Table 9: List of clustering discovery techniques.

	Techniques
	REF#
	Algorithm
	Features/Specifications
	population
	Functional 
	Non-Functional

	Clustering-Discovery
	[FS43]
	k-medoids
	WordNet, Levenshtein distance, Ontology
	OWL-S
	+
	-

	
	[FS32]
	k-means
	NLP, Tags, TD-ATM, PW, Wikipedia
	short text
	+
	-

	
	[FS15]
	HAC
	NLP, WordNet, TFIDF, Ontology, CAS,
	WSDL
	+
	-

	
	[FS34]
	HAC
	NLP, Ontology, WordNet
	WSDL
	+
	-

	
	[FS36]
	HAC
	NLP, WordNet, Tags, Crawler-based
	WSDL
	+
	-

	
	[FS44]
	k-means
	NLP, WordNet, Concept Net
	WSDL/WADL
	+
	-

	
	[FS25]
	k-means
	Cosine, TFIDF, Service collection, SVD
	WSDL
	+
	-

	
	[FS45]
	Quality threshold
	NLP, NGD, Context-aware, Mobile environments
	WSDL
	+
	-

	
	[FS24]
	Quality threshold
	NLP, NGD
	WSDL
	+
	-

	
	[FS8]
	HAC
	NLP, Ontology, CTM, FCA, Apache lucene
	WSDL
	+
	-

	
	[FS18]
	HAC
	TFIDF, WordNet, Ontology
	OWL-S
	+
	-

	
	[FS27]
	HAC
	Ontology learning, TFIDF, WordNet, Ontology
	WSDL
	+
	-

	
	[FS37]
	HAC
	Ontology learning, TFIDF, WordNet, Ontology
	WSDL
	+
	-

	
	[FS19]
	k-means
	NLP, TFIDF, Co-clustering, Bipartite graph
	WSDL
	+
	-

	
	[FS38]
	Self-Join RDB Clustering
	Relational databased self-join operation, Ontology
	OWL-S
	+
	-

	
	[FS28]
	HAC
	Euclidean distance, Cosine, Search engine
	WSDL
	+
	-

	
	[FS39]
	k-means
	NLP, TFIDF, Apache lucene, CE-RSR
	WADL
	+
	-

	
	[FS29]
	k-medoids, HAC
	Ontology, PAM, Business process integration
	OWL-S
	+
	-

	
	[FS12]
	k-means
	NLP, Tags, DT-LDA, PW, Wikipedia
	short text
	+
	-

	
	[FS5]
	DBSCAN
	Ontology, TFIDF, Matching, Ranking
	OWL-S
	+
	-

	
	[FS47]
	k-means
	BN-LFF, Add information in LFF space
	WSDL
	+
	-

	
	[FS48]
	HAC
	NLP, TFIDF, Cosine, WordNet
	WSDL
	+
	-

	
	[FS13]
	Neural network
	WordNet, LSI, Cosine, TFIDF, Mahalanobis distance
	WSDL
	+
	-

	
	[FS23]
	PSO
	Ontology, DoM, Optimization problem
	SAWSDL
	+
	-

	
	[FS31]
	Self-organizing based clustering
	Ontology, Taxonomic clustering, SGPS
	OWL-S
	+
	-

	
	[FS41]
	Tree-Traversing Ant (TTA) clustering
	NLP, NGD, n° W, Search engine
	WSDL
	+
	-

	
	[FS42]
	k-means
	NLP, TFIDF, Cosine, Euclidean distance, PLSA
	WSDL
	+
	-

	
	[FS51] [FS52]
	k-means

HAC
	NLP, Mashup services, LDA topic model, Tags, Topic clustering
	Text
	+
	-

	
	[FS55]
	HAC
	NLP, Ontology-generation, Specific terms
	OWL-S
	+
	-

	
	[FS56]
	k-means++
	Word vectors, LDA, Topic clustering
	WSDL 
	+
	-


