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XML Grammar Matching and Comparison:          
Technical Report 

Joe Tekli, Richard Chbeir and Kokou Yetongnon 
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21078 Dijon Cedex France 
jtekli@gmail.com, {richard.chbeir, kokou.yetongnon}@u-bourgogne.fr  

Abstract. XML grammar matching has found considerable interest recently, 
due to the growing number of heterogeneous XML documents on the web, and 
the increasing need to integrate, and consequently search and retrieve XML 
documents originated from different data sources. In this study, we provide an 
approach for automatic XML matching and comparison aiming to minimize 
the amount of user effort required to perform the match task. We propose an 
extensible framework based on the concept of tree edit distance, integrating 
different matching criterions so as to capture  
XML grammar element semantic and syntactic similarities, cardinality and 
alternativeness constraints, as well as data-type correspondences and relative 
ordering. Our method is not bound to any specific XML grammar language 
(e.g., DTD or XSD), and covers all basic operators and constraints. In addition, 
our framework is flexible, enabling the user to choose mapping cardinality 
(i.e., 1:1, 1:n, n:1, n:n), in comparison with exiting static methods (usually 
constrained to 1:1). User constraints and feedback are equally considered in 
order to adjust matching results to the user’s perception of correct matches. A 
prototype has been developed to evaluate and test our approach. Experiments 
on real and synthetic XML grammars demonstrate the efficiency of our 
matching strategy in identifying mappings, in comparison with alternative 
methods, while timing results underline the impact of semantic similarity 
evaluation on overall system performance. 

 
Hereunder, we develop the various matchers exploited in our study and present 

detailed experimental matching results (summarized in the main paper). 
 

 
I. XML Grammar Elements Matchers 

In our system, we make use of dedicated matchers to evaluate the similarities 
between XML grammar node labels, constraints, data-types, and ordering scores, 
their results being integrated in the tree edit distance framework to produce element 
mappings. 

In fact, we designed our XML gramamr comparison approach in such a way to 
combine features of both hybrid and composite schema matching methods. It is 
hybrid in that various match criteria are incorporated within a global algorithm (tree 
edit distance). Nonetheless, these criterions are not fixed nor utilized in a particular 
manner. They are evaluated via independent matchers, their results being integrated 
in the matching framework. Thus, similarly to composite approaches, the use of 
independent matchers provides flexibility in performing the match operation since it 
is possible to select or disregard different matchers (i.e., different match criterions) 
following the task at hand.  

Table 1 presents the matchers we have included in our XML grammar 
matching approach so far, along with the different kinds of auxiliary information they 
exploit. 
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Tab. 1. XML grammar element matchers. 
 

Matcher Type Target Auxiliary 
Information 

 
Label 

  
Composite Element labels 

Knowledge base and 
related corpus based 

statistics 
Syntactic Composite Element labels --- 

 String- ED Simple Element labels --- 
 N-Gram Simple Element labels --- 
     

Semantic Simple Element labels Knowledge base and 
related corpus statistics 

 Lin Simple Element labels Knowledge base and 
related corpus statistics 

 WuPalmer Simple Element labels Knowledge base 
      

Cardinality Constraint Simple Element cardinality 
constraints 

Cardinality constraint 
compatibility table 

Data-Type Simple Element data-Types Data-type 
compatibility table 

OrdScore Simple Element ordering 
score --- 

Alternativeness Constraint 
- EDAC

uuuuuur
 Hybrid 

Element 
alternativeness 

constraint vectors 

Cardinality constraint 
compatibility table 

 
Note that matcher results can be combined in several different ways, using for 

instance the maximum, minimum, average or weighted sum functions [Do H.H. and 
Rahm E., 2002]. In our approach, we make use of the weighted sum function since it 
enables the user to choose the weight of each simple matcher in accordance with her 
notion of label similarity (similarly to computing the similarity between two XML 
grammar nodes). Thus, for a given composite matcher CM and its component ones 
Mi=1..n, similarity is evaluated as follow. 

SimCM = 
i=1...n ii Mw  Sim×∑  ∈[0, 1] (1) 

where 
i=1...n i = 1w  ∑ , (wi=1…n) ≥ 0 and (SimM i=1…n) ∈[0, 1] 

 

A. Label matcher 

It is a composite matcher encompassing, in turn two composite ones: the 
Syntactic and Semantic matchers for comparing XML grammar element labels. 
While the former combines simple matchers that capture the syntactic resemblances 
between XML grammar node labels (e.g., String-ED and N-Gram), the latter makes 
use of methods for evaluating their semantic meaning (e.g., Semantic-Lin and 
Semantic-WuPalmer). Note that each of the Label, Syntactic and Semantic composite 
matchers is extensible to additional matching techniques and processes (for instance, 
a Phonetic matcher could be integrated in the composite Label matcher identifying 
the phonetic similarity between node labels based on their soundex codes1). 

Thus, the Label matcher computes label similarity as follow. 

SimLabel(l1, l2) = wSyntactic SimSyntactic (l1, l2) + wSemantic SimSemantic(l1, l2) (2) 

where wSyntactic + wSemantic = 1 and (wSyntactic, wSemantic) ≥ 0. 
Note that (SimSyntactic , SimSemanticc) ∈[0, 1]. 

 

                                                           
1  The Soundex indexing system has been utilized in the USA census for comparing and classifying 

surnames based on the way they sound:  http://www.archives.gov/genealogy/census/soundex.html. 



A.1. Syntactic matcher 

It combines the results of two simple matchers, String-ED and N-Gram in 
assessing the syntactic similarity between element labels. It is extensible to other 
approximate string matching techniques [Hall P. and Dowling G., 1980]. Similarly to 
the Label matcher, it computes label syntactic similarity as follows: 

SimSyntactic(l1, l2) = wString-ED SimString-ED (l1, l2) + wN-Gram  SimN-Gram(l1, l2) (3) 

where wString-ED + wM-Gram = 1 and (wString-ED, wN-Gram) ≥ 0. 
Note that (SimString-ED , SimN-Gram) ∈[0, 1]. 

 
A.1.1. String-ED matcher 

It is based on the famous Wagner-Fisher algorithm [Wagner J. and Fisher M., 
1974] for computing the edit distance between strings (cf. Figure 1), which 
optimality was accredited in a broad variety of applications [Wong C. and Chandra 
A., 1976] [Aho A., 1976]. Basically, this matcher identifies the number of edit 
operations (simple insertions, deletions and updates) necessary to transform one 
string (S) into another (S’) taking into account the values and relative order of string 
characters. By assigning costs to each of the operations utilized (unit costs are usually 
employed), the algorithm identifies the string edit distance DistString-ED(S, S’) as the 
cost of the minimum edit script transforming S to S’ (similarly to trees). 
Consequently, as with general edit distance similarity measures: 

String-ED
String-ED

Sim ( ) =   
Dist ( )

1S, S' [0, 1]
1 + S, S'

∈       (4) 

 
 

Input: Strings A and B  
Output: Edit distance between A and B 
 
Begin                                                                                                         1 

                                                                                                                                                          
Dist [][] = new [0...|A|][0…|B|]                                                                          
Dist[0][0] = 0 

                                                                                                     5 
For (i = 1 ; i ≤ |A| ; i++) { Dist[i][0] = Dist[i-1][0] + CostDel(ai) }                          
For (j = 1 ; j ≤ |B| ; j++) { Dist[0][j] = Dist[0][j-1] + CostIns(bi) } 

 
For (i = 1 ; i ≤ |A| ; i++)  

{                                                                                                          10  
For (j = 1 ; j ≤ |B| ; j++)  

{ 
Dist[i][j] = min{ 

Dist[i-1][j-1] + CostUpd(ai, bj), 
Dist[i-1][j] + CostDel(ai),                                         15 
Dist[i][j-1] + CostIns(bj)          

                                  } 
} 

} 
                                                                                              20  

Return Dist[|A|][|B|]           // Distance between string A and B 
 

End                                                                                                          23 
 

Fig. 1. String edit distance algorithm [Wagner and Fisher 1974]. 
 
For instance, SimString-ED(‘Publication’, ‘Paper’)=0.1 having DistString-

ED(‘Publication’, ‘Paper’) = 9 (i.e., the sum of the costs of 6 deletions – {‘u’, ‘b’, ‘l’, 
‘i’, ‘c’, ‘t’} – and 3 update operations – transforming {‘i’, ‘o’, ‘n’} to {‘p’, ‘e’, ‘r’}).  
Likewise, SimString-ED(‘Publication’, ‘Pulsation’) = 0.25 having DistString-ED 
(‘Publication’, ‘Pulsation’) = 3 (two deletions – {‘b’, ‘i’} – and one update –  
transforming ‘c’ to ‘s’).  
 
 



A.1.2. N-Gram matcher 
 Similarly to String-ED, the N-Gram matcher undertakes the syntactic 

comparison of element labels. The basic idea is to convert each element label to a set 
of tokens, i.e., n-grams. These are continuous substrings of n characters, which lead 
to different variants of this matcher, e.g., Unigram (n=1), Digram (n=2), Trigram 
(n=3), … Consequently, any set-overlap similarity method, e.g., Jaccard, Dice, 
Inclusion Measure, …, [Rijsbergen van C. J., 1979] could be utilized to compare the 
obtained sets, representing each of the labels at hand.  
Consider for instance strings ‘Publication’ and ‘Paper’ of the previous example. By 
comparing the corresponding Digram sets via the Jaccard coefficient, we attain the 
following results: 
S1= {‘pu’, ‘ub’, ‘bl’, ‘li’, ‘ic’, ‘ca’, ‘at’, ‘ti’, ‘io’, ‘on’}, S2 = {‘pa’, ‘ap’, ‘pe’, ‘er’} 

1 2

1 2
Jaccard 1 2

 
S S 0Sim (S , S )= = = 0
S S 10+4
∩
∪

. 

When comparing ‘Publication’ and ‘Pulsation’, we obtain the following results: 
 S1= {‘pu’, ‘ub’, ‘bl’, ‘li’, ‘ic’, ‘ca’, ‘at’, ‘ti’, ‘io’, ‘on’}, S2 = {‘pu’, ‘ul’, ‘ls’, ‘sa’, 
‘at’, ‘ti’, ‘io’, ‘on’}, thus 1 2

1 2
Jaccard 1 2

 
S S 5Sim (S , S )= = = 0.3845
S S 10 +8 - 5
∩
∪

. 

Thus, our N-gram matcher undertakes the string-to-set conversion as well as the 
comparison of element labels. The N-gram variant as well as the set-overlap measure 
to be utilized are parameterized by the user. 
 
A.2. Semantic matchers 

In contrast with the Syntactic matcher which enables the syntactic comparison of 
DTD node labels, our semantic matcher evaluates the similarity between labels by 
looking up their terminological relationships in a given knowledge base (i.e., 
thesaurus, taxonomy and/or ontology). As shown in the examples above, words that 
are syntactically similar might bear completely different meanings (e.g., 
‘Publication’ is syntactically similar to ‘Pulsation’, despite the fact that they are very 
different in meaning, in comparison to ‘Paper’). Thus, integrating semantic similarity 
would help capture the resemblances in meaning between DTD element/attribute 
names, and consequently enable the identification of more accurate matches. 

In short, our Semantic matcher combines the results of two matchers, 
WuPalmer and Lin which we will develop in the following paragraphs. Semantic 
similarly values are combined using the weighted sum function as follows: 

SimSemantic(l1, l2) = (wWuPalmer SimWuPalmer (l1, l2) + wLin  SimLin(l1, l2)) (5) 

where wWuPalmer+ wLin=1 and (wWuPalmer, wLin) ≥ 0, having (SimWuPalmer, SimLin) ∈[0, 1] 
 

Our investigation of the semantic similarity literature led us to consider two 
efficient measures in defining our semantic matcher. The first is an edge-based 
method by Wu and Palmer [Wu and Palmer 1993], and the second a node-based one 
by Lin [Lin 1997]. Recall that the composite semantic matcher is extensible to other 
measures. Note that our DTD matching approach is not sensitive, in its conception, to 
the semantic similarity measures used. Yet, choosing performing measures would 
naturally yield better similarity judgments, and thus better mapping candidates. 
 
A.2.1. WuPalmer matcher 

Despite being an edge-based method, the measure by Wu and Palmer [Wu and 
Palmer 1993] integrates a major feature of node-based semantic similarity methods: 
it evaluates semantic similarity between two concepts by identifying their lowest 
common ancestor. The similarity measure employed takes into account the distance 
between each of the nodes compared and their common ancestor, as well as the 
distance separating the common ancestor and the root of the taxonomy.  



WuPalmer WuPalmer
2 Sim ( , ) = Sim ( , ) = 

+ 2
3

1 2 1 2
1 2 3

Nl l c c
N  + N N

  (6) 

where: 
− N1 is the length of the shortest path between c1 and c = LCA(c1, c2) 
− N2 is the length of the shortest path between c2 and c 
− N3 underlines the length of the shortest path separating c from the root of the 

taxonomy 
 

In other words, similarity following [Wu and Palmer 1993] increases with 
concept commonality (hierarchical position of c) and decreases with concept 
differences (distances between c1/c2 and c).  

Following Lin’s experimental tests [Lin 1998], Wu and Palmer’s measure 
interestingly yielded results better that those by Resnik’s node based approach 
[Resnik 1995] w.r.t. to human judgment of semantic similarity, which is why we 
chose to include it in our set of semantic matchers. 

A few computation examples are given below. The WordNet fragment in 
Figure 2 is exploited as the reference knowledge base. Similarity values, following 
WuPalmer between words ‘Publication’, ‘Paper’, ‘Journal’ and ‘Record’, are 
computed as follows: 

WuPalmer 0.6667
4

Sim (' , ' )   =  
1+1+4

Publication' Paper' =  

WuPalmer

2
Sim (' , ' )   =  0.4

2+1+2
Publication' Journal' =  

WuPalmer

0
Sim (' , ' )   =  0

3+3+0
Publication' Record' =  (the lowest common ancestor of the 

concepts being compared is the taxonomy root node itself). 
 
A.2.2. Lin matcher 

Following [Lin 1997], the semantic similarity between two words (expressions) 
can be computed as follows: 

Lin Lin
2 logSim ( ) Sim ( )    

log log
0

1 2 1 2
1 2

 p(c )w , w    =  c , c  = [0, 1]
 p(c ) +  p(c )

∈  (7) 

where: 
− c1 and c2 are concepts, in a knowledge base of hierarchical structure 

(taxonomy), subsuming words (expressions) w1 and w2 respectively 
− c0 is the most specific common ancestor of concepts c1 and c2  
− p(c) denotes the occurrence probability of words corresponding to concept c. 

It can be computed as the relative frequency:  p(c) = freq(c) / N 
• freq(c) = ∑ count(w):   sum of the number of occurrences, of words   

                                        subsumed by c, in a given corpus, 
• N: total number of words encountered in the corpus  

 
While comparing two concepts c1 and c2, Lin’s measure takes into account each 

concept’s information content (-log p(c1) + -log p(c2)), as well as the information 
content of their most specific common ancestor (-log p(c0)), in a way to increase with 
commonality (information content of c0) and decrease with difference (information 
content of c1 and c2) [Lin 1997].  

Lin’s measure was proven efficient in evaluating semantic similarity, in 
comparison with its predecessors, i.e. [Resnik P., 1995] [Wu Z. and Palmer M., 
1994]. Its performance and theoretical basis have been recognized and generalized by 
[Maguitman A. G. et al., 2005] to deal with hierarchical and non-hierarchical 
knowledge bases. 

w Є words(c) 



Computation examples are shown below. Here, in addition to the WordNet-based 
taxonomy itself, Lin’s measure exploits pre-computed word occurrences necessary 
for computing concept information contents (cf. Figure 2).  

