_move impcus a2 nus_ep00 im0 _mbbl_m.htm
www.eia.doe.gov/oiaf/archive/ieo06/special_topics.html

www.physics.uci.edu/~silverma/units.html

this-fuel can be classified as being of type this-type

Aviation Gasoline Liquids
Coal Anthracite Coal
Coal Bituminous Coal
Coal Lignite Coal
Coal Subbituminous Coal
Distillate Fuel Oi1l and Diesel Liquids

Flare Gas Natural Gas
22



Google indexes and searches
applications that are written in English

Search: for estimated demand that-id fraction of the order

M=1E3

¥ for estimated demand that-id fraction of the order - Google Search - Mozilla
File Edit ‘iew Go  Bookmarks  Tools  wWindow  Help

é‘ . @; r \a |g$ httpsf fviae, gongle, comjsearch?hl=entig=For +estimated+demand+that-id+fr action+af +the+order+&btnE=5G000 Vl .mllhll

Back. Forward Reload

ﬂHDme | “!Bu:u:ukmarks

. Sign in 8
? Web lmages Groups  MNews Froogle  Local more »
Google |f|:|r estimated demand that-id fraction of the l:lr:| [ Search ] w
Web Results 1- 10 of about 679 for for estimated demand that-id fraction of the order . {0.33 seconds)

Didyou mean: for estimated demand that-is fraction of the order

scholarky articles for for estimated demand that-id fraction of the order

' Data-Oriven and Dernand-Driven Computer Architecture - by Treleaven - 102 citations
Budget constrained frontier measures of fiscal equality ... - by Grosskopf - 48 citations
Underinvestment, Debt Financing, and Long-Term Supplier ... - by Subramaniam - 1 citations

An Oil Industry Supply Chain Example Version 20050524 | | You can ...

... In zome-manth of some-year for estimated demand that-id some-fraction of the

order will be some-praduct from some-refinery that-quantity * that-fraction ...

wannn. reenginearingllc. comidemo_agents/Qil-IndustrySupplyChainl. agent - 7k - Cached - Similar pages

ror il Industry Supply Chain Managerment Using English Business Fules ...

File Format: PDF/Adobe Acrobat - Yiew ag HTML

for estimated demand that-id some-fraction of the order will be some-product from
some-refinery. that-quantity ™ that-fraction = some-amount ...

wanwy reengineeringllc. com/Oil_Industry Supply Chain_by Kowalski_and Walker. pdf - Similar pages
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Google indexes and searches
applications that are written in English

Search: for estimated demand that-id fraction of the order

¥ for estimated demand that-id fraction of the order - Google Search - Mozilla | =3
i Edit  Wiew Go  Bookmarks  Tools  wWindow  Help

é‘ . @; r \a |g$ httpsf fviae, gongle, comjsearch?hl=entig=For +estimated+demand+that-id+fr action+af +the+order+&btnE=5G000 Vl

pard Reload

Web lmages Groups  MNews Froogle  Local more »

Google |f|:|reatimated demand thatid fraction ofthe l:lr:| [ Search ] w

Web Results 1- 10 of about 679 for for estimated demand that-id fraction of the order . {0.33 seconds)

Didyou mean: for estimated demand that-is fraction of the order

scholarky articles for for estimated demand that-id fraction of the order

' Data-Oriven and Dernand-Driven Computer Architecture - by Treleaven - 102 citations
Budget constrained frontier measures of fiscal equality ... - by Grosskopf - 48 citations ) =
Underinvestment, Debt Financing, and Long-Term Supplier ... - by Subramaniam - 1 citations The executable Enghsh rules

and facts that define the application

An Oil Industry Supply Chain Example Version 20050524 | | You can ...
... In zome-manth of some-year for estimated demand that-id some-fraction of the
order will be some-praduct from some-refinery that-quantity * that-fraction ...

wannn. reenginearingllc. comidemo_agents/Qil-IndustrySupplyChainl. agent - 7k - Cached - Similar pages A paper that describes

ror Oil Industry Supply Chain Management Using English Business Rules ... the application
File Format: PDF/Adobe Acrobat - Yiew ag HTML

for estimated demand that-id some-fraction of the order will be some-product from

some-refinery. that-quantity ™ that-fraction = some-amount ...

wanwy reengineeringllc. com/Oil_Industry Supply Chain_by Kowalski_and WWalker. pdf - Similar pages
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Summary

Making smart connections

— apps connect people and data
A wiki for content in Executable open vocabulary English

— socially write apps in English using a browser

— run the apps, and get explanations, again using a browser

— (also, run the system in SOE mode from Java client programs)
An example semantically linking DOE and other data

— energy independence

Google indexes and searches apps that are written in English
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Links

1. There is an overview paper at www.executable-
english.com/A_Wiki_for Business Rules in_Open_Vocabulary Executable English.pdf

2. Semantics2 -- what a reasoner should do

Backchain iteration: towards a practical inference method that is simple enough to be proved
Terminating, sound and complete. Journal of automated reasoning, 11:1-22

3. The English inferencing example

Energylndependencel

(and many other examples provided) can be run, changed, and re-run as follows:
1. Point a firefox or chrome browser to www.executable-english.com
2. Click on Internet Business Logic
3. Click on the go button
4. Click on the help button to see how to navigate through the pages
5. Select Energylndependencel

4. You are cordially invited to write and run your own examples. Shared use of the system is free

5. To make the system part of an SOA architecture, you can download and extend the java
client stub http://www.executable-english.com/ibiclient1.Java
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