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A (Web-) Service-Oriented Architecture 
is “an architectural model that aims to 
enhance the efficiency, agility, and 
productivity of an enterprise by positioning 
services as the primary means through 
which solution logic is represented” 
Erl (2008) 
	
  

Well-­‐designed	
  services	
  should	
  be	
  
discoverable,	
  autonomous	
  and	
  
widely	
  reusable,	
  and	
  should	
  be	
  
flexible	
  enough	
  to	
  compose	
  in	
  groups,	
  
while	
  remaining	
  loosely	
  coupled	
  to	
  
others.	
  Services	
  should	
  also	
  maintain	
  
minimal	
  state	
  information	
  and	
  use	
  
abstraction	
  to	
  hide	
  the	
  complexity	
  
of	
  their	
  inner	
  workings	
  and	
  data.	
  
	
  



	
  
	
  

	
  

• Develop	
  in-­‐house	
  experts/specializations	
  

• Frequently	
  Call	
  on	
  External	
  Creative	
  Agencies	
  

• Agencies	
  have	
  expertise	
  in	
  idea	
  generation,	
  

integration	
  of	
  ideas,	
  and	
  framing	
  of	
  ideas	
  

• Combine	
  in-­‐house	
  and	
  external	
  capabilities	
  

• External	
  agencies	
  learn	
  from	
  many	
  different	
  

clients	
  across	
  many	
  diverse	
  commissions	
  

Creativity In Large Organizations 



	
  
	
  
	
  

• Inbuilt	
  	
  task-­‐specific	
  functions	
  and	
  capabilities	
  

• May	
  Call	
  on	
  External	
  Creative	
  Web	
  Services	
  

• Such	
  Services	
  have	
  expertise	
  in	
  idea	
  generation,	
  

idea	
  composition,	
  and	
  the	
  framing	
  of	
  ideas	
  

• No	
  Need	
  to	
  implement	
  fluid	
  CC	
  State-­‐of-­‐the-­‐Art	
  

• External	
  services	
  can	
  learn	
  from	
  many	
  different	
  

client	
  apps	
  across	
  many	
  diverse	
  commissions	
  

Creativity In Software Applications 	
  	
  	
  	
  



	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
   	
  

Discovery of Creative Web Services 	
  	
  	
  	
  

	
  Metaphor	
  Gen.	
  
Services	
  

On	
  the	
  Semantic	
  Web	
  	
  

Conceptual	
  Blend	
  
Generation	
  

	
  Affect	
  
Filtering	
  

	
  Framing	
  in	
  
Poetry	
  	
  

	
  Framing	
  in	
  	
  
Kinetic	
  Typography	
  



	
  

Ideation Services:  

Divergent 
Generation of 

Ideas & Viewpoints 

 

	
  	
  	
  	
  



 
  



 

“My	
  sunglasses	
  are	
  a	
  
burqa	
  for	
  my	
  eyes”	
  

	
  
nKarl	
  Lagerfeld,	
  	
  

fashion	
  supervillain	
  



 
 
 
 



      

      	
  

 



 

  

	
  

The	
  Web	
  is	
  a	
  vast	
  
echo	
  chamber	
  of	
  
many	
  diverse	
  and	
  
competing	
  voices.	
  

	
  

	
  

What	
  if	
  we	
  view	
  
these	
  many	
  voices	
  
as	
  the	
  outputs	
  of	
  a	
  
single	
  divergent	
  
individual?	
  

	
  



  



Use	
  Web	
  query	
  pattern	
   	
  	
  “	
  as	
  *	
  a	
  |	
  an	
  as	
  *	
  ”	
   to	
  harvest	
  10,000s	
  of	
  similes	
  

 
Acquiring Stereotypical Ideas:   Harvest Simile patterns from Web  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
	
   	
  

brick	
  

	
  

peacock	
  
	
  

butcher	
  

	
  
surgeon	
  

	
  

lion	
  
	
  

sponge	
  

	
  

shark	
  

	
  

fox	
  
	
  

snowflake	
  
	
  tiger	
  

	
  

puppy	
  
	
  

rock	
  
	
  

eagle	
  
	
   robot	
  

	
  

soap	
  opera	
  
	
  

oak	
  
	
  

espresso	
  
	
  

statue	
  
	
  



