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Google Scholar

Citation Services

Python APIs

Can we grow useful functionality for readers?

Test data

GP
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Background
Inspired by GI (Genetic Improvement), a recent research 
trend in SBSE 

GI uses existing code as “genetic material” that helps 
to automatically improve existing software systems. 
 

source code (text file)

bytecode (executable file)

abstract syntax trees
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GI

Broken functionality repair  

Performance improvement 

Non-functional property improvement 

Software migration 

Software transplantion

Genetic Improvements
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Bobby R. Bruce, Justyna Petke and Mark Harman 
Reducing Energy Consumption Using Genetic Improvement 
(GECCO’15)

“GI can reduce energy consumption by up to 25%”

GI Genetic Improvements

MiniSat GP MiniSat
Improved 

CIT

Ensemble

AProVE
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Fan Wu, Westley Weimer, Mark Harman Yue Jia and Jens Krinke 
Deep Parameter Optimisation (GECCO’15)

“GI can reduce memory consumption by up to 21%”

GI Genetic Improvements

dlmalloc
NSGAII dlmalloc

Improved 

gawk

flex

sed

espresso

Mutation
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Earl Barr,Mark Harman,Yue Jia,Alexandru Marginean, Justyna Petke 
Automated Software Transplantation (ISSTA’15)

It took the automated system 26 hours to complete the 
transplant, while VLC's manual addition of the code 
happened over a period of 20 days - wired.co.uk

GI Genetic Improvements

VLC GP
improved VLC

SA
x264

H.264 
codec
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What if we want to transplant a new functionality, 
which we could not find it in any existing donors?

GI Genetic Improvements

System GP
improved system

?
?

GP
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System improved system

?

Grow Graft 

Grow code for new functionality, rather than to improve 
existing non-functional properties of the system.

GPGP

Func

GGGI Grow and Graft for Genetic Improvements
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System

Grow Graft 

Grow code for new functionality, rather than to improve 
existing non-functional properties of the system.

GP

GGGI Grow and Graft for Genetic Improvements

improved 
system

improved 
system

improved 
system

GP
GP

GP
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System

Grow Serve 

Grow code for new functionality and deploy on 
service-based architecture

GP

GSGI Grow and Serve for Genetic Improvements

improved 
system

improved 
system

improved 
system

Func
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Why citation services?
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Why citation services?

• Citation is missing
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Why citation services?
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Grow and Serve

Google Scholar

Citation Services

Python APIs Test data

GP
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Strongly Typed GPGP

gp_function(title): 
… 
… 
… 
… 
… 
… 
… 
… 
return citations
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GP

gp_function(title): 
… 
… 
… 
… 
… 
… 
… 
… 
return citation_nubmer

APIs:

HTTP Request

XML Parsing

String Manipulation

List Manipulation

Strongly Typed GP
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Grow and Serve: Growing Django Citation Services Using SBSE SSBSE2015 ChallengeGP yue.jia@ucl.ac.uk

GP

gp_function(title): 
… 
… 
… 
… 
… 
… 
… 
… 
return citation_nubmer

Google Scholar

“http://localhost/
google_scholar/scholar?q=”

“Cited by”, “Cite”

Strongly Typed GP

mailto:yue.jia@ucl.ac.uk
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GP

Fitness function

Essential Necessary

Inclusion Ordering

Strongly Typed GP
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GP

Fitness function Essential

Strongly Typed GP
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GP

Fitness function

to concatenate string

Inclusion

to send html requestAPIs:

to search string

to filter list

to parse xml

Strongly Typed GP
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GP

Fitness function

concatenate string send html request

to search xml

to filter list

to parse xml

Ordering

to search xml

Strongly Typed GP
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GP

Fitness function Necessary

Generate correct link

Correct call to google scholar

Result contains citation data

Strongly Typed GP
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RQ: Human-machine tradeoff

We experimented with 8 different fitness functions, 
composed of subsets of 17 equally-weighted 
fitness components.

We categorised our fitness functions into four 
distinct categories: (E)ssential, (N)ecessary, 
(I)nclusion and (O)rdering

Fitness function
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Results
(E)ssential, (N)ecessary, (I)nclusion and (O)rdering
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Results
(E)ssential, (N)ecessary, (I)nclusion and (O)rdering
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Results
(E)ssential, (N)ecessary, (I)nclusion and (O)rdering
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Results
(E)ssential, (N)ecessary, (I)nclusion and (O)rdering
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Results
def gp_function(title): 
 try:    
  var_return = '' # String    
  var_0 = '' # String    
  var_1 = None # etree    
  var_2 = list() # List    
  var_3 = False # Bool    
  var_4 = None # Response    
  var_5 = 0 # Int    
  title = concat (‘http://localhost/google_scholar/scholar?q=', title )    
  var_4 = requests_get (title )    
  var_return = response_get_text (var_4 )    
  var_1 = get_tree_from_html_string (var_return )    
  var_2 = tree_get_xpath ('//a/text()', var_1 )    
  var_5 = len_string (var_0 )    
  var_2 = filter_list (var_2, 'Cited by' )    
  var_2 = filter_list (var_2, var_0 )    
  title = get_string_value_from_list (var_2, 1 )    
  var_3 = string_starts_with ('Cite', var_0 )    
  var_return = get_string_value_from_list (var_2, 1 )    
  var_return = get_string_value_from_list (var_2, var_5 )    
  return var_return    
 except:    
  return 'error'   
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Deployment

GP

<img src=“http://yuejia.cloudapp.net/gpcitation/img/ ** title ** /“>
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Deployment

http://yuejia.cloudapp.net/gpcitation/img/**title**/

http://yuejia.cloudapp.net/gpcitation/**title**/

GP
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Deployment
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Deployment
In the first 24 hours, 369 requests 

from 29 countries. 

GP
Papers with similar titles

Titles containing special character: & \ 
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Deployment

Everyday on average receives more than 60 requests

GP

Googlebot-Image/1.0  
Baiduspider/2.0 
bingbot/2.0
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Conclusion
We introduce a ‘grow and serve’ approach to Genetic 
Improvement (GI) 

We report on the trade offs between varying degrees 
of human guidance to the GSGI process

http://yuejia.cloudapp.net/gpcitation/img/**title**/

http://yuejia.cloudapp.net/gpcitation/**title**/

GP

mailto:yue.jia@ucl.ac.uk
http://yuejia.cloudapp.net/gpcitation/img/**title**
http://yuejia.cloudapp.net/gpcitation/**title**/