Lin

18
2 log p( )

209Sim (' , ' ) =    =  0.7653
9 8

log p( ) + log p( )
209 209

Publication' Paper'    

Lin

72
2 log p( )

209Sim (' , ' )   =  =   0.3881
9 20

log p( ) + log p( )
209 209

Publication' Journal'

Lin

209
2 log p( )

209Sim (' , ' )   =  =   0
9 4

log p( ) + log p( )
209 209

Publication' Record'  (recall that the 

information content of the taxonomy root is 0). 
 

 
 

Fig. 2. Extract of the WordNet taxonomy. The numbers next to concepts represent pre-
computed concept frequencies (weights) based on a sample text corpus and are not part of the 

taxonomy itself (to be exploited subsequently). 
 

Note that the knowledge base to be exploited via the Semantic matcher, as 
well as corresponding concept frequencies, are part of the auxiliary information to be 
specified prior to executing the matching operation. 
 
B. Data-type matchers 

This matcher is tabular (in contrast with its computational predecessors) and 
makes use of a dedicated compatibility table to assess the similarity between schema 
elements. Note that a tabular matcher derives its similarity/distance values by 
retrieval only (i.e., no computations are involved). The similarity/distance between 
every two values of the domain is stored in a table (here the DCDT table), and the 
matcher simply searches the table to retrieve the values 

Note that Table 3 comprises of sample values which could be utilized as 
default input. Nonetheless, different data-type compatibility tables can be provided 
by the user. In other words, the user could adapt data-type similarities according to 
the context at hand, but should do so consistently through the whole DTCT table. In 
Table 7 for example, SimData-Type(‘#PCDATA’, ‘CDATA’) = 0.8 underlines that both 
data-types allow string data values. Nonetheless, similarity is not maximal (=1) since 
#PCDATA corresponds to grammar (DTD) elements whereas CDATA describes 
attribute content. This is also reflected by SimData-Type(‘ID, ‘#PCDATA’) > SimData-

Type(‘ID’, ‘CDATA’) which underlines that data-types ID and CDATA both 
correspond to attributes whereas #PCDATA is a XML grammar (DTD) element type. 

 

Cyclopedia 

Reference book 

Journal Book 

Publication Paper 

Register 

Index……

…

9 8

20 18 10 

59

209 

72

File 2 Record 4 

Total number of word 
occurrences in the considered 

corpus: N = 209 

Manuscript 0



Tab. 3. Data-Type Compatibility Table - DTCT (sample similarity values). 
 

 ‘#PCDATA’ String Decimal ‘ANY’ Composite ‘CDATA’ ‘ID’ ‘IDREF’ … 
‘#PCDATA’ 1 0.95 0.6 0.6 0.5 0.8 0.4 0.3 - 

String 0.95 1 0.7 0.6 0.5 0.7 0.4 0.3 - 
Decimal 0.7 0.7 1 0.6 0.5 0.5 0.4 0.3 - 
‘ANY’ 0.6 0.6 0.6 1 0.7 0.4 0.4 0.3 - 

Composite 0.5 0.5 0.5 0.7 1 0.4 0.4 0.3 - 
‘CDATA’ 0.8 0.8 0.5 0.4 0.4 1 0.7 0.5 - 

‘ID’ 0.4 0.4 0.4 0.4 0.4 0.7 1 0.8 - 
‘IDREF’ 0.4 0.3 0.3 0.4 0.4 0.5 0.8 1 - 

… - - - - - - - - - 
 

Similarly to knowledge bases w.r.t. the Semantic matcher, the data-type 
compatibility table (DTCT) is considered as auxiliary information following our 
gramamr matching approach, and thus is to be provided by the user prior to executing 
the match task. Corresponding values reflect the user’s perception of data-type 
similarities, such as (SimCConstraint, SimData-type) ∈[0, 1]. 
 
C. Data-type matchers 

It is a hybrid matcher, including tabular, rule-based as well as computational 
matching features, to assess the similarity between XML grammar element 
cardinality constraints. It exploits CCT (cf. Table 4) in identifying constraint 
compatibility scores. Yet, in contrast with DTCT (Table 3), not all values in CCT are 
pre-computed. That is due to the presence of the minoccurs and maxoccurs operators 
of the XSD language. Thus, a rule-based feature component is introduced to 
evaluation the compatibility of minoccurs and maxoccurs w.r.t. remaining cardinality 
operators: 

− Rule 1: SimCConstraint(‘?’, minOccurs=0) = 1 
− Rule 2: SimCConstraint(‘+’, maxOccurs=‘unbounded’) = 1 
− Rule 3: SimCConstraint(‘*’, minOccurs=0 ∧  maxoccurs=‘unbounded’) = 1  
− … 

 
In addition, a computational feature component is exploited to evaluation the 
compatibility between the infinite number of minoccurs and maxoccurs 
configurations themselves. It comes down to evaluating the similarity between their 
corresponding values. For instance, using formula 8 for comparing numerical values, 

CConstraint 1
|1 5 |Sim ( , ) = 0.3333

|1| | 5 |
minoccurs = 1 minoccurs = 5 −

−
=

+
   

 

( ) 1 2
1 2

1 2

1
| |Given ,  ,     Sim ,   

| | | |1 2
n nn n n n

n n
−

−
∈ =

+
�                   (8) 

 
Likewise for maxoccurs.  

 
Tab.4. Constraint Compatibility Table – CCT (sample similarity values). 

 

 ? * + Implied Required null minOccurs maxOcuurs 
? 1 0.5 0.5 1 0.8 0.8 

Rule-based compatibility 
values 

* 0.5 1 0.8 0.5 0.5 0.5 
+ 0.5 0.8 1 0.5 0.5 0.5 

Implied 1 0.5 0.5 1 0.8 0.8 
Required 0.8 0.5 0.5 0.8 1 1 

null 0.8 0.5 0.5 0.8 1 1 
minOccurs Rule-based compatibility values Computational values maxOccurs 

 
 
 



Table 3 comprises of sample values which could be utilized as default input. 
Nonetheless, different input constraint compatibility values can be provided by the 
user. In Table 4 for instance, SimConstraint(‘?’, ‘Implied’) = 1 designates that both 
constraints have the same effect w.r.t. XML grammar nodes (the corresponding node 
can appear 0 or one time). Another similarity value could have been chosen for that 
matter (e.g., 0.9). Yet, the user should make sure that she defines remaining 
similarities accordingly so as to obtain relevant mappings (it would not be logical to 
have SimConstraints(‘*’, ‘+’) > SimConstraint(‘?’, ‘Implied’) for instance). 

The cardinality constraint compatibility table (CCT) are considered as 
auxiliary information following our grammar matching approach, and thus are to be 
provided by the user prior to executing the match task. Corresponding values reflect 
the user’s perception of cardinality constraint and data-type similarities, such as 
(SimCConstraint, SimData-type) ∈[0, 1]. 
 
D. Alternativeness Constraint Vector matcher, - EDAC

uuuuuur

 

Recall that an alternativeness constraint vector consists of a series of 
simple/composite alternativeness constraints underscoring the disposition of a 
grammar element w.r.t. its siblings and parent node in the grammar. In other words, it 
can be viewed as a special string where characters stand for alternativeness 
constraints. Consequently, we exploit the concept of string edit distance to compare 
alternativeness constraint vectors.  

Similarly to the String-ED matcher, our - EDAC
uuuuuur

 matcher is based on the 
Wagner-Fisher algorithm [Wagner J. and Fisher M., 1974] (cf. Figure 1). Recall that 
the Wagner-Fisher algorithm combines basic insertion, deletion and update 
operations (assigned unit costs) in order to identify the minimum cost edit script 
transforming one string into another. In the basic approach, the authors consider the 
general case where string characters are unrelated, which is why unit costs are 
assigned to edit operations, particularly the update operation, regardless of the 
characters at hand. Nonetheless, with alternativeness constraint vectors, alternative 
constraints share similarities due to associated cardinality constraints. Recall that an 
alternativeness constraint is represented as a doublet (sac, cc) where sac is the simple 
alternativeness operator itself (And or Or) and cc the associated cardinality constraint 
(e.g., ?, *, …). For instance, ac1 = (And, +) and ac2 = (And, *) are quite similar 
having ac1.sac = ac2.sac = And. Their similarity basically comes down to that of 
their corresponding cardinality constraints, i.e. ac1.cc= + and ac2.cc = *. 
Thus, in order to compare alternativeness constraint operators, we utilize the basic 
Wagner-Fisher algorithm, while varying the cost of the update operation as follows 
(insertion and deletion operations maintaining unit costs): 
 

              
2

1 2

CConstraint 1
Upd 1 2

1          ac .sac  ac .sac
1 - Sim (ac .cc, ac .cc)   

Cost (ac , ac ) = 
if  

otherwise
⎡ ⎤≠
⎢ ⎥
⎣ ⎦

    (9) 

 
For instance, comparing alternativeness constraint operators corresponding to 

elements of label ‘Publisher’ in grammar trees P (Paper.dtd) and Q (Publication.xsd, 
cf. Appendix), such as 1acuuuur = 〈Or, And〉 and 2acuuuur =〈And〉, yields: 

− SimAConstraint( 1acuuuur , 2acuuuur ) = 1 / 1+Dist( 1acuuuur , 2acuuuur ) = 0.5 (cf. Formula (10)) 
having Dist=1 the cost of deleting constraint Or transforming 1acuuuur  to 2acuuuur . 

 

If 2acuuuur was equal to 〈And?〉, the similarity would be computed as follows: 
− SimAConstraint( 1acuuuur , 2acuuuur ) = 1 / 1+Dist( 1acuuuur , 2acuuuur ) = 0.4546 having Dist=1.2 

which is the sum of the costs of deleting Or and updating And transforming it 
to And? (SimCConstraint(null, ?) = 0.8 following Table 2). 



Note that our - EDAC
uuuuuur

process is viewed as a hybrid matcher that interacts with 
its Cardinality Constraint counterpart (computing SimCConstraint values) when 
comparing alternativeness constraint vectors. 
 
E. OrdScore Matcher 

In our XML grammar tree representation, nodes are sorted left-to right by 
node label, and assigned each an ordering score Ord in the [-1, 1] interval, reflecting 
the reordering magnitude and direction of the node at hand. This allows considering 
both ordered and unordered parts of the XML grammar in the comparison process, 
and producing more meaningful mappings. Consequently, Ord is treated in the 
grammar matching process, as an additional XML grammar node component, 
increasing/decreasing the plausibility of a given match accordingly. Nodes having 
similar Ord scores (i.e., similar initial positions) would constitute better match 
candidates than others. Hence, our OrdScore matcher handles the simple task of 
comparing two Ord scores as follows: 

OrdScore 1 -
2

| |Sim ( )  1 2
1 2  

w .Ord - w .Ordw .Ord, w .Ord    =    ∈[0, 1] (10) 

where  Max(|w1.Ord| + |w2.Ord|)=2 
 

Note that we normalize ordering similarity by the maximum sum of the 
ordering scores (i.e., 2) instead of the actual sum itself (i.e., |w1.Ord| + |w2.Ord|) 
since the latter would unanimously yield zero values whenever one of the scores 
involved in the comparison is equal to zero (regardless of the other score) which is 
not accurate. 
For instance, the ordering score similarity between nodes of labels ‘Author’ and 
‘Publisher’ in grammar trees P (Paper.dtd) and Q (Publication.xsd, cf. Appendix) is 
SimOrdScore = 1-(0.333)/2 = 0.1665. This designates the difference in ordering 
positions between the node in P (which retained a zero score after the ordering phase, 
since it is connected to its sibling ‘Publisher’ via an Or alternativeness constraint, 
i.e., it is unordered w.r.t. ‘Publisher’) and that of Q (which changed positions). Using 
the actual ordering score sum, we would have achieved SimOrdScore=0 which is least 
accurate.  
On the other hand, nodes of labels ‘FirstName’ and ‘First’ in trees P and Q 
respectively have identical ordering positions. Hence, corresponding SimOrdScore is 
maximal (=1).  

Recall that the ordering score is essential in our tree model, enabling the 
distinction between ordered and ordered siblings (attributes, as well as elements 
connected via the Or/All alternativeness constraints), and the comparison of sibling 
positions in case of ordered nodes. 
 
II. Experimental Evaluation 

A. Prototype 

We have implemented our XML grammar matching framework in the 
experimental XS3 prototype1 (XML Structural and Semantic Similarity) which we have 
been developing for the past few years. Aimed originally at comparing XML-based 
documents, XS3 has been gradually extended to XML/gramamr comparison and currently 
grammar/grammar comparison and matching. It encompasses facilities for document 
clustering and classification, semantic similarity evaluation w.r.t. user-provided reference 
taxonomies (e.g., WordNet), as well as the generation of synthetic XML documents and 
grammars.  

                                                           
1 Available at http://www.u-bourgogne.fr/Dbconf/XS3 



Regarding grammar matching and comparison, our prototype includes four 
comparison modules: 

− One to One comparison module: Comparing one XML grammar G1 to another 
grammar G2, producing corresponding element mappings, mapping scores, 
and the overall grammar similarity score. 

− One to Many comparison module: Comparing one XML grammar G1 to a set 
of XML grammars. This functionality allows the ranking of grammars 
according to their similarity to G1. 

− Many to Many comparison module: Comparing XML grammars contained in 
the same folder, one by one. This functionality allows the clustering of similar 
grammars. 

− Set comparison module: Comparing sets of XML grammars by computing 
corresponding inter-set and intra-set average similarity scores.  

 

 

 

a. One to One comparison interface 
 

b. Clustering interface 
 

c. Synthetic generator 
interface 

 

       Fig. 3. Prototype snapshots 
 

For each of the modules above, the user starts by providing her matcher weights, 
and corresponding auxiliary information if available (i.e., reference taxonomy as well as 
constraint and data-type compatibility tables). Note that an extract of the WordNet 
taxonomy and predefined compatibility tables are provided as default inputs by the 
system. Prototype snapshots are shown in Figure 3. 

B. Test Methodology and Evaluation Metrics 

As stated previously, the main criterion to assess the effectiveness of 
automatic schema matching systems is the amount of manual work and user effort 
required to perform the matching task. Nonetheless, quantifying user effort is 
difficult because of the subjective nature of the matching process. It varies with the 
background knowledge and abilities of users, given that the specification of the real 
match depends on each user’s individual perception about correct and false 
correspondences. Hence, match quality may differ from user to user, and is equally 
dependent on the application context. 

In general, to provide a basis for assessing the quality of matching algorithms, 
the match task is first manually solved, by different users, the obtained results being 
normalized and then exploited as reference to evaluate the quality of the matches 
produced by the system [Do et al. 2002]. Thus, similarly to information retrieval, the 
Precision and Recall metrics can be utilized in comparing ‘real’ and system 
generated matches. Precision (PR) identifies the number of correctly generated 
matches, w.r.t. the total number of matches (correct and false) produced by the 
system. Recall (R) underlines the number of correctly identified matches, w.r.t. the 
total number of correct matches, including those not identified by the system. 