Use	
  the	
  Google	
  	
  query	
   	
  	
  “as	
  *	
  and	
  *	
  as”	
   to	
  acquire	
  associations	
  

 
Learn how Stereotypical Properties Suggest / Imply Together 

 
Adjacency matrix of mutually-reinforcing properties acquired from WWW: 
 
 hot spicy humid fiery dry sultry … 

hot --- 35 39 6 34 11 … 

spicy 75 --- 0 15 1 1 … 

humid 18 0 --- 0 1  0 … 

fiery 6 0 0 --- 0 0 … 

dry 6 0 0 0 --- 0 … 

sultry 11 1 0 2 0 --- … 

… … … … … … … … 
 

 
  



 

 



	
    
Form	
  Initial	
  Triples	
  From	
  
	
  



Acquiring Fine-Grained Perspectives  via    Lateral Thinking 

 
 
 
 
 
 
 
 
    

 
 

 
	
   	
  

Adj	
   Noun(s) 	
  	
  	
  as	
  such	
  

Acquiring	
  informative	
  fine-­‐grained	
  categorizations	
  such	
  as:	
  	
  
cola	
  is	
  a	
  carbonated	
  drink	
  	
  	
  	
  	
  or	
  	
  	
  	
  	
  	
  	
  tofu	
  is	
  a	
  boring	
  food	
  

E.g.,	
  	
  	
  “expensive	
  foods	
  such	
  as	
  salmon	
  	
  [and	
  champagne]”	
  

Bootstrapping	
  on	
  web	
  is	
  a	
  controlled	
  form	
  of	
  Divergent	
  /	
  Lateral	
  
Thinking	
  

X	
  (s)	
  

*	
  
Anchor
s	
  

Y	
  (s)	
  	
  and	
  

*	
  

Adj	
   Noun(s) 	
  	
  	
  as	
  such	
  

E.g.,	
  	
  	
  “fizzy	
  treats	
  such	
  as	
  Cola	
  	
  [and	
  Lemonade]”	
  

X	
  (s)	
  

*	
  
Anchors	
  

Y	
  (s)	
  	
  and	
  

*	
  



	
  
	
  

Lateral Thinking on the Web:  Divergent Growth of Knowledge 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

	
   	
  

Starting from a 
trusted solid foundation 
of detailed viewpoints, 
use bootstrapping over 

web-content to acquire 
more and more …	
  

Seed	
  

1st	
  Cycle	
  

2nd	
  Cycle	
  

3rd	
  Cycle	
  



	
  

Removing Noise between Bootstrapping Cycles: use WordNet  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	
   	
  

Filtered Bootstrap: 
Remove	
  incongruous	
  
triples	
  after	
  each	
  cycle.	
  

	
  
Coarse	
  WordNet	
  Filter	
  
Remove	
  <X,	
  Y,	
  Z>	
  if	
  X	
  is	
  
not	
  a	
  descendant	
  of	
  Z,	
  
or	
  a	
  descendant	
  of	
  a	
  
direct	
  parent	
  of	
  Z	
  

	
  

	
  



	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  

creativity	
  



	
  	
  	
  	
  	
  
	
  

	
  
	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  
	
   	
  

	
  	
  	
  	
  creativity	
  &	
  leadership	
  



	
   	
  

	
  	
  	
  	
  	
  	
  divorce	
  	
  &	
  	
  	
  war	
  



	
   	
  

	
  	
  	
  	
  	
  	
  birth	
  &	
  death	
  



	
   	
  

1.    car - automobile	
   11.   bird - cock	
   21.   coast - hill	
  
2.    gem - jewel 	
   12.   bird - crane	
   22.   forest - graveyard	
  
3.    journey - voyage	
   13.   tool - implement	
   23.	
  	