Precision and recall are computed as follows: PR
A

A B
=

+
 and R

A

A C
=

+
 where: 

− A the number of correctly identified matches (true positives) 
− B the number of wrongly identified matches (false positives) 
− C the number of real matches that are not identified by the system (false 

negatives) 
 
In short, high Precision denotes that the matching task achieved high accuracy 

in identifying correct matches, whereas high Recall means that very few correct 
matches where missed by the system. In addition to analyzing both Precision and 
Recall, the combined Overall metric [Melnik et al. 2002] is usually used to 
simultaneously quantify the amount of user effort needed to transform the system 
match result to the intended one: 

1
2( )Overall R

PR
× −=  having PR ≠ 0 (11) 

 

Unlike classical information retrieval metrics, Overall is defined in such a 
way so as to attain negative values when the number of false positives (B) exceeds 
the number of true ones (A), i.e., Precision<0.5. In other words, a negative Overall 
underlines that half the matches generated by the system are wrong, and that it would 
take the user more effort to remove the false positives (B) and add the false negatives 
(C) than to perform the whole matching by hand. On the other hand, Overall is 
maximized (=1), with maximum Precision and Recall (PR=R=1), indicating 
excellent matching clustering quality. 

C. Preliminary Matching Experiments 

We conducted a set of matching experiments using real and synthetic XML 
grammars. Hereunder, we detail the results of eighteen match tasks, each matching 
two different DTD grammars (cf. Appendix). 

 
Tab. 4. PR, R, F-Value and Overall results. 

 

Match 
Task 

Similarity 
ratio (%) Grammars Precision Recall F-

Value Overall Time       
( in sec) 

1 52.17 OrdinaryIssuePage.dtd and SigmodRecord.dtd 1 0.9231 1 0.9600 0.9167 0.125 
2 64.29 bookstore.dtd 2 and bib.dtd 3  1 1 1 1 0.046875 
3 66.67 paper.dtd and publication.dtd (running example) 0.75 0.75 0.75 0.5 0.078125 
4 80 BizTalk_PO.xsd 4 and Oreilly_PO.xsd 5 0.8261 0.95 0.8837 0.75 0.203125 
5 68.57 BizTalk_CIDX_PO.xsd 4 and Oreilly_PO.xsd 5 0.6818 0.625 0.6522 0.3333 0.25 
6 52.83 BizTalk_Excel_PO.xsd 4 and Oreilly_PO.xsd 5 0.3409 0.5357 0.4167 -0.5000 0.4019 
7 52.83 BizTalk_PO.xsd 4 and BizTalk_Excel_PO.xsd 4 0.2195 0.3214 0.2647 -0.8214 0.4375 
8 62.26 BizTalk_CIDX_PO.xsd 4 and BizTalk_Excel_PO.xsd 4 0.625 0.7575 0.6849 0.303 0.59375 
9 77.14 BizTalk _PO.xsd 4 and BizTalk_CIDX_PO.xsd 4 0.7586 0.8462 0.8000 0.5769 0.28125 
10 83.78 MS_PO_Excel.xsd 6 and BizTalk_PO.xsd 4 0.7083 0.8947 0.7907 0.5262 0.21875 
11 58.49 MS_PO_Excel.xsd 6 and BizTalk_Excel_PO.xsd 4 0.3818 0.7 0.4999 -0.4334 0.5625 
12 64.86 MS_PO_Excel.xsd 6 and BizTalk_CIDX_PO.xsd 4 0.4595 0.7083 0.5574 -0.1248 0.390625 
13 54.05 MS_PO_Excel.xsd 6  and Oreilly_PO.xsd 5 0.8696 1 0.9303 0.8500 0.171875 
14 44.68 Syn_PO.xsd and Oreilly_PO.xsd 5 0.5927 0.7619 0.6667 0.2383 0.234375 
15 48.94 Syn_PO.xsd and BizTalk_PO.xsd 4 0.4571 0.7619 0.5714 -0.1430 0.390625 
16 61.70 Syn_PO.xsd and BizTalk_CIDX_PO.xsd 4 0.6316 0.8276 0.7164 0.3449 0.4375 
17 67.92 Syn_PO.xsd and BizTalk_Excel_PO.xsd 4 0.2326 0.2778 0.2598 -0.6387 0.75 
18 51.06 Syn_PO.xsd and MS_PO_Excel.xsd 6 0.5152 0.7083 0.5965 0.0418 0.421875 

                                                           
1 http://www.acm.org/sigmod/xml. 
2 http://www.xmlfiles.com.  
3 http://www.cs.wisc.edu/niagara/ 
4 http://www.BizTalk.org  
5 http://www.xml.com/pub/a/1999/07/schemas 
6 http://office.microsoft.com/en-us/templates/ 



We first manually performed the match tasks. Consequently, we ran our 
matching approach and compared the generated matches to the manually-defined 
ones. Precision, Recall and Overall results are shown in Figure 5 and Table 4. 
Detailed mapping results are depicted below. 

In all match tasks, all basic matchers were considered with equal weights (wLabel 
= wCardinality = w Data-Type = wAlternativeness = wOrd = 0.2 whereas wString-ED = wN-Gram = wLin 
= wWuPalmer = 0.5). Extracts of WordNet were adopted as reference taxonomies, 
covering the grammars at hand, and default DTCT and CCT tables were exploited (cf. 
Tables 2 and 3). Note that we did not consider possible improvements by user 
feedback, so as to test the raw matching capabilities of the system itself. 
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Fig. 5. PR, R, F-Value and Overall results. 
 

In addition to testing the raw capabilities of the system, we conducted 
experiments to evaluate the effect of user feedback on matching quality. Hereunder, 
we consider the six matching tasks where negative Overall was achieved in the initial 
matching phase (i.e., tasks n# 6, 7, 11, 12, 15 and 17). For each task, we carried out 
three runs, providing an additional user input mapping at each run. Results are shown 
in Table 5. Results show that user feedback positively affects matching accuracy, 
amending Precision, Recall, F-Value and Overall levels for all six matching tasks. 

 
Tab. 5. PR, R, F-Value and Overall results, when considering user feedback. 

 

Match 
Task Grammars Precision Recall F-

Value Overall Time    
(in sec) 

6 BizTalk_Excel_PO.xsd  and Oreilly_PO.xsd  0.3409 0.5357 0.4167 -0.5000 0.4019 
 User feedback – 1 input mapping 0.383 0.6429 0.48 -0.3928 0.3811 
 User feedback – 2 input mappings 0.4043 0.6786 0.5067 -0.3213 0.3752 
 User feedback – 3 input mappings 0.4565 0.75 0.5676 -0.1429 0.3704 

7 BizTalk_PO.xsd  and BizTalk_Excel_PO.xsd  0.2195 0.3214 0.2647  -0.8214 0.4375 
 User feedback – 1 input mapping 0.5143 0.6429 0.5715 0.0358 0.4197 
 User feedback – 2 input mappings 0.6061 0.7143 0.6558 0.25 0.4013 
 User feedback – 3 input mappings 0.6364 0.75 0.6885 0.3215 0.3704 

11 MS_PO_Excel.xsd  and BizTalk_Excel_PO.xsd  0.3818 0.7 0.4999 -0.4334 0.5625 
 User feedback – 1 input mapping 0.3878 0.6129 0.475 0.3547 0.5323 
 User feedback – 2 input mappings 0.4773 0.6774 0.56 -0.0644 0.5012 
 User feedback – 3 input mappings 0.5116 0.7097 0.5946 0.0322 0.4836 

12 MS_PO_Excel.xsd  and BizTalk_CIDX_PO.xsd  0.4595 0.7083 0.5574 -0.1248 0.390625 
 User feedback – 1 input mapping 0.5 0.625 0.5556 0 0.38445 
 User feedback – 2 input mappings 0.5333 0.6667 0.5926 0.0833 0.3699 
 User feedback – 3 input mappings 0.6 0.75 0.6667 0.25 0.3501 

15 Syn_PO.xsd and BizTalk_PO.xsd  0.4571 0.7619 0.5714 -0.1430 0.390625 
 User feedback – 1 input mapping 0.5 0.6087 0.549 0 0.3823 
 User feedback – 2 input mappings 0.5667 0.7391 0.6415 0.174 0.3497 
 User feedback – 3 input mappings 0.6296 0.7391 0.68 0.3043 0.3395 

17 Syn_PO.xsd and BizTalk_Excel_PO.xsd  0.2326 0.2778 0.2598  -0.6387 0.75 
 User feedback – 1 input mapping 0.5641 0.6111 0.5867 0.1389 0.7489 
 User feedback – 2 input mappings 0.5897 0.6389 0.6089 0.1944 0.7479 
 User feedback – 3 input mappings 0.6 0.6667 0.6316 0.2222 0.7354 

Recall Overall Precision F-Value 

Match Tasks



In the first matching task (cf. Table 6), our system was able to identify all user 
mappings, at a similarity threshold ≥ 0.4999. Mappings with similarity scores lesser 
than 0.4999 are shown in the table, but are disregarded from the final mapping 
results. One single false positive was detected (the mapping between ‘sectionName’ 
and ‘volume’, with similarity score = 0.7361). Hence, our system attained PR= 
0.9231, R = 1, F-Value= 0.9600, and Overall = 0.9167. 

 
Tab. 6. First matching task, manual and system generated mappings 

 

Manual Mappings  System Mappings 
OrdinaryIssuePage.dtd SigmodRecord.dtd  OrdinaryIssuePage.dtd SigmodRecord.dtd Scores 

OrdinaryIssuePage SigmodRecord  OrdinaryIssuePage SigmodRecord 0.8562 
number number  number number 0.4999 
sections issues  sections issues 0.71 
section issue  Section issue 0.85 
articles articles  articles articles 1 
article article  article article 1 
authors authors  authors authors 0.95 
author author  author author 1 

AuthorPosition AuhtorPosition  AuthorPosition AuhtorPosition 1 
Title title  title title 1 

ArticleCode ArticleCode  ArticleCode ArticleCode 1 
volume volume  volume volume 0.4999 

   sectionName volume 0.7361 
   sectionNumber AuthorPosition 0.4970 

   AvailableSources 
(subtree) Issue (subtree) 4947 

   year number 0.4939 
   month number 4935 
   notes number 4925 

 
 

In the second matching task (cf. Table 7), the system exactly identified all user 
mappings (with the similarity threshold set to 0.4999). Recall that mappings with 
scores lesser than the threshold are disregarded from the final mapping results. Thus, 
precision, recall and overall values are at their highest, PR = R = F-Value = 
Overall=1, indicating excellent matching quality. 

 
Tab. 7. Second matching task, manual and system generated mappings. 

 

Manual Mappings  System Mappings 
bookstore.dtd bib.dtd  bookstore.dtd bib.dtd Scores 

bib bib  bib bib 1 
book book  book book 0.8 

author author  author author 0.865 
first firstname  first firstname 0.7355 
last lastname  last lastname 0.7771 

price price  price price 0.985 
publisher publisher  publisher publisher 0.915 

title title  title title 0.985 
year year  year year 0.91 

   editor (subtree) author (subtree) 4878 
   Name (editor) vendor (subtree) 0.4929 

 
With the third matching task (cf. Table 8), the system identified some of the 

correct mappings (A= 6), disregarded some of them (C=2), and also generated some 
incorrect mappings (B=3). The mappings which are missed by the system 
(‘PaperLenght’-‘Length’ and ‘Download-Link’) are in fact replaced by others (e.g., 
‘Genre’-Length’ and ‘PaperLength’-‘Link’) which seem as more structurally 
plausible matches. Recall that the topological structure and positioning of grammar 
nodes is crucial in determining the mappings, following our approach, since we focus 
on semi-structured and structured data (which is not always true with user mappings). 
Precision, recall and overall levels are as follows: PR= 0.75, R = 0.75, F-Value = 
0.75 and Overall = 0.5. Despite some of the inconsistencies obtained in the matching 
results, PR, R and Overall here show that more than half of the mappings generated 
by the system are correct, which reduces the amount of user effort and is obviously a 
lot easier than manually performing the match task. 



Tab. 8. Third matching task, manual and system generated mappings. 
 

Manual Mappings  System Mappings 
paper.dtd publication.dtd  paper.dtd publication.dtd Scores 

Paper Publication  Paper Publication 0.8849 
Author Author  Author Author 0.9667 

FirstName First  FirstName First 0.8378 
LastName Last  LastName Last 0.7886 

PaperLength Length     
Publisher Publisher  Publisher Publisher 0.84 

Title Title  Title Title 0.8367 
Download Link     

   PaperLength Link 0.7841 
   Genre Length 0.7414 
   url year 0.535 
   Editor (subtree) Author (subtree) 0.4921 
   MiddleName Publisher .4913 
   HomePage Name 0.4874 
   Download Country 0.4718 

 
 

In the fourth matching task (cf. Table 9), the system was able to identify most 
user mappings (A= 19, at a similarity threshold ≥ 0.4949), missed one single 
mapping (C=1), and generated a few incorrect ones (B=4), Hence, our system 
attained PR= 0.8261, R = 0.95, F-Value = 0.8837 and Overall = 0.75. 

 
Tab. 9. BizTalk_PO.xsd and Oreilly_PO.xsd. 

 

Manual Mappings  System Mappings 
BizTalk_PO.xsd Oreilly_PO.xsd  BizTalk_PO.xsd Oreilly_PO.xsd Scores 

purchaseOrder purchase-order  purchaseOrder Purchase-order 0.9409 
orderDate date     

items items  items items 0.9917 
shipTo shipping-address  shipTo shipping-address 0.7117 

name (shipTo) name (shipping-
address)  name (shipTo) name (shipping-address) 0.9 

street (shipTo) street (shipping-
address)  street (shipTo) street (shipping-address) 0.8 

city shipTo) City (shipping-address)  city shipTo) city (shipping-address) 0.98 
state (shipTo) state (shipping-address)  state (shipTo) state (shipping-address) 0.9 
zip (shipTo) zip (shipping-address)  zip (shipTo) zip (shipping-address) 0.9 

billTo billing-address  billTo billing-address 0.8231 
Name (billTo) name (billing-address)  Name (billTo) name (billing-address) 0.9 
Street (billTo) street (billing-address)  Street (billTo) street (billing-address) 0.8 
City (billTo) city (billing-address)  City (billTo) city (billing-address) 0.98 
State (billTo) State (billing-address)  State (billTo) State (billing-address) 0.9 
Zip (billTo) zip (billing-address)  Zip (billTo) zip (billing-address) 0.9 

Item item  item item 0.96 
Quantity  quantity  quantity quantity 0.9533 
USPrice  unitcost  USPrice unitcost 0.8125 
comment description  comment description 0.8078 
partNum product-number  partNum product-number 0.4949 

   productName product-number 0.8769 
   comment date 0.7409 
   country company 0.66 
   shipDate state 0.4956 

   orderDate Shipping-address 
(subtree) 0.482797 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Tab. 10. BizTalk_CIDX_PO.xsd and Oreilly_PO.xsd. 
 