  shore	
  -­‐	
  woodland	
  
4.    boy - lad	
   14.   brother - monk	
   24.  monk - slave	
  
5.    coast - shore	
   15.   crane - implement	
   25.  coast - forest	
  
6.   asylum - madhouse	
   16.   lad - brother	
   26.  lad - wizard	
  
7.    magician - wizard	
   17.   journey - car	
   27.  chord - smile	
  
8.    midday - noon	
   18.   monk - oracle	
   28.  glass - magician	
  
9.    furnace - stove	
   19.	
  	
   cemetery - woodland	
   29.  rooster - voyage	
  
10.  food - fruit	
   20.   food - rooster	
   30.  noon - string	
  

Miller	
  &	
  Charles	
  	
  (M&C)	
  	
  Lexical	
  similarity	
  	
  Gold-­‐Standard	
  of	
  30	
  word	
  pairs	
  

Thesaurus	
  Rex	
  achieves	
  0.93	
  correlation	
  with	
  M&C	
  human	
  ratings	
  



	
  
	
   	
  

Feelings & Emotions  

for Affective Ideation 
	
  	
  	
  	
  

	
  



	
   	
  



	
   	
  



	
   	
  



	
   	
  



	
   	
  

	
  	
   	
   	
  |N-­‐(X)|	
  

	
  	
  |N+(X)	
  ∪	
  N-­‐(X)|	
  
	
  

	
  neg(X)	
  	
  	
  	
  	
  =	
  
	
  

	
  	
   	
  	
  	
  	
  	
  |N+(X)|	
  

	
  	
  |N+(X)	
  ∪	
  N-­‐(X)|	
  
	
  

	
  pos(X)	
  	
  	
  	
  	
  =	
  
	
  

For 99.6% of 
positive seeds 

(1309 of 1314), 

pos(x) > neg(x) 

For 98.1% of 
negative seeds 
(1359 of 1385), 

neg(x) > pos(x) 

+/-­‐	
  Valence	
  of	
  Stereotypical	
  Properties	
  and	
  Behaviors	
  



	
  
	
  
	
  
	
  
	
   	
  

sniveling 

lovable 

adorable 

cute drooling 

bawling 
mewling 

screaming 
cranky 

innocent 

indulged 

warm 

sobbing 

weak 

angelic 

soft delicate 

peaceful 

whining 

wailing 
whimpering 

heartwarming 

typical(Baby)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (163	
  properties)	
  



	
  
	
  
	
  
	
  
	
   	
  

sniveling 

lovable 

adorable 

cute 

drooling 

bawling 
mewling 

screaming 

cranky 

innocent 

indulged 

warm 

sobbing 

weak 

angelic 

soft delicate 

peaceful 

whining 

wailing 
whimpering 

heartwarming 

typical(Baby)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (163	
  properties)	
  



	
  
	
  
	
  
	
  
	
   	
  

sniveling 

lovable adorable 

cute 

drooling bawling 

mewling 
screaming 

cranky 

innocent 

indulged 

warm 

sobbing 

weak 

angelic 

soft 

delicate 

peaceful 

whining 

wailing whimpering 

heartwarming 

+Baby	
  	
  	
  	
  	
  

-­‐Baby	
  	
  	
  	
  	
  



	
  
	
  
	
  

 
Average P/R/F1 scores for the affective retrieval of positive and 

negative properties from 6,230 stereotypes 
	
  
	
  

Macro Average  
(6230 stereotypes) 

Positive 
properties 

Negative 
properties 

Precision .962 .98 

Recall .975 .958 

F-Score .968 .968 
	
   	
  

Avg.	
  6.51	
  properties	
  per	
  stereotype	
  	
  	
  	
  	
  



Simple	
  Morphology	
  rules	
   	
  	
  	
  	
  “I	
  feel	
  disgusted	
  by”	
  	
  	
  “I	
  feel	
  appalled	
  by	
  …”	
  

	
  
	
  

Understanding the Relationship Between Feelings and Properties  
 

Patterns of co-description in similes show us how properties make us feel  
 

 disgusting terrifying revolting disturbing frightening appalling exciting 
bloody 8 4 3 3 2 2 2 

vile 34 0 1 5 0 0 0 
filthy 14 0 4 0 0 0 0 

bizarre 11 1 2 0 11 1 1 
horrible 11 3 0 1 2 0 0 
horrid 10 0 2 0 1 0 0 

… … … … … … … … 
  

 



	
   	
  

	
   	
  



	
  
	
   	
  

	
  	
  	
  	
  
	
  

Idea Combination Services: 

Affective Metaphor & Blending 

	
  You	
  complete	
  
me!	
  