Manual Mappings  System Mappings 
BizTalk_CIDX_PO.xsd Oreilly_PO.xsd  BizTalk_CIDX_PO.xsd Oreilly_PO.xsd Scores 

PO purchase-order  PO purchase-order 0.8129 
POShipTo shipping-address  POShipTo shipping-address 0.8059 

Street1 (POShipTo) street (shipping-address)  Street1 (POShipTo) street (shipping-address) 0.7605 
Street2 (POShipTo) street (shipping-address)     
Street3 (POShipTo) street (shipping-address)     
Street4 (POShipTo) street (shipping-address)     

city (POShipTo) city (shipping-address)  city (POShipTo) city (shipping-address) 0.8955 

StateProvince (POShipTo) State (shipping-address)  StateProvince 
(POShipTo) State (shipping-address) 0.8215 

PostalCode (POShipTo) zip (shipping-address)     
POBillTo billing-address  POBillTo billing-address 0.7114 

Street1 (POBillTo) street (billing-address)  Street1 (POBillTo) street (shipping-address) 0.7605 
Street2 (POBillTo) street (billing-address)     
Street3 (POBillTo) street (billing-address)     
Street4 (POBillTo) street (billing-address)     

City (POBillTo) city (billing-address)  City (POBillTo) city (shipping-address) 0.8955 
StateProvince (POBillTo) State (billing-address)  StateProvince (POBillTo) State (shipping-address) 0.8215 
PostalCode (POBillTo) zip (billing-address)     

PODate date     
POLines items  POLines items 0.7916 

Item item  Item item 0.65 
line description  line description 0.7515 
qty quantity  qty quantity 0.8130 

unitPrice unitCost  unitPrice unitCost 0.8083 
partno Product-number  partno Product-number 0.8467 

   street2 zip 0.7618 
   street2 zip 0.7618 
   PostalCode description 0.7502 
   EntityIdentifier Company 0.7574 
   EntityIdentifier Company 0.7574 
   PostalCode name 0.7502 
   POHeader date 0.7092 
   count unitcost 0.4963 
   attn state, state  0.4953 
   attn state, state 0.4953 
   country description 0.4947 
   country description 0.4947 
   uom name, name 0.4948 
   startAt date 0.4943 
   street3 date 0.4945 
   street4 date 0.4945 
   street3 date 0.4945 
   street4 date 0.4945 
   Contact (sub-tree) description 0.4922 

 
In matching task #5 (cf. Table 10) the system identified some user mappings 

(A= 15, at a similarity threshold ≥ 0.65), missed a few (C=9), and generated a few 
incorrect ones (B=7), Hence, our system attained PR= 0.6818, R = 0.625, F-Value = 
0.6522 and Overall = 0.3333. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Tab. 11. BizTalk_Excel_PO.xsd and Oreilly_PO.xsd. 
 

Manual Mappings  System Mappings 
BizTalk_Excel_PO.xsd Oreilly_PO.xsd  BizTalk_Excel_PO.xsd Oreilly_PO.xsd Scores 

PurchaseOrder Purchase-order  PurchaseOrder Purchase-order 0.9409 
orderDate date     
DeliverTo shipping-address     

street1 (DeliverTo/Address) street (shipping-address)  street1 (DeliverTo/Address) street (shipping-address) 0.4946 
street2 (DeliverTo/Address) street (shipping-address)  street2 (DeliverTo/Address) street (shipping-address) 0.4946 
street3 (DeliverTo/Address) street (shipping-address)  street3 (DeliverTo/Address) street (shipping-address) 0.4946 
street4 (DeliverTo/Address) street (shipping-address)  street4 (DeliverTo/Address) street (shipping-address) 0.4946 

city (DeliverTo/Address) city (shipping-address)  city (DeliverTo/Address) city (shipping-address) 0.4999 
stateProvince (DeliverTo/Address) state (shipping-address)     
postalCode (DeliverTo/Address) zip (shipping-address)     

companyName (DeliverTo/Contact) company (shipping-address)     
contactName (DeliverTo/Contact) name (shipping-address)     

InvoiceTo Billing-address     
street1 (InvoiceTo/Address) street (billing-address)  street1 (InvoiceTo/Address) street (billing-address) 0.4946 
street2 (InvoiceTo/Address) street (billing-address)  street2 (InvoiceTo/Address) street (billing-address) 0.4946 
street3 (InvoiceTo/Address) street (billing-address)  street3 (InvoiceTo/Address) street (billing-address) 0.4946 
street4 (InvoiceTo/Address) street (billing-address)  street4 (InvoiceTo/Address) street (billing-address) 0.4946 

city (InvoiceTo/Address) city (billing-address)     
stateProvince (InvoiceTo/Address) state (billing-address)     
postalCode (InvoiceTo/Address) zip (billing-address)     

companyName (InvoiceTo/Contact) company (billing-address)     
contactName (InvoiceTo/Contact) name (billing-address)  contactName (InvoiceTo/Contact) name (billing-address) 0.4970 

Items items     
Item item     

ItemNumber product-number  ItemNumber product-number 0.4957 
partDescription description  partDescription description 0.4978 

UnitPrice unitcost  UnitPrice unitcost 0.4974 
Quantity quantity  Quantity quantity 0.4980 

   postalCode description 0.8579 
   OrdNum name 0.845 
   InvoiceTo items 0.8258 
   stateProvince product-number 0.8223 
   OurAccountCode state 0.8183 
   street1 quantity 0.8120 
   YourAccountCode zip 0.8062 
   street4 unitcost 0.7753 
   itemCount name 0.7644 
   OrderDate company 0.7442 
   Items Shipping-address 0.7224 
   Item city 0.7183 
   Address item 0.6267 
   unitOfMeasure unitcost 0.4972 
   partNumber product-number 0.4971 
   DeliverTo (sub-tree) city 0.4968 
   orderDate state 0.4968 
   ContactName date 0.4966 
   telephone Product-number 0.4963 
   email name, name 0.4961 
   unitPrice zip 0.4959 
   country description 0.4958 
   contact city 0.6852 
   Contact (sub-tree) unitcost 0.4951 
   companyName product-name 0.4950 
   street2 date 0.4950 
   street3 date 0.4950 
   YourPartNumber quantity 0.4947 
   ContactName company 0.4947 
   Footer (sub-tree) Items (sub-tree) 0.4913 

 
 
In matching task # 6 (cf. Table 11), the system identified some user mappings 

(A=15), at a threshold ≥ 0.4946). Nonetheless, it missed a large number of mappings 
(C=13), and generated quite few incorrect ones (B=29). That is due to the obvious 
structural heterogeneity between the grammars being matched. Thus, our system 
attained PR= 0.3409, R = 0.5357, F-Value = 0.4167 and Overall = -0.5000. Here, 
based on the negative Overall value, it seems easier to undertake the whole matching 
task at hand, instead of verifying and correcting the system generated ones. 



Tab. 12. BizTalk_Excel_PO.xsd and Oreilly_PO.xsd, with user feedback (1 input mapping). 
 

Manual Mappings  System Mappings 
BizTalk_Excel_PO.xsd Oreilly_PO.xsd  BizTalk_Excel_PO.xsd Oreilly_PO.xsd Scores 

PurchaseOrder Purchase-order  PurchaseOrder Purchase-order 0.8704 
orderDate date     
DeliverTo shipping-address  DeliverTo shipping-address 0.8166 

street1 (DeliverTo/Address) street (shipping-address)  street1 (DeliverTo/Address) street (shipping-address) 0.4896 
street2 (DeliverTo/Address) street (shipping-address)  street2 (DeliverTo/Address) street (shipping-address) 0.4896 
street3 (DeliverTo/Address) street (shipping-address)  street3 (DeliverTo/Address) street (shipping-address) 0.4896 
street4 (DeliverTo/Address) street (shipping-address)  street4 (DeliverTo/Address) street (shipping-address) 0.4896 

city (DeliverTo/Address) city (shipping-address)  city (DeliverTo/Address) city (shipping-address) 0.9971 
stateProvince (DeliverTo/Address) state (shipping-address)  stateProvince (DeliverTo/Address) state (shipping-address) 0.4948 
postalCode (DeliverTo/Address) zip (shipping-address)     

companyName (DeliverTo/Contact) company (shipping-address)     
contactName (DeliverTo/Contact) name (shipping-address)  contactName (DeliverTo/Contact) name (shipping-address) 0.4952 

InvoiceTo Billing-address     
street1 (InvoiceTo/Address) street (billing-address)  street1 (InvoiceTo/Address) street (billing-address) 0.4896 
street2 (InvoiceTo/Address) street (billing-address)  street2 (InvoiceTo/Address) street (billing-address) 0.4896 
street3 (InvoiceTo/Address) street (billing-address)  street3 (InvoiceTo/Address) street (billing-address) 0.4896 
street4 (InvoiceTo/Address) street (billing-address)  street4 (InvoiceTo/Address) street (billing-address) 0.4896 

city (InvoiceTo/Address) city (billing-address)     
stateProvince (InvoiceTo/Address) state (billing-address)     
postalCode (InvoiceTo/Address) zip (billing-address)     

companyName (InvoiceTo/Contact) company (billing-address)     
contactName (InvoiceTo/Contact) name (billing-address)     

Items items  Items items 0.9333 
Item item  Item item 0.7 

ItemNumber product-number     
partDescription description  partDescription description 0.8221 

UnitPrice unitcost  UnitPrice unitcost 0.8333 
Quantity quantity  Quantity quantity 0.8833 

   OrderNum Name (billing-address) 0.82 
   OurAccountCode State (billing-address) 0.7992 
   YourAccountCode Zip (billing-address) 0.8031 
   InvoiceTo Date (billing-address) 0.6666 
   OrderDate Company (billing-address) 0.7296 
   partNumber product-number 0.8212 
   Contact (Header) City (billing-address) 0.6626 
   Header Billing-address (sub-tree) 0.7371 
   unitOfMeasure unitcost 0.4957 
   ItemNumber State (billing-address) 0.4940 
   contactName (Header) name (billing-address) 0.4952 
   Email (Header) Zip (billing-address) 0.4948 
   companyName State (billing-address) 0.4939 
   YourPartNumber quantity 0.4931 
   ItemCount quantity 0.4931 
   Telephone (Header) Product-number 0.4952 
   Contact (InvoiceTo) Billing-address (sub-tree) 0.4924 
   Address (InvoiceTo) Billing-address 0.4933 
   contact (DeliverTo) zip (shipping-address) 0.7062 
   Email  (DeliverTo) Zip (shipping-address) 0.4948 
   Telephone (DeliverTo) Zip (shipping-address) 0.4946 
   PostalCode (DeliverTo) City (shipping-address) 0.4946 
   CompanyName (DeliverTo) State (shipping-address) 0.4939 
   Country (DeliverTo) City (shipping-address) 0.4940 
   ContactName (DeliverTo) Name (shipping-address) 0.4940 
   Street2 (DeliverTo) Name (shipping-address) 0.4921 
   Street3 (DeliverTo) Name (shipping-address) 0.4921 
   Street4 (DeliverTo) Name (shipping-address) 0.4921 
   Street1 (DeliverTo) Name (shipping-address) 0.4921 
   Footer (sub-tree) Billing-address (sub-tree) 0.4874 

 
Input mapping: 

− DeliverTo (sub-tree) --- shipping-address (sub-tree) 
 
When including user feedback (1 manual mapping) in matching task # 6 (cf. 

Table 12), the system identified more user mappings (A=18, at a threshold ≥ 0.4896) 
than in the previsous case, while missing a few (C=10), and generating quite few 
incorrect ones (B=29).  Hence, the system obtained PR= 0.3830, R = 0.6429, F-
Value = 0.4800 and Overall = -0.3928. 



Tab. 13. BizTalk_Excel_PO.xsd and Oreilly_PO.xsd, matching with user feedback 
(2 input mappings). 

 

Manual Mappings  System Mappings 
BizTalk_Excel_PO.xsd Oreilly_PO.xsd  BizTalk_Excel_PO.xsd Oreilly_PO.xsd Scores 

PurchaseOrder Purchase-order  PurchaseOrder Purchase-order 0.8704 
orderDate date     
DeliverTo shipping-address  DeliverTo shipping-address 0.8166 

street1 (DeliverTo/Address) street (shipping-address)  street1 (DeliverTo/Address) street (shipping-address) 0.4896 
street2 (DeliverTo/Address) street (shipping-address)  street2 (DeliverTo/Address) street (shipping-address) 0.4896 
street3 (DeliverTo/Address) street (shipping-address)  street3 (DeliverTo/Address) street (shipping-address) 0.4896 
street4 (DeliverTo/Address) street (shipping-address)  street4 (DeliverTo/Address) street (shipping-address) 0.4896 

city (DeliverTo/Address) city (shipping-address)  city (DeliverTo/Address) city (shipping-address) 0.9971 
stateProvince (DeliverTo/Address) state (shipping-address)  stateProvince (DeliverTo/Address) state (shipping-address) 0.4948 
postalCode (DeliverTo/Address) zip (shipping-address)     

companyName (DeliverTo/Contact) company (shipping-address)     
contactName (DeliverTo/Contact) name (shipping-address)  contactName (DeliverTo/Contact) name (shipping-address) 0.4952 

InvoiceTo Billing-address     
street1 (InvoiceTo/Address) street (billing-address)  street1 (InvoiceTo/Address) street (billing-address) 0.4896 
street2 (InvoiceTo/Address) street (billing-address)  street2 (InvoiceTo/Address) street (billing-address) 0.4896 
street3 (InvoiceTo/Address) street (billing-address)  street3 (InvoiceTo/Address) street (billing-address) 0.4896 
street4 (InvoiceTo/Address) street (billing-address)  street4 (InvoiceTo/Address) street (billing-address) 0.4896 

city (InvoiceTo/Address) city (billing-address)     
stateProvince (InvoiceTo/Address) state (billing-address)     
postalCode (InvoiceTo/Address) zip (billing-address)     

companyName (InvoiceTo/Contact) company (billing-address)     
contactName (InvoiceTo/Contact) name (billing-address)     

Items items  Items items 0.9333 
Item item  Item item 0.7 

ItemNumber product-number  ItemNumber product-number 1 
partDescription description  partDescription description 0.8455 

UnitPrice unitcost  UnitPrice unitcost 0.8333 
Quantity quantity  Quantity quantity 0.89 

   Header Billing-address 0.7372 
   Contact (Header) City (billing-address) 0.6626 
   CompanyName (Header) Description 0.4943 
   ContactName (Header) Name (billing-address) 0.4952 
   Email (Header) Zip (billing-address) 0.4948 
   Telephone (Header) UnitCost 0.4950 

   OrderDate (Header) Company (billing-
address) 0.7296 

   OrderNum (Header) Name (billing-address) 0.82 
   OurAccountCode (Header) State (billing-address) 0.7992 
   YourAccountCode (Header) Zip (billing-address) 0.8031 
   InvoiceTo Date 0.6667 
   Address (InvoiceTo) Billing-address (subtree) 0.4932 
   Contact Billing-address 0.4924 
   PartNumber UnitCost 0.4949 
   UnitOfMeasure UnitCost 0.4957 
   YourPartNumber quantity 0.4918 
   ItemCount quantity 0.4918 
   contact (DeliverTo) zip (shipping-address) 0.7062 
   Email  (DeliverTo) Zip (shipping-address) 0.4948 
   Telephone (DeliverTo) Zip (shipping-address) 0.4946 
   PostalCode (DeliverTo) City (shipping-address) 0.4946 
   CompanyName (DeliverTo) State (shipping-address) 0.4939 
   Country (DeliverTo) City (shipping-address) 0.4940 
   ContactName (DeliverTo) Name (shipping-address) 0.4940 
   Street2 (DeliverTo) Name (shipping-address) 0.4921 
   Street3 (DeliverTo) Name (shipping-address) 0.4921 
   Street4 (DeliverTo) Name (shipping-address) 0.4921 
   Street1 (DeliverTo) Name (shipping-address) 0.4921 
   Footer (subtree) Billing-address (subtree) 0.4873 

 
 
Input mappig: 

− DeliverTo (BizTalk_Excel_PO)  shipping-address (Oreilly_PO) 
− ItemNumber (BizTalk_Excel_PO) product-number (Oreilly_PO) 

 
When considering user feedback with 2 manual mappings matching task # 6 

(cf. Table 13), the system identified some user mappings (A=19), at a threshold ≥ 
0.4896). Nonetheless, it missed a few (C=9), and has generated quite few incorrect 
ones (B=28). PR= 0.4043, R = 0.6786, F-Value = 0.5067 and Overall = -0.3213. 
Negative Overall shows that the number of wrongly identified mappings is still 
larger than the correctly detected ones (although reduced w.r.t. pre-feedback phase). 



 
Tab. 14. BizTalk_Excel_PO.xsd and Oreilly_PO.xsd, matching with user feedback 

(3 input mappings). 
 

Manual Mappings  System Mappings 
BizTalk_Excel_PO.xsd Oreilly_PO.xsd  BizTalk_Excel_PO.xsd Oreilly_PO.xsd Scores 

PurchaseOrder Purchase-order  PurchaseOrder Purchase-order 0.8705 
orderDate date  orderDate date 1 
DeliverTo shipping-address  DeliverTo shipping-address 0.8166 

street1 (DeliverTo/Address) street (shipping-address)  street1 (DeliverTo/Address) street (shipping-address) 0.4896 
street2 (DeliverTo/Address) street (shipping-address)  street2 (DeliverTo/Address) street (shipping-address) 0.4896 
street3 (DeliverTo/Address) street (shipping-address)  street3 (DeliverTo/Address) street (shipping-address) 0.4896 
street4 (DeliverTo/Address) street (shipping-address)  street4 (DeliverTo/Address) street (shipping-address) 0.4896 

city (DeliverTo/Address) city (shipping-address)  city (DeliverTo/Address) city (shipping-address) 0.9971 
stateProvince (DeliverTo/Address) state (shipping-address)  stateProvince (DeliverTo/Address) state (shipping-address) 0.4948 
postalCode (DeliverTo/Address) zip (shipping-address)     

companyName (DeliverTo/Contact) company (shipping-address)     
contactName (DeliverTo/Contact) name (shipping-address)  contactName (DeliverTo/Contact) name (shipping-address) 0.4952 

InvoiceTo Billing-address     
street1 (InvoiceTo/Address) street (billing-address)  street1 (InvoiceTo/Address) street (billing-address) 0.4896 
street2 (InvoiceTo/Address) street (billing-address)  street2 (InvoiceTo/Address) street (billing-address) 0.4896 
street3 (InvoiceTo/Address) street (billing-address)  street3 (InvoiceTo/Address) street (billing-address) 0.4896 
street4 (InvoiceTo/Address) street (billing-address)  street4 (InvoiceTo/Address) street (billing-address) 0.4896 

city (InvoiceTo/Address) city (billing-address)  city (InvoiceTo/Address) city (billing-address) 0.4999 
stateProvince (InvoiceTo/Address) state (billing-address)     
postalCode (InvoiceTo/Address) zip (billing-address)     

companyName (InvoiceTo/Contact) company (billing-address)     
contactName (InvoiceTo/Contact) name (billing-address)     

Items items  Items items 0.9333 
Item item  Item item 0.7 

ItemNumber product-number  ItemNumber product-number 1 
partDescription description  partDescription description 0.8455 

UnitPrice unitcost  UnitPrice unitcost 0.8333 
Quantity quantity  Quantity quantity 0.89 

   Header Billing-address 0.7872 
   Contact (Header) company (billing-address) 0.675 
   CompanyName (Header) Description 0.4942 
   ContactName (Header) Name (billing-address) 0.4952 
   Email (Header) Zip (billing-address) 0.4948 
   Telephone (Header) UnitCost 0.4951 
   OrderNum (Header) Name (billing-address) 0.805 
   OurAccountCode (Header) State (billing-address) 0.7991 
   YourAccountCode (Header) Zip (billing-address) 0.8031 
   InvoiceTo (subtree) purchaseOrder (subtree) 0.4901 
   PartNumber UnitCost 0.4949 
   UnitOfMeasure UnitCost 0.4957 
   YourPartNumber quantity 0.4918 
   ItemCount quantity 0.4918 
   contact (DeliverTo) zip (shipping-address) 0.7062 
   Email  (DeliverTo) Zip (shipping-address) 0.4948 
   Telephone (DeliverTo) Zip (shipping-address) 0.4946 
   PostalCode (DeliverTo) City (shipping-address) 0.4946 
   CompanyName (DeliverTo) State (shipping-address) 0.4939 
   Country (DeliverTo) City (shipping-address) 0.4940 
   ContactName (DeliverTo) Name (shipping-address) 0.4940 
   Street2 (DeliverTo) Name (shipping-address) 0.4921 
   Street3 (DeliverTo) Name (shipping-address) 0.4921 
   Street4 (DeliverTo) Name (shipping-address) 0.4921 
   Street1 (DeliverTo) Name (shipping-address) 0.4921 
   Footer (subtree) Billing-address (subtree) 0.4846 

Input mappig: 
− DeliverTo (BizTalk_Excel_PO)  shipping-address (Oreilly_PO) 
− ItemNumber (BizTalk_Excel_PO) product-number (Oreilly_PO) 
− OrderDate (BizTalk_Excel_PO)  Date (Oreilly_PO) 

 
With 3 input user mappings, in matching task # 6 (cf. Table 14), the system 

identified some user mappings (A=21), at a threshold ≥ 0.4896), missing a few 
mappings (C=7), and generating a few incorrect ones (B=25). The system attained 
PR= 0.4565, R = 0.75, F-Value = 0.5676 and Overall = -0.1429. 

 
 



Tab. 15. BizTalk_PO.xsd and BizTalk_Excel_PO.xsd. 
 

Manual Mappings  System Mappings 
BizTalk_PO.xsd BizTalk_Excel_PO.xsd  BizTalk_PO.xsd BizTalk_Excel_PO.xsd Scores 

purchaseOrder purchaseOrder  purchaseOrder purchaseOrder 1 
orderDate OrderDate  orderDate OrderDate 0.4934 

items Items     
shipTo DeliverTo     

name (shipTo) contactName (DeliverTo/Contact)  name (shipTo) contactName (DeliverTo/Contact) 0.4970 
country (shipTo) Country (DeliverTo/Address)  country (shipTo) Country (DeliverTo/Address) 0.4919 
street (shipTo) Street1 (DeliverTo/Address)     
street (shipTo) Street2 (DeliverTo/Address)     
street (shipTo) Street3 (DeliverTo/Address)     
street (shipTo) Street4 (DeliverTo/Address)     
city (shipTo) city (DeliverTo/Address)  city (shipTo) city (DeliverTo/Address) 0.4980 
state (shipTo) stateProvince (DeliverTo/Address)     
zip (shipTo) postalCode (DeliverTo/Address)     

billTo InvoiceTo     
Name (billTo) contactName (InvoiceTo/Contact)  Name (billTo) contactName (InvoiceTo/Contact) 0.4970 

country (billTo) Country (InvoiceTo/Address)     
Street (billTo) Street1 (InvoiceTo/Address)     
Street (billTo) Street2 (InvoiceTo/Address)     
Street (billTo) Street3 (InvoiceTo/Address)     
Street (billTo) Street4 (InvoiceTo/Address)     
City (billTo) city (InvoiceTo/Address)  city (shipTo) city (DeliverTo/Address) 0.4999 
State (billTo) stateProvince (InvoiceTo/Address)     
Zip (billTo) postalCode (InvoiceTo/Address)     

Items Items     
Item Item     

quantity  Quantity  quantity  Quantity 0.4993 
USPrice  unitPrice  USPrice  unitPrice 0.4967 
partNum PartNumber     

   shipTo Items 0.8517 
   usPrice Street4 0.8304 
   items InvoiceTo 0.8175 
   comment postalCode 0.8035 
   productName Street1 0.7950 
   quantity Street2 0.7844 
   partNum stateProvince 0.7789 
   street itemCount 0.7725 
   country Contact 0.75 
   billTo header 0.7392 
   shipDate Street3 0.7271 
   zip yourAccountCode 0.7062 
   city Item 0.6983 
   name orderDate 0.6925 
   state orderNum 0.6761 
   street yurAccountCode 0.6976 
   item address 0.6267 
   productNumber partName 0.4977 
   productName contactName 0.4974 
   city DeliverTo (sub-tree) 0.4969 
   orderDate state 0.4968 
   productName unitOfMeasure 0.4964 
   name e-mail 0.4961 
   zip unitPrice 0.4959 
   state partDescription 0.4956 
   ProductName telephone 0.4955 
   productName Contact (sub-tree) 0.4954 
   city companyName 0.4953 
   city itemNumber 0.4953 
   comment companyName 0.4950 
   city country 0.4946 
   productName yourPartNumber 0.4937 
   items (sub-tree) Footer (sub-tree) 0.4905 

 
In matching task #7 (cf. Table 15), the system identified some user mappings 

(A=9), at a threshold ≥ 0.4919). Nonetheless, it missed a large number of mappings 
(C=19), and generated quite few incorrect ones (B=32). That is due to the obvious 
structural heterogeneity between the grammars being matched. Thus, our system 
attained PR= 0.2195, R = 0.3214, F-Value = 0.2647 and Overall = -0.8214. Here, 
based on the negative Overall value, it seems easier to undertake the whole matching 
task at hand, instead of verifying and correcting the system generated ones. 

 
 



Tab. 16. BizTalk_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (1 input mapping). 
 

 

Manual Mappings  System Mappings 
BizTalk_PO.xsd BizTalk_Excel_PO.xsd  BizTalk_PO.xsd BizTalk_Excel_PO.xsd Scores 
purchaseOrder purchaseOrder  purchaseOrder purchaseOrder 1 

orderDate OrderDate  orderDate OrderDate 0.4935 
items Items     

shipTo DeliverTo  shipTo DeliverTo 1 
name (shipTo) contactName (DeliverTo/Contact)  name (shipTo) contactName (DeliverTo/Contact) 0.4951 

country (shipTo) Country (DeliverTo/Address)  country (shipTo) Country (DeliverTo/Address) 0.4919 
street (shipTo) Street1 (DeliverTo/Address)  street (shipTo) Street1 (DeliverTo/Address) 0.4966 
street (shipTo) Street2 (DeliverTo/Address)  street (shipTo) Street2 (DeliverTo/Address) 0.4966 
street (shipTo) Street3 (DeliverTo/Address)  street (shipTo) Street3 (DeliverTo/Address) 0.4966 
street (shipTo) Street4 (DeliverTo/Address)  street (shipTo) Street4 (DeliverTo/Address) 0.4966 
city (shipTo) city (DeliverTo/Address)  city (shipTo) city (DeliverTo/Address) 0.4999 
state (shipTo) stateProvince (DeliverTo/Address)  state (shipTo) stateProvince (DeliverTo/Address) 0.4948 
zip (shipTo) postalCode (DeliverTo/Address)     

billTo InvoiceTo     
Name (billTo) contactName (InvoiceTo/Contact)     

country (billTo) Country (InvoiceTo/Address)  country (billTo) Country (InvoiceTo/Address) 0.7743 
Street (billTo) Street1 (InvoiceTo/Address)  Street (billTo) Street1 (InvoiceTo/Address) 0.8479 
Street (billTo) Street2 (InvoiceTo/Address)     
Street (billTo) Street3 (InvoiceTo/Address)  Street (billTo) Street3 (InvoiceTo/Address) 0.4966 
Street (billTo) Street4 (InvoiceTo/Address)  Street (billTo) Street4 (InvoiceTo/Address) 0.4966 
City (billTo) city (InvoiceTo/Address)  city (billTo) city (InvoiceTo/Address) 0.9829 
State (billTo) stateProvince (InvoiceTo/Address)  State (billTo) stateProvince (InvoiceTo/Address) 0.8152 
Zip (billTo) postalCode (InvoiceTo/Address)     

Items Items  Items Items 0.9333 
Item Item  Item Item 0.7 

quantity  Quantity  quantity  Quantity 0.93 
USPrice  unitPrice  USPrice  unitPrice 0.8058 
partNum PartNumber     

   comment ItemNum 0.7589 
   comment InvoiceTo 0.6975 
   partNum partDescription 0.7501 
   productName partNumber 0.8356 
   shipDate unitOfMeaser 0.7624 
   Country (BillTo) Contact 0.715 
   billTo header 0.7738 
   zip yourAccountCode 0.8031 
   Name (billTo) orderDate (header) 0.7738 
   State (billTo) orderNum (header) 0.7656 
   Street (billTo) ourAccountCode 0.7788 
   billTo Address (InvoiceTo) 0.8062 
   Name (billTo) postalCode (InvoiceTo) 0.7375 
   Zip (billTo) Street2 (InvoiceTo) 0.7491 
   State (shipTo) Address (DeliverTo) 0.7121 
   Zip (ShipTo) Contact  (DeliverTo) 0.7063 
   productName contactName (header/contact) 0.4955 
   billTo (subTree) Contact (subTree) 0.4939 
   billTo (subTree) Footer (subTree) 0.4870 
   Zip (BillTo) Email (header/contact) 0.4948 
   Zip (BillTo) Telephone (header/contact) 0.4945 
   City (billTo) companyName (header/contact) 0.4943 
   productNumber yourPartNumber 0.4906 
   USPrice ItemCount 0.4909 
   City (ShipTo) Country (DeliverTo/Address) 0.4926 
   City (ShipTo) postalCode (DeliverTo/Address) 0.4936 
   Zip (ShipTo) Email (DeliverTo/Contact) 0.4948 
   Zip (ShipTo) Telephone (DeliverTo/Contact) 0.4945 
   City (ShipTo) CompanyName (DeliverTo/contact) 0.4943 

 
Input Mapping: 

− ShipTo (BizTalk_PO.xsd)  DeliverTo (BizTalk_Excel_PO.xsd) 
Sub-tree are processed via edit distance framework. 

 
When considering user feedback (1 input mapping) in matching task #7 (cf. 

Table 16), the system identified more user mappings (A=18, at a threshold ≥ 0.4966), 
missed fewer mappings (C=10), and generated fewer incorrect ones (B=17). The 
system obtained PR= 0.5143, R = 0.6429, F-Value = 0.5715 and Overall = 0.0358 
(crossing the Overall zero barrier). 



Tab. 17. BizTalk_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (2 input mappings). 
 