	
  
	
  

I’m	
  not	
  looking	
  
for	
  anything	
  
permanent!	
  

	
  



	
  

Every n-gram corpus can be viewed as a Lexicalized Idea Space   

Web n-grams: suggests viability of many atypical combinations of ideas 
 

 

	
  
 Style!   
 

The Google N-Grams is vast database of 
recurring Web-text fragments  

 

 n-gram   
 

	
  	
  	
  	
  



	
   	
  

Apple	
  	
  	
  is	
  a	
  	
  	
  religion	
  	
  



	
  
	
  
	
   	
  



	
  
	
  
	
  
	
   	
  



	
  
	
  

	
   	
  



	
  

	
  
	
  
	
  
	
  



	
  
	
   	
  

Love	
  +	
  Grave	
  

Love	
  	
   Grave	
  	
  

Attested	
  n-­‐grams	
  	
  



	
  
	
   	
  

Sigh	
  

Thunderstorm	
  



	
   	
  

Packaging, Framing 

and Delivery 
	
  	
  	
  	
  

	
  



	
  
	
  
	
  
	
  

 
 

No Fire Is More Overwhelmingly Hot 
 

My love is a tender fire 

No fireplace glows more warmly, or blazes more brightly 

Depress me with the transcendent spirit of your fire 

Let your luminous brightness dazzle me 

Was ever a spark emitted by a more alarmingly dangerous fire? 

You burn for me as brightly as any gleaming torch 

Does any fire rise more dangerously than this love? 

See how you glow for me with your overwhelming brightness 

O Love, you warm me with your surging attack  	
   	
  

Feeling	
  Norm,	
  Q	
  

Superlative	
   Metaphor	
  

Simile	
  Manner	
  

	
  	
  	
  	
  
	
   The	
  “Stereotrope”	
  Approach	
  to	
  Poetry	
  



	
  

	
  
	
  

Insight	
  Generation	
  Services	
  find	
  noteworthy	
  “surprises”	
  	
  

in	
  knowledge,	
  and	
  feed	
  these	
  to	
  poetry	
  generation	
  services.	
  

E.g.,	
  incongruities	
  and	
  oppositions	
  in	
  everyday	
  knowledge	
  

Disciplined	
  armies	
  defend	
  undisciplined	
  civilians	
  

Fragrant	
  gardens	
  often	
  contain	
  smelly	
  weeds	
  

Straight	
  arrows	
  are	
  fired	
  from	
  curved	
  bows	
  

Dragons	
  live	
  in	
  chilling	
  dungeons	
  but	
  breathe	
  warming	
  fire	
  

Immoral	
  wars	
  are	
  conducted	
  by	
  moral	
  ministers	
   	
  

What	
  Next?	
  	
  	
  	
  Poetic	
  insights	
  	
  and	
  	
  	
  “Familiar	
  Surprises”	
  	
  	
  	
  	
  
	
  



	
  

No	
  Religion	
  Is	
  More	
  Religiously	
  Spiritual	
  
	
  

My	
  science	
  is	
  a	
  systematic	
  religion	
  
Formalized	
  doctrines	
  do	
  sciences	
  create,	
  and	
  by	
  blessed	
  scientific	
  leaders	
  are	
  

these	
  doctrines	
  promoted	
  
No	
  monk	
  is	
  more	
  dogmatically	
  religious,	
  or	
  nags	
  so	
  much	
  
Challenge	
  me	
  with	
  the	
  defined	
  mission	
  of	
  your	
  religion	
  

Let	
  your	
  standardized	
  qualification	
  attract	
  me	
  
Was	
  ever	
  a	
  philosophy	
  followed	
  by	
  a	
  more	
  absolutely	
  inclusive	
  religion?	
  

How	
  you	
  liberate	
  me	
  so	
  absolutely,	
  	
  
like	
  any	
  revelatory	
  religion	
  

Is	
  any	
  religion	
  more	
  spiritual	
  than	
  this	
  science?	
  
You	
  spiritually	
  liberate	
  me	
  with	
  your	
  blessed	
  revelations	
  

Just	
  as	
  the	
  most	
  spiritual	
  disciples	
  serve	
  the	
  most	
  religious	
  saints,	
  the	
  most	
  
spiritual	
  religions	
  are	
  defended	
  by	
  the	
  most	
  religious	
  believers	
  
Can	
  charismatic	
  gurus	
  ever	
  promote	
  religions	
  of	
  boring	
  rituals?	
  

O	
  Science,	
  you	
  help	
  me	
  with	
  your	
  defensible	
  philosophies	
  
	
   	
  



	
  

No	
  Grave	
  Is	
  More	
  Beautifully	
  Quiet	
  
	
   	
  

My	
  love	
  is	
  a	
  sweet	
  grave	
  
In	
  desecrated	
  cemeteries	
  is	
  love	
  found	
  

The	
  most	
  silent	
  lamb	
  is	
  not	
  more	
  quietly	
  tender	
  
Heal	
  me	
  with	
  this	
  sacred	
  sweetness	
  

Let	
  your	
  consecrated	
  devotion	
  inspire	
  me	
  
Did	
  ever	
  a	
  ghost	
  haunt	
  a	
  more	
  silently	
  still	
  grave?	
  
How	
  you	
  molder	
  me,	
  like	
  a	
  quietly	
  rotting	
  grave	
  
Does	
  any	
  grave	
  rot	
  more	
  quietly	
  than	
  this	
  love?	
  

You	
  rot	
  me	
  with	
  your	
  quiet	
  silence	
  
Just	
  as	
  the	
  darkest	
  bats	
  live	
  in	
  the	
  gloomiest	
  caverns,	
  the	
  darkest	
  graves	
  

contain	
  the	
  gloomiest	
  tombs	
  
Why	
  would	
  a	
  grave	
  of	
  winning	
  veterans	
  be	
  haunted	
  by	
  vanquished	
  kings?	
  

However,	
  how	
  does	
  a	
  gnarled	
  veteran	
  become	
  a	
  handsome	
  king?	
  
O	
  Love,	
  you	
  depress	
  me	
  with	
  this	
  transcendent	
  sanctity	
  	
   	
  



	
  
No	
  Giant	
  Is	
  More	
  Incredibly	
  Massive	
  

	
  

Impress	
  me	
  with	
  this	
  magnificent	
  leadership	
  
The	
  most	
  undisputed	
  rule	
  scarcely	
  reigns	
  so	
  much	
  

Excite	
  me	
  with	
  this	
  visible	
  strength	
  
Let	
  your	
  powerful	
  impacts	
  haunt	
  me	
  

Does	
  any	
  giant	
  bulge	
  more	
  incredibly	
  than	
  this	
  Microsoft?	
  
You	
  devour	
  me	
  as	
  hungrily	
  as	
  any	
  huge	
  whale	
  

Does	
  any	
  giant	
  expand	
  more	
  hugely	
  than	
  this	
  Microsoft?	
  
You	
  frighten	
  me	
  with	
  your	
  incredible	
  hulks	
  

Immense	
  heights	
  do	
  tiny	
  giants	
  so	
  rarely	
  reach	
  
What	
  if	
  fewer	
  tsars	
  were	
  deposed?	
  

Would	
  more	
  palaces	
  be	
  occupied	
  by	
  dominating	
  tsars,	
  
and	
  would	
  more	
  dominating	
  authoritarians	
  live	
  in	
  these	
  palaces?	
  

Yet	
  would	
  anyone	
  prefer	
  to	
  live	
  in	
  palaces	
  that	
  are	
  occupied	
  by	
  toppled	
  giants	
  
rather	
  than	
  by	
  crowned	
  tsars?	
  

O	
  Microsoft,	
  you	
  menace	
  me	
  with	
  this	
  enormous	
  battle	
   	
  



	
  

QUESTIONS?	
  