Manual Mappings  System Mappings 
BizTalk_PO.xsd BizTalk_Excel_PO.xsd  BizTalk_PO.xsd BizTalk_Excel_PO.xsd Scores 
purchaseOrder purchaseOrder  purchaseOrder purchaseOrder 1 

orderDate OrderDate     
items Items     

shipTo DeliverTo  shipTo DeliverTo 1 

name (shipTo) contactName 
(DeliverTo/Contact)  name (shipTo) contactName 

(DeliverTo/Contact) 0.4951 

country (shipTo) Country (DeliverTo/Address)  country (shipTo) Country (DeliverTo/Address) 0.4919 
street (shipTo) Street1 (DeliverTo/Address)  street (shipTo) Street1 (DeliverTo/Address) 0.4966 
street (shipTo) Street2 (DeliverTo/Address)  street (shipTo) Street2 (DeliverTo/Address) 0.4966 
street (shipTo) Street3 (DeliverTo/Address)  street (shipTo) Street3 (DeliverTo/Address) 0.4966 
street (shipTo) Street4 (DeliverTo/Address)  street (shipTo) Street4 (DeliverTo/Address) 0.4966 
city (shipTo) city (DeliverTo/Address)  city (shipTo) city (DeliverTo/Address) 0.4999 

state (shipTo) stateProvince 
(DeliverTo/Address)  state (shipTo) stateProvince 

(DeliverTo/Address) 0.4948 

zip (shipTo) postalCode (DeliverTo/Address)     
billTo InvoiceTo  billTo InvoiceTo 0.8238 

Name (billTo) contactName 
(InvoiceTo/Contact)     

country (billTo) Country (InvoiceTo/Address)  country (billTo) Country (InvoiceTo/Address) 0.4919 
Street (billTo) Street1 (InvoiceTo/Address)  Street (billTo) Street1 (InvoiceTo/Address) 0.4966 
Street (billTo) Street2 (InvoiceTo/Address)  Street (billTo) Street2 (InvoiceTo/Address) 0.4966 
Street (billTo) Street3 (InvoiceTo/Address)  Street (billTo) Street3 (InvoiceTo/Address) 0.4966 
Street (billTo) Street4 (InvoiceTo/Address)  Street (billTo) Street4 (InvoiceTo/Address) 0.4966 
City (billTo) city (InvoiceTo/Address)  city (billTo) city (InvoiceTo/Address) 0.4999 

State (billTo) stateProvince 
(InvoiceTo/Address)  State (billTo) stateProvince 

(InvoiceTo/Address) 0.4948 

Zip (billTo) postalCode (InvoiceTo/Address)     
Items Items  Items Items 0.9 
Item Item  Item Item 0.7 

quantity  Quantity  quantity  Quantity 0.93 
USPrice  unitPrice  USPrice  unitPrice 0.8058 
partNum PartNumber     

   Comment (Item) ItemNum 0.7589 
   partNum partDescription 0.7501 
   productName partNumber 0.8356 
   Zip (billTo) Contact (InvoiceTo) 0.7062 
   State (billTo) Address (InvoiceTo) 0.7121 
   ShipDate UnitOfMeaser 0.7624 
   Zip (shipTo) Contact (ShipTo) 0.7062 
   Zip (ShipTo) Contact  (DeliverTo) 0.7063 
   State (shipTo) Address 0.7121 

   productName contactName 
(InvoiceTo/contact) 0.4955 

   Name (billTo) PartNumber 0.4954 
   Zip (BillTo) Email (InvoiceTo/contact) 0.4948 
   Zip (ShipTo) Email (DeliverTo/Contact) 0.4948 
   Zip (BillTo) Telephone (InvoiceTo/contact) 0.4946 
   City (billTo) PostalCode (InvoiceTo/Address) 0.4936 

   City (billTo) companyName 
(InvoiceTo/Contact) 0.4943 

   comment Telephone (IncoiveTo/Contact) 0.4929 
   productName yourPartNumber 0.4906 
   USPrice ItemCount 0.4909 
   City (BillTo) Country (InvoiceTo/Address) 0.4925 
   OrderDate Address (InvoiceTo) 0.4921 
   City (ShipTo) Country (DeliverTo/Address) 0.4925 
   City (ShipTo) postalCode (DeliverTo/Address) 0.4936 
   Zip (ShipTo) Telephone (DeliverTo/Contact) 0.4945 

   City (ShipTo) CompanyName 
(DeliverTo/contact) 0.4943 

   BillTo Footer 0.4871 
 
Input Mapping: 

− ShipTo (BizTalk_PO.xsd)  DeliverTo (BizTalk_Excel_PO.xsd) 
Subtrees are processed via edit distance framework.  

− Null (BizTalk_PO.xsd)  Header (BizTalk_Excel_PO.xsd) 
 



With user feedback (2 input mappings) in matching task #7 (cf. Table 17), the 
system identified some user mappings (A=20), at a threshold ≥ 0.4966). It missed a 
few mappings (C=8), and generated some incorrect ones (B=13). PR= 0.6061, R = 
0.7143, F-Value = 0.6558 and Overall = 0.2500. 

 
 
 

Tab. 18. BizTalk_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (3 input mappings) 
 

Manual Mappings  System Mappings 
BizTalk_PO.xsd BizTalk_Excel_PO.xsd  BizTalk_PO.xsd BizTalk_Excel_PO.xsd Scores 
purchaseOrder purchaseOrder  purchaseOrder purchaseOrder 1 

orderDate OrderDate     
items Items     

shipTo DeliverTo  shipTo DeliverTo 1 
name (shipTo) contactName (DeliverTo/Contact)  name (shipTo) contactName (DeliverTo/Contact) 0.4951 

country (shipTo) Country (DeliverTo/Address)  country (shipTo) Country (DeliverTo/Address) 0.4919 
street (shipTo) Street1 (DeliverTo/Address)  street (shipTo) Street1 (DeliverTo/Address) 0.4966 
street (shipTo) Street2 (DeliverTo/Address)  street (shipTo) Street2 (DeliverTo/Address) 0.4966 
street (shipTo) Street3 (DeliverTo/Address)  street (shipTo) Street3 (DeliverTo/Address) 0.4966 
street (shipTo) Street4 (DeliverTo/Address)  street (shipTo) Street4 (DeliverTo/Address) 0.4966 
city (shipTo) city (DeliverTo/Address)  city (shipTo) city (DeliverTo/Address) 0.4999 
state (shipTo) stateProvince (DeliverTo/Address)  state (shipTo) stateProvince (DeliverTo/Address) 0.4948 
zip (shipTo) postalCode (DeliverTo/Address)     

billTo InvoiceTo  billTo InvoiceTo 0.8238 
Name (billTo) contactName (InvoiceTo/Contact)     

country (billTo) Country (InvoiceTo/Address)  country (billTo) Country (InvoiceTo/Address) 0.4919 
Street (billTo) Street1 (InvoiceTo/Address)  Street (billTo) Street1 (InvoiceTo/Address) 0.4966 
Street (billTo) Street2 (InvoiceTo/Address)  Street (billTo) Street2 (InvoiceTo/Address) 0.4966 
Street (billTo) Street3 (InvoiceTo/Address)  Street (billTo) Street3 (InvoiceTo/Address) 0.4966 
Street (billTo) Street4 (InvoiceTo/Address)  Street (billTo) Street4 (InvoiceTo/Address) 0.4966 
City (billTo) city (InvoiceTo/Address)  city (billTo) city (InvoiceTo/Address) 0.4999 
State (billTo) stateProvince (InvoiceTo/Address)  State (billTo) stateProvince (InvoiceTo/Address) 0.4948 
Zip (billTo) postalCode (InvoiceTo/Address)     

Items Items  Items Items 0.9 
Item Item  Item Item 0.7 

quantity  Quantity  quantity  Quantity 0.915 
USPrice  unitPrice  USPrice  unitPrice 0.7958 
partNum PartNumber  partNum PartNumber 1 

   Comment (Item) ItemNum 0.7306 
   productName PartDescription 0.7938 
   Zip (billTo) Contact (InvoiceTo) 0.7062 
   State (billTo) Address (InvoiceTo) 0.7121 
   ShipDate UnitOfMeaser 0.7624 
   Zip (shipTo) Contact (ShipTo) 0.7062 
   Zip (ShipTo) Contact  (DeliverTo) 0.7063 
   State (shipTo) Address 0.7121 
   productName contactName (InvoiceTo/contact) 0.4955 
   Name (billTo) PartNumber 0.4954 
   Zip (BillTo) Email (InvoiceTo/contact) 0.4948 
   Zip (ShipTo) Email (DeliverTo/Contact) 0.4948 
   Zip (BillTo) Telephone (InvoiceTo/contact) 0.4946 
   City (billTo) PostalCode (InvoiceTo/Address) 0.4936 
   City (billTo) companyName (InvoiceTo/Contact) 0.4943 
   comment Telephone (IncoiveTo/Contact) 0.4929 
   USPrice yourPartNumber 0.4914 
   USPrice ItemCount 0.4918 
   City (BillTo) Country (InvoiceTo/Address) 0.4925 
   OrderDate Address (InvoiceTo) 0.4921 
   City (ShipTo) Country (DeliverTo/Address) 0.4925 
   City (ShipTo) postalCode (DeliverTo/Address) 0.4936 
   Zip (ShipTo) Telephone (DeliverTo/Contact) 0.4945 
   City (ShipTo) CompanyName (DeliverTo/contact) 0.4943 
   BillTo Footer 0.4871 

 
 
Input Mapping: 

− ShipTo (BizTalk_PO.xsd)  DeliverTo (BizTalk_Excel_PO.xsd) 
Subtrees are processed via edit distance framework.  

− Null (BizTalk_PO.xsd)  Header (BizTalk_Excel_PO.xsd) 
− PartNum (BizTalk_PO.xsd)  PartNumber (BizTalk_Excel_PO.xsd) 



 
When considering user feedback (3 input mappings) in matching task #7 (cf. 

Table 18), the system identified some user mappings (A=21), at a threshold ≥ 
0.4966). It missed a few mappings (C=7), and generated a few incorrect ones 
(B=12). PR= 0.6364, R = 0.75, F-Value = 0.6885 and Overall = 0.3215. 

 
 

Tab. 19. BizTalk_CIDX_PO.xsd and BizTalk_Excel_PO.xsd. 
 

Manual Mappings  System Mappings 
BizTalk_CIDX_PO.xsd BizTalk_Excel_PO.xsd  BizTalk_CIDX_PO.xsd BizTalk_Excel_PO.xsd Scores 

PO purchaseOrder  PO purchaseOrder 0.9141 
POHeader Header     
PONumber OrderNum     

PODate OrderDate     
POShipTo DeliverTo     

Street1 (POShipTo) street1 (DeliverTo/Address)  Street1 (POShipTo) street1 (DeliverTo/Address) 0.4982 
Street2 (POShipTo) street2 (DeliverTo/Address)  Street2 (POShipTo) street2 (DeliverTo/Address) 0.4982 
Street3 (POShipTo) street3 (DeliverTo/Address)  Street3 (POShipTo) street3 (DeliverTo/Address) 0.4982 
Street4 (POShipTo) street4 (DeliverTo/Address)  Street4 (POShipTo) street4 (DeliverTo/Address) 0.4982 

City (POShipTo) City (DeliverTo/Address)  City (POShipTo) City (DeliverTo/Address) 0.4985 
stateProvince (POShipTo) stateProvince (DeliverTo/Address)  stateProvince (POShipTo) stateProvince (DeliverTo/Address) 0.4984 
PostalCode (POShipTo) PostalCode (DeliverTo/Address)  PostalCode (POShipTo) PostalCode (DeliverTo/Address) 0.4982 

Country (POShipTo) Country (DeliverTo/Address)  Country (POShipTo) Country (DeliverTo/Address) 0.4983 
POBillTo InvoiceTo     

Street2 (POBillTo) street1 (InvoiceTo/Address)  Street2 (POBillTo) street1 (InvoiceTo/Address) 0.4982 
Street2 (POBillTo) street2 (InvoiceTo/Address)  Street2 (POBillTo) street2 (InvoiceTo/Address) 0.4982 
Street3 (POBillTo) street3 (InvoiceTo/Address)  Street3 (POBillTo) street3 (InvoiceTo/Address) 0.4982 
Street4 (POBillTo) street4 (InvoiceTo/Address)  Street4 (POBillTo) street4 (InvoiceTo/Address) 0.4982 

City (POBillTo) City (InvoiceTo/Address)  City (POBillTo) City (InvoiceTo/Address) 0.4985 
stateProvince (POBillTo) stateProvince (InvoiceTo/Address)  stateProvince (POBillTo) stateProvince (InvoiceTo/Address) 0.4984 
PostalCode (POBillTo) PostalCode (InvoiceTo/Address)  PostalCode (POBillTo) PostalCode (InvoiceTo/Address) 0.4982 

Country (POBillTo) Country (InvoiceTo/Address)  Country (POBillTo) Country (InvoiceTo/Address) 0.4983 
POLines Items  POLines Items 0.75 

Item Item  Item Item 0.85 
count ItemCount     

partNo PartNumber  partNo PartNumber 0.8166 
unitPrice unitPrice  unitPrice unitPrice 0.875 

uom unitOfMeasure  uom unitOfMeasure 0.4984 
qty Quantity  qty Quantity 0.9297 

Contact Contact (Header)     
ContactName ContactName (Header/Contact)  ContactName ContactName (Header/Contact) 0.4974 
ContactEmail e-mail     
ContactPhone Telephone  ContactPhone Telephone 0.4962 

   entityIdentifier orderNumber 0.8131 
   stateProvince yourAccountCode 0.8066 
   Line ItemNumber 0.7888 
   PostalCode ourAccountCode 0.7855 
   city orderDate 0.7805 
   Contact DeliverTo 0.7646 
   startAt itemCount 0.7607 
   uom yourPartNumber 0.7424 
   ContactPhone Contact 0.7395 
   POBillTo Header 0.7305 
   POHeader InvoiceTo 0.7237 
   attn contact 0.7260 
   ContactFuntionCode Address 0.7151 
   PODate Address 0.6258 
   PONumber Contact 0.6162 
   stateProvince PartDescription 0.4959 
   Count ourCountCode 0.4958 
   POShipTo (sub-tree) DeliverTo (sub-tree) 0.4956 
   Line e-mail 0.4956 
   Line e-mail 0.4956 
   Line e-mail 0.4956 
   ContactEmail postalCode 0.4951 
   stateProvince CompanyName  0.4948 
   Company stateProvince 0.4948 
   stateProvince companyName 0.4948 
   Contact (sub-tree) Footer 0.4913 

 
 
 



In matching task #8 (cf. Table 19), the system identified most user mappings 
(A=25, at a threshold ≥ 0.4962), missed a few (C=8), and generated incorrect 
mappings (B=15). Our system attained PR= 0.625, R = 0.7575, F-Value = 0.6849 
and Overall = 0.303. 

 
 

Tab. 20. BizTalk _PO.xsd and BizTalk_CIDX_PO.xsd. 
 

Manual Mappings  System Mappings 
BizTalk _PO.xsd BizTalk_CIDX_PO.xsd  BizTalk _PO.xsd BizTalk_CIDX_PO.xsd Scores 
purchaseOrder PO  purchaseOrder PO 0.9141 

OrderDate PODate     
shipTo POShipTo  shipTo POShipTo 0.7333 

name (shipTo) entityIdentifier (POShipTo)  name (shipTo) entityIdentifier (POShipTo) 0.8 
street (shipTo) Street1 (POShipTo)  street (shipTo) Street1 (POShipTo) 0.8605 
street (shipTo) Street2 (POShipTo)     
street (shipTo) Street3 (POShipTo)  street (shipTo) Street3 (POShipTo) 0.4971 
street (shipTo) Street4 (POShipTo)  street (shipTo) Street4 (POShipTo) 0.4971 
city (shipTo) city (POShipTo)  city (shipTo) city (POShipTo) 0.8844 
State (shipTo) stateProvince (POShipTo)  State (shipTo) stateProvince (POShipTo) 0.8215 
Zip (shipTo) PostalCode (POShipTo)  Zip (shipTo) PostalCode (POShipTo) 0.4973 

Country (shipTo) Country (POShipTo)  Country (shipTo) Country (POShipTo) 0.6822 
billTo POBillTo  billTo POBillTo 0.8583 

name (billTo) entityIdentifier (POBillTo)  name (billTo) entityIdentifier (POBillTo) 0.7 
street (billTo) Street1 (POBillTo)  street (billTo) Street1(POBillTo) 0.4971 
street (billTo) Street2 (POBillTo)  street (billTo) Street2 (POBillTo) 0.7605 
street (billTo) Street3 (POBillTo)     
street (billTo ) Street4 (POBillTo)  street (billTo ) Street4 (POBillTo) 0.4971 
City (billTo) City (POBillTo)  City (billTo) City (POBillTo) 0.7844 
State (billTo) stateProvince (POBillTo)  State (billTo) stateProvince (POBillTo) 0.7215 
Zip (billTo) PostalCode (POBillTo)  Zip (billTo) PostalCode (POBillTo) 0.4973 

Country (billTo) Country (POBillTo)  Country (billTo) Country (POBillTo) 0.6822 
items POLines  items POLines 0.8 
item Item  item Item 0.65 

partNum partNo     
USPrice unitPrice     
quantity qty  quantity qty 0.8597 

   productName partNo 0.8128 
   USPrice Uom 0.7976 
   partNum Line 0.7721 
   zip Street2 0.7618 
   shipDate unitPrice 0.7388 
   zip Street3 0.6618 
   comment POHeader 0.6003 
   street startAt 0.4958 
   attn state 0.4953 
   state attn 0.4953 
   city Contact (sub-tree) 0.4903 
   zip count 0.4943 
   comment ContactEmail 0.4932 
   USPrice PONumber 0.4910 
   state PODate 0.4901 
   orderDate billTo (sub-tree) 0.4798 

 
In matching task #9 (cf. Table 20), the system identified most user mappings 

(A=22, at a threshold ≥ 0.4971), missed a few (C=4), and generated incorrect 
mappings (B=7). Thus, our system attained PR= 0.7586, R = 0.8462, F-Value = 
0.8000 and Overall = 0.5769. 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Tab. 21. MS_PO_Excel.xsd and BizTalk_PO.xsd. 
 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd BizTalk_PO.xsd  MS_PO_Excel.xsd BizTalk_PO.xsd Scores 
PurchaseOrder purchaseOrder  PurchaseOrder purchaseOrder 0.9 

Date OrderDate  Date OrderDate 0.4792 
BillTo billTo  BillTo billTo 0.895 

Name (BillTo) name (billTo)  Name (BillTo) name (billTo) 0.78 
StreetAddress (BillTo) street (billTo)  StreetAddress (BillTo) street (billTo) 0.7395 

City (BillTo) city (billTo)  City (BillTo) city (billTo) 0.78 
ZipCode (BillTo) zip (billTo)  ZipCode (BillTo) zip (billTo) 0.7614 

ShipTo shipTo  ShipTo shipTo 0.7337 
Name (ShipTo) name (shipTo)  Name (ShipTo) name (shipTo) 0.88 

StreetAddress (ShipTo) street (shipTo)  StreetAddress (ShipTo) street (shipTo) 0.8395 
City (ShipTo) city (shipTo)  City (ShipTo) city (shipTo) 0.88 

ZipCode (ShipTo) zip (shipTo)  ZipCode (ShipTo) zip (shipTo) 0.8614 
Details comment  Details comment 0.6803 
Items items  Items items 0.885 
Item item  Item item 0.8 

ItemNum partNum  ItemNum partNum 0.7922 
Qty Quantity     

Description Comment (item)  Description Comment (item) 0.8072 
UnitPrice USPrice  UnitPrice USPrice 0.8258 

   Phone state 0.7962 
   Job productName 7683 
   LineTotal quantity 7662 
   Phone state 0.6962 
   CompanyName (BillTo) country (billTo) 0.6837 
   CompanyName (shipTo) country (shipTo) 0.6837 
   Qty shipDate 0.6712 
   SalesTax state 0.4955 
   ShippingTerms USPrice 0.4948 
   SubTotal street 0.4945 
   Total zip 0.4943 
   ShippingMethod USPrice 0.4943 
   Header (sub-tree) shipTo (sub-tree) 0.4923 
   DeliveryDate city 0.4906 

 
 
In matching task #10 (cf. Table 21), the system identified most user mappings 

(A=17at a threshold ≥ 0.6803), missed two (C=2), and generated some incorrect 
mappings (B=7). Thus, our system attained PR= 0.7083, R = 0.8947, F-Value = 
0.7907 and Overall = 0.5262. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



In matching task #11 (cf. Table 22), the system identified some user mappings 
(A=21 at a threshold ≥ 0.4949), missed some (C=9), and generated quite a few 
incorrect mappings (B=34). Thus, our system attained PR= 0.3818, R = 0.7, F-Value 
= 0.5000 and Overall = -0.4334. 

 
Tab. 22. MS_PO_Excel.xsd and BizTalk_Excel_PO.xsd. 

 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd BizTakl_ Excel_PO.xsd  MS_PO_Excel.xsd BizTakl_ Excel_PO.xsd Scores 
PurchaseOrder PurchaseOrder  PurchaseOrder PurchaseOrder 1 

Header Header  Header Header 0.89 
PONumber OrderNum     

Date OrderDate     
BillTo InvoiceTo     

Name (BillTo) ContactName (InvoiceTo/Contact)  Name (BillTo) ContactName (InvoiceTo/Contact) 0.4955 
CompanyName CompanyName (InvoiceTo/Contact)  CompanyName CompanyName (InvoiceTo/Contact) 0.4974 

StreetAddress (BillTo) Street1 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4949 
StreetAddress (BillTo) Street2 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4949 
StreetAddress (BillTo) Street3 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4949 
StreetAddress (BillTo) Street4 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4949 

City (BillTo) City (InvoiceTo/Address)  City (BillTo) City (InvoiceTo/Address) 0.4985 
ZipCode (BillTo) PostalCode (InvoiceTo/Address)  ZipCode (BillTo) PostalCode (InvoiceTo/Address) 0.4968 

phone(BillTo) Telephone (InvoiceTo/Address)  phone(BillTo) Telephone (InvoiceTo/Address) 0.4987 
ShipTo DeliverTo     

Name (ShipTo) ContactName (DeliverTo /Contact)  Name (ShipTo) ContactName (DeliverTo /Contact) 0.4955 

CompanyName (ShipTo) CompanyName (DeliverTo 
/Contact)  CompanyName (ShipTo) CompanyName (DeliverTo /Contact) 0.4974 

StreetAddress (ShipTo) Street1 (DeliverTo /Address)  StreetAddress (ShipTo) Street1 (DeliverTo /Address) 0.4949 
StreetAddress (ShipTo) Street2 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4949 
StreetAddress (ShipTo) Street3 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4949 
StreetAddress (ShipTo) Street4 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4949 

City (ShipTo) City (DeliverTo /Address)  City (ShipTo) City (DeliverTo /Address) 0.4985 
ZipCode (ShipTo) PostalCode (DeliverTo /Address)  ZipCode (ShipTo) PostalCode (DeliverTo /Address) 0.4968 

Phone (ShipTo) Telephone (DeliverTo /Address)  Phone (ShipTo) Telephone (DeliverTo /Address) 0.4987 
Items Items     
Item Item     

ItemNum ItemNumber  ItemNum ItemNumber 0.4949 
Description PartDescription     

Qty Quantity     
UnitPrice UnitPrice  UnitPrice UnitPrice 0.4979 

Total TotalValue     
   Date ourAccountCode 0.8263 
   LineTotal stateProvince 0.8177 
   Items InvoiceTo 0.8112 
   BillTo DeliverTo 0.7993 
   Qty Street1 0.7914 
   UnitPrice Street3 0.7834 
   Job PostalCode 0.7724 
   Name ItemCount 0.7622 
   Desctiprion City 0.7620 
   Details Footer 0.7612 
   CustomerID OrderDate 0.7522 
   ItemNum country 0.7355 
   Total Contact 0.735 
   ShipTo Items 0.7258 
   PONumber yourAccountCode 0.7228 
   CompanyName (BillTo) Address (DeliverTo) 0.7136 
   Item Address 0.7133 
   zipCode contact 0.6962 
   city Item 0.6891 
   ShippingMethod totalValue 0.6635 
   Phone Contact 0.4966 
   PONumber yourPArtNumber 0.4963 
   ItemNum unitOfMeasure 0.4958 
   Vendor (sub-tree) Header (sub-tree) 0.4957 
   UnitPrice PartNumber 0.4956 
   Name e-mail 0.4956 
   e-mail Name 0.4956 
   LineTotal PartDescription 0.4952 
   SalesTax PartDescription 0.4950 
   SubTotal ContactName 0.4950 
   UnitPrice OrderNum 0.4950 
   country CustomerID 0.4946 
   LineTotal stateProvince 0.4949 
   city Quantity 0.4949 
   ShippingTerms Street1, Street1, Street3, Sttreet4 0.4948 
   country DeliveryDate 0.4939 



Tab. 23. MS_PO_Excel.xsd and BizTalk_Excel_PO.xsd, with user feedback (1 input mapping). 
 

Manual Mappings  System Mappings 
MS _PO_Excel.xsd BizTakl_ Excel_PO.xsd  MS_PO_Excel.xsd BizTakl_ Excel_PO.xsd Scores 

PurchaseOrder PurchaseOrder  PurchaseOrder PurchaseOrder 1 
Header Header     

PONumber OrderNum     
Date OrderDate     

BillTo InvoiceTo     
Name (BillTo) ContactName (InvoiceTo/Contact)  Name (BillTo) ContactName (InvoiceTo/Contact) 0.4955 
CompanyName CompanyName (InvoiceTo/Contact)  CompanyName CompanyName (InvoiceTo/Contact) 0.4999 

StreetAddress (BillTo) Street1 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street2 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street3 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street4 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 

City (BillTo) City (InvoiceTo/Address)  City (BillTo) City (InvoiceTo/Address) 0.4999 
ZipCode (BillTo) PostalCode (InvoiceTo/Address)     

phone(BillTo) Telephone (InvoiceTo/Address)     
ShipTo DeliverTo  ShipTo DeliverTo 0.8207 

Name (ShipTo) ContactName (DeliverTo /Contact)  Name (ShipTo) ContactName (DeliverTo /Contact) 0.4955 
CompanyName (ShipTo) CompanyName (DeliverTo /Contact)  CompanyName (ShipTo) CompanyName (DeliverTo /Contact) 0.4998 
StreetAddress (ShipTo) Street1 (DeliverTo /Address)  StreetAddress (ShipTo) Street1 (DeliverTo /Address) 0.7088 
StreetAddress (ShipTo) Street2 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street3 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street4 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 

City (ShipTo) City (DeliverTo /Address)  City (ShipTo) City (DeliverTo /Address) 0.4999 
ZipCode (ShipTo) PostalCode (DeliverTo /Address)     

Phone (ShipTo) Telephone (DeliverTo /Address)     
Items Items  Items Items 0.90833 
Item Item  Item Item 0.8 

ItemNum ItemNumber     
Description PartDescription     

Qty Quantity     
UnitPrice UnitPrice  UnitPrice UnitPrice 0.98 

Total TotalValue     
   BillTo Header 0.7488 
   City (BillTo) Contact (Header) 0.6626 
   CompanyName (BillTo) CompanyName (Header) 0.4999 
   Name (BillTo) ContactName (Header) 0.4956 
   Name (Vendor) Email (Header) 0.4957 
   Phone (Vendor) Telephone (Header) 0.4965 
   CompanyName (BillTo) OrderDate (Header) 0.7942 
   Name (BillTo) OrderNum (Header) 0.81 
   Phone (BillTo) companyName 0.4952 
   StreetAddress (BillTo) OurAccountCode 0.7886 
   ZipCode (BillTo) YourAccountCode (Header) 0.7996 
   Header InvoiceTo 0.7601 
   Date (Header) Address (InvoiceTo) 0.7333 
   LineTotal stateProvince (InvoiceTo) 0.4950 
   PONumber Contact (InvoiceTo) 0.6162 
   Name (Vendor) Email (InvoiceTo) 0.4957 
   Phone (Vendor) Telephone (InvoiceTo) 0.4965 
   Descritpion ItemNumber 0.7767 
   ItemNum PartDescription 0.7856 
   Job PartNumber 0.7729 
   LineTotal quantity 0.8163 
   Qty unitOfMeasure 0.7277 
   PONumber YourPartNumber 0.4964 
   SalesTax PartDescritpion 0.4951 
   Subtotal ItemCount 0.7514 
   Total Telephone 0.4954 
   Phone (ShipTo) companyName (DeliverTo) 0.4952 
   ZipCode Contact 0.6963 
   CompanyName Email 0.4950 
   CompanyName Telephone 0.4953 
   Items Footer 0.4913 
   Details Address (InvoiceTo) 0.4923 
   CustomerID Country (InvoiceTo) 0.4947 
   CustomerID (Header) Country (InvoiceTo) 0.4947 
   City (BillTo) postalCode (InvoiceTo) 0.4946 
   Vendor Contact 0.4933 
   City (ShipTo) Country (DeliverTo) 0.4940 
   City (ShipTo) PostalCode (DeliverTo) 0.4946 
   Phone (ShipTo) StateProvince (DeliverTo) 0.4945 



Input Mapping: 
− ShipTo (MS_PO_Excel)  DeliverTo (Biztalk_Excel_PO) 
 

When considering user feedback in matching task #11 (cf. Table 23), the 
system identified some user mappings (A=19 at a threshold ≥ 0.4950), missed some 
(C=12), and generated quite a few incorrect mappings (B=30). Thus, our system 
obtained PR= 0.3878, R = 0.6129, F-Value = 0.4750 and Overall = -0.3547. 

 
Tab. 24. MS_PO_Excel.xsd and BizTalk_Excel_PO.xsd, with user feedback (2 input mappings). 

 

Manual Mappings  System Mappings 
MS _PO_Excel.xsd BizTakl_ Excel_PO.xsd  MS_PO_Excel.xsd BizTakl_ Excel_PO.xsd Scores 

PurchaseOrder PurchaseOrder  PurchaseOrder PurchaseOrder 1 
Header Header  Header Header 0.9833 

PONumber OrderNum     
Date OrderDate     

BillTo InvoiceTo  BillTo InvoiceTo 0.8207 
Name (BillTo) ContactName (InvoiceTo/Contact)  Name (BillTo) ContactName (InvoiceTo/Contact) 0.4955 
CompanyName CompanyName (InvoiceTo/Contact)  CompanyName CompanyName (InvoiceTo/Contact) 0.4998 

StreetAddress (BillTo) Street1 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.7088 
StreetAddress (BillTo) Street2 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street3 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street4 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 

City (BillTo) City (InvoiceTo/Address)  City (BillTo) City (InvoiceTo/Address) 0.4999 
ZipCode (BillTo) PostalCode (InvoiceTo/Address)     

phone(BillTo) Telephone (InvoiceTo/Address)     
ShipTo DeliverTo  ShipTo DeliverTo 0.8207 

Name (ShipTo) ContactName (DeliverTo /Contact)  Name (ShipTo) ContactName (DeliverTo /Contact) 0.4955 
CompanyName (ShipTo) CompanyName (DeliverTo /Contact)  CompanyName (ShipTo) CompanyName (DeliverTo /Contact) 0.4998 
StreetAddress (ShipTo) Street1 (DeliverTo /Address)  StreetAddress (ShipTo) Street1 (DeliverTo /Address) 0.7088 
StreetAddress (ShipTo) Street2 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street3 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street4 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 

City (ShipTo) City (DeliverTo /Address)  City (ShipTo) City (DeliverTo /Address) 0.4999 
ZipCode (ShipTo) PostalCode (DeliverTo /Address)     

Phone (ShipTo) Telephone (DeliverTo /Address)     
Items Items  Items Items 0.9167 
Item Item  Item Item 0.8 

ItemNum ItemNumber     
Description PartDescription     

Qty Quantity     
UnitPrice UnitPrice  UnitPrice UnitPrice 0.98 

Total TotalValue     
   Details Footer 0.7429 
   ShippingMethod TotalValue 0.6636 
   CustomerID OrderDate 0.7523 
   UnitPrice OrderNum 0.4950 
   Date OurAccountCode 0.8264 
   PONumber YourAccountCode 0.7228 
   Description ItemNumber 0.7767 
   ItemNum PartDescription 0.7856 
   Job PartNumber 0.7729 
   LineTotal Quantity 0.8163 
   Qty UnitOfMeasure 0.7277 
   PONumber YourPartNumber 0.4963 
   SalesTax PartDescription 0.4950 
   SubTotal ItemCount 0.7514 
   Total Telephone 0.4954 
   Phone (BillTo) companyName (InvoiceTo) 0.4952 
   ZipCode (BillTo) Contact (InvoiceTo) 0.6963 
   CompanyName (BillTo) Email (InvoiceTo) 0.4950 
   CompanyName (BillTo) Telephone (InvoiceTo) 0.4953 
   Phone (ShipTo) companyName (DeliverTo) 0.4952 
   ZipCode (ShipTo) Contact (DeliverTo) 0.6963 
   CompanyName (ShipTo) Email (DeliverTo) 0.4950 
   CompanyName (ShipTo) Telephone (DeliverTo) 0.4953 
   DeliveryDate Quantity 0.4916 
   ShippingTerms ContactName (Header) 0.4940 
   Header Contact 0.4926 
   Vendor (subtree) Contact (Header subtree) 0.4924 
   City (BillTo) Country (InvoiceTo) 0.4940 
   City (BillTo) PostalCode (InvoiceTo) 0.4946 
   Phone (BillTo) StateProvince (InvoiceTo) 0.4945 
   City (ShipTo) Country (DeliverTo) 0.4940 
   City (ShipTo) PostalCode (DeliverTo) 0.4946 
   Phone (ShipTo) StateProvince (DeliverTo) 0.4945 



Input Mapping: 
− ShipTo (MS_PO_Excel)  DeliverTo (Biztalk_Excel_PO) 
− BillTo (MS_PO_Excel)  InvoiceTo (Biztalk_Excel_PO) 

 
With user feedback (2 input mappings) in matching task #11 (cf. Table 24), 

the system identified some user mappings (A=21 at a threshold ≥ 0.4950), missed 
some (C=10), and generated a few incorrect mappings (B=23). PR= 0.4773, R = 
0.6774, F-Value = 0.5600 and Overall = -0.0644. 

 
Tab. 25. MS_PO_Excel.xsd and BizTalk_Excel_PO.xsd, with user feedback (3 input mappings). 

 

Manual Mappings  System Mappings 
MS _PO_Excel.xsd BizTakl_ Excel_PO.xsd  MS_PO_Excel.xsd BizTakl_ Excel_PO.xsd Scores 

PurchaseOrder PurchaseOrder  PurchaseOrder PurchaseOrder 1 
Header Header  Header Header 0.9833 

PONumber OrderNum     
Date OrderDate     

BillTo InvoiceTo  BillTo InvoiceTo 0.8207 
Name (BillTo) ContactName (InvoiceTo/Contact)  Name (BillTo) ContactName (InvoiceTo/Contact) 0.4955 
CompanyName CompanyName (InvoiceTo/Contact)  CompanyName CompanyName (InvoiceTo/Contact) 0.4998 

StreetAddress (BillTo) Street1 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.7088 
StreetAddress (BillTo) Street2 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street3 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 
StreetAddress (BillTo) Street4 (InvoiceTo/Address)  StreetAddress (BillTo) Street1 (InvoiceTo/Address) 0.4950 

City (BillTo) City (InvoiceTo/Address)  City (BillTo) City (InvoiceTo/Address) 0.4999 
ZipCode (BillTo) PostalCode (InvoiceTo/Address)     

phone(BillTo) Telephone (InvoiceTo/Address)     
ShipTo DeliverTo  ShipTo DeliverTo 0.8207 

Name (ShipTo) ContactName (DeliverTo /Contact)  Name (ShipTo) ContactName (DeliverTo /Contact) 0.4955 
CompanyName (ShipTo) CompanyName (DeliverTo /Contact)  CompanyName (ShipTo) CompanyName (DeliverTo /Contact) 0.4998 
StreetAddress (ShipTo) Street1 (DeliverTo /Address)  StreetAddress (ShipTo) Street1 (DeliverTo /Address) 0.7088 
StreetAddress (ShipTo) Street2 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street3 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 
StreetAddress (ShipTo) Street4 (DeliverTo /Address)  StreetAddress (ShipTo) Street2 (DeliverTo /Address) 0.4950 

City (ShipTo) City (DeliverTo /Address)  City (ShipTo) City (DeliverTo /Address) 0.4999 
ZipCode (ShipTo) PostalCode (DeliverTo /Address)     
Phone (ShipTo) Telephone (DeliverTo /Address)     

Items Items  Items Items 0.9167 
Item Item  Item Item 0.8 

ItemNum ItemNumber  ItemNum ItemNumber 0.835 
Description PartDescription  Description PartDescription 1 

Qty Quantity     
UnitPrice UnitPrice  UnitPrice UnitPrice 0.975 

Total TotalValue     
   Details Footer 0.7429 
   ShippingMethod totalValue 0.6636 
   CustomerID OrderDate 0.7522 
   UnitPrice OrderNum 0.4953 
   Date OurAccountCode 0.8263 
   PONumber YourAccountCode 0.7228 
   Job PartNumber 0.7845 
   LineTotal Quantity 0.8163 
   Qty UnitOfMeasure 0.7327 
   PONumber YourPartNumber 0.4964 
   SalesTax OrderDate 0.4948 
   SubTotal ItemCount 0.7514 
   Total Telephone 0.4954 
   Phone (BillTo) companyName (InvoiceTo) 0.4952 
   ZipCode (BillTo) Contact (InvoiceTo) 0.6963 
   CompanyName (BillTo) Email (InvoiceTo) 0.4950 
   CompanyName (BillTo) Telephone (InvoiceTo) 0.4953 
   Phone (ShipTo) companyName (DeliverTo) 0.4952 
   ZipCode (ShipTo) Contact (DeliverTo) 0.6963 
   CompanyName (ShipTo) Email (DeliverTo) 0.4950 
   CompanyName (ShipTo) Telephone (DeliverTo) 0.4953 
   DeliveryDate Quantity 0.4924 
   Items Contact (Header) 0.4937 
   Vendor (subtree) Contact (Header - subtree) 0.4925 
   City (BillTo) Country (InvoiceTo) 0.4940 
   City (BillTo) PostalCode (InvoiceTo) 0.4946 
   Phone (BillTo) StateProvince (InvoiceTo) 0.4945 
   City (ShipTo) Country (DeliverTo) 0.4940 
   City (ShipTo) PostalCode (DeliverTo) 0.4946 
   Phone (ShipTo) StateProvince (DeliverTo) 0.4945 



Input Mapping: 
− ShipTo (MS_PO_Excel)  DeliverTo (Biztalk_Excel_PO) 
− BillTo (MS_PO_Excel)  InvoiceTo (Biztalk_Excel_PO) 
− Description (MS_PO_Excel)  PartDescription (Biztalk_Excel_PO) 

 
With user feedback (3 input mappings) in matching task #11 (cf. Table 25), 

the system identified more user mappings (A=22 at a threshold ≥ 0.4950), missed 
some (C=9), and generated a few incorrect mappings (B=21). PR= 0.5116, R = 
0.7097, F-Value = 0.5946 and Overall = 0.0322 (it crossed the Overall zero barrier). 

 
Tab. 26. MS_PO_Excel.xsd and BizTalk_CIDX_PO.xsd. 

 

Manual Mappings  System Mappings 
MS _PO_Excel.xsd BizTalk_CIDX_PO.xsd  MS_PO_Excel.xsd BizTalk_CIDX_PO.xsd Scores 

PurchaseOrder PO  PurchaseOrder PO 0.9141 
Header POHeader  Header POHeader 0.8423 

PONumber PONumber  PONumber PONumber 1 
Date PODate     

BillTo POBillTo     
StreetAddress (BillTo) street1 (POBillTo)  StreetAddress (BillTo) street1 (POBillTo) 0.4957 
StreetAddress (BillTo) street2 (POBillTo)  StreetAddress (BillTo) street2 (POBillTo) 0.4957 
StreetAddress (BillTo) street3 (POBillTo)  StreetAddress (BillTo) street3 (POBillTo) 0.4957 
StreetAddress (BillTo) street4 (POBillTo)  StreetAddress (BillTo) stree4 (POBillTo) 0.4957 

City (BillTo) city (POShipTo)  City (BillTo) city (POShipTo) 0.4984 
ZipCode (BillTo) postalCode (POShipTo)  ZipCode (BillTo) postalCode (POShipTo) 0.4973 

ShipTo POShipTo  ShipTo POShipTo 0.8533 
StreetAddress (ShipTo) street1 (POShipTo)  StreetAddress (ShipTo) street1 (POShipTo) 0.8303 
StreetAddress (ShipTo) street2 (POShipTo)  StreetAddress (ShipTo) street2 (POShipTo) 0.4957 
StreetAddress (ShipTo) street3 (POShipTo)  StreetAddress (ShipTo) street3 (POShipTo) 0.4957 
StreetAddress (ShipTo) street4 (POShipTo)  StreetAddress (ShipTo) street4 (POShipTo) 0.4957 

City (ShipTo) city (POShipTo)  City (ShipTo) city (POShipTo) 0.8955 
ZipCode (ShipTo) postalCode (POShipTo)     

Items POLines  Items POLines 0.785 
Item Item  Item Item 0.75 

ItemNum partNo     
Qty Qty     

UnitPrice unitPrice     
LineTotal Line     

   ItemNum Line 0.8285 
   CompanyName ContactFunctionName 0.8228 
   CustomerID PODate 0.8216 
   ShippingTerms street4 (POBillTo) 0.8167 
   Phone PostalCode 0.8154 
   city ContactEmail 0.8128 
   SubTotal StartAt 0.8104 
   ShippingMethod street3 (POBillTo) 0.8101 
   Name ContactName 0.8081 
   Name (ShipTo) entityIdentifier 0.8066 
   UnitPrice uom 0.8055 
   ZipCode ContactPhone 0.8031 
   LineTotal qty 0.8011 
   DeliveryDate Country 0.7938 
   Job partNo 0.7933 
   ZipCode Street2 0.7863 
   Qty UnitPrice 0.7555 
   Details POBillTo 0.7462 
   CompanyName country 0.7459 
   BillTo Contact 0.7387 
   Total partNo 0.4956 
   ItemNum Count 0.4954 
   Date ContactFunctionCode 0.4952 
   Date attn (POBillTo) 0.4951 
   Date attn (POShipTo) 0.4951 
   SalesTax PostalCode 0.4950 
   StreetAddress entityIdentifier 0.4949 
   Phone PostalCode 0.4948 
   LineTotal StateProvince 0.4945 
   LineTotal stateProvince 0.4945 
   Vendor (sub-tree) POShipTo (sub-tree) 0.4935 
   Description PostalCode 0.4930 



In matching task #12 (cf. Table 26), the system identified some user mappings 
(A=17 at a threshold ≥ 0.4949), missed some (C=7), and generated quite a few 
incorrect mappings (B=20). Thus, our system obtained PR= 0.4595, R = 0.7083, F-
Value = 0.5574 and Overall = -0.1248. 

 
Tab. 27. MS_PO_Excel.xsd and BizTalk_CIDX_PO.xsd, matching with user feedback (1 input 

mapping). 
 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd BizTalk_CIDX_PO.xsd  MS_PO_Excel.xsd BizTalk_CIDX_PO.xsd Scores 
PurchaseOrder PO  PurchaseOrder PO 0.8142 

Header POHeader  Header POHeader 0.8274 
PONumber PONumber  PONumber PONumber 1 

Date PODate     
BillTo POBillTo  BillTo POBillTo 0.7259 

StreetAddress (BillTo) street1 (POBillTo)  StreetAddress (BillTo) street1 (POBillTo) 0.8304 
StreetAddress (BillTo) street2 (POBillTo)  StreetAddress (BillTo) street2 (POBillTo) 0.4957 
StreetAddress (BillTo) street3 (POBillTo)  StreetAddress (BillTo) street3 (POBillTo) 0.4957 
StreetAddress (BillTo) street4 (POBillTo)     

City (BillTo) city (POBillTo)  City (BillTo) city (POBillTo) 0.9956 
ZipCode (BillTo) postalCode (POShipTo)     

ShipTo POShipTo  ShipTo POShipTo 0.8583 
StreetAddress (ShipTo) street1 (POShipTo)  StreetAddress (ShipTo) street1 (POShipTo) 0.8304 
StreetAddress (ShipTo) street2 (POShipTo)  StreetAddress (ShipTo) street2 (POShipTo) 0.4957 
StreetAddress (ShipTo) street3 (POShipTo)  StreetAddress (ShipTo) street3 (POShipTo) 0.4957 
StreetAddress (ShipTo) street4 (POShipTo)     

City (ShipTo) city (POShipTo)  City (ShipTo) city (POShipTo) 0.9956 
ZipCode (ShipTo) postalCode (POShipTo)     

Items POLines  Items POLines 0.775 
Item Item  Item Item 0.85 

ItemNum partNo     
Qty Qty     

UnitPrice unitPrice     
LineTotal Line     

   ItemNum Line 0.8286 
   UnitPrice uom 0.8056 
   Linetotal qty 0.8011 
   Job PartNum 0.7933 
   Qty UnitPrice 0.7556 
   CompanyName (BillTo) Country (POBillTo) 0.7460 
   CustomerID PODate 0.8217 
   SubTotal StartAt 0.8104 
   Phone (Billto) PostalCode (POBillTo) 0.8154 
   Phone (ShipTo) PostalCode (POShipTo) 0.8154 
   Name (BillTo) entityIdentifier (POBillTo) 0.8067 
   Name (ShipTo) entityIdentifier (POShipTo) 0.8067 
   ZipCode (BillTo) Street4 (POBillTo) 0.7864 
   ZipCode (ShipTo) Street4 (POShipTo) 0.7864 
   CompanyName (ShipTo) Country (POShipTo) 0.7460 
   BillTo Contact 0.4924 
   SalesTax PostalCode 0.4951 
   ContactFunctionCode Date 0.4952 
   ItemNum Count 0.4954 
   Total PartNo 0.4956 
   Date attn (POBillTo) 0.4952 
   Vendor POLines 0.4936 
   UnitPrice entityIdentifier 0.4947 
   Qty contactName 0.4937 
   LineTotal StateProvince (POBillTo) 0.4946 
   LineTotal stateProvince (POShipTo) 0.4946 
   Job stateProvince 0.4942 
   Description PostalCode 0.4930 

 
Input mapping: 

− Details (MS_PO_Excel)  null (Biztalk_CIDX) 
 

Considering user feedback (1 input mapping) in match task task #12 (Table 
27), the system identified some user mappings (A=15 at a threshold ≥ 0.4957), 
missed some (C=10), and generated a few incorrect mappings (B=15). Thus, PR= 
0.5, R = 0.625, F-Value = 0.5556 and Overall=0. 

 
 



 
Tab. 28. MS_PO_Excel.xsd and BizTalk_CIDX_PO.xsd, with user feedback (2 input mappings). 

 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd BizTalk_CIDX_PO.xsd  MS_PO_Excel.xsd BizTalk_CIDX_PO.xsd Scores 
PurchaseOrder PO  PurchaseOrder PO 0.8142 

Header POHeader  Header POHeader 0.8274 
PONumber PONumber  PONumber PONumber 1 

Date PODate     
BillTo POBillTo  BillTo POBillTo 0.7259 

StreetAddress (BillTo) street1 (POBillTo)  StreetAddress (BillTo) street1 (POBillTo) 0.8304 
StreetAddress (BillTo) street2 (POBillTo)  StreetAddress (BillTo) street2 (POBillTo) 0.4957 
StreetAddress (BillTo) street3 (POBillTo)  StreetAddress (BillTo) street3 (POBillTo) 0.4957 
StreetAddress (BillTo) street4 (POBillTo)     

City (BillTo) city (POBillTo)  City (BillTo) city (POBillTo) 0.9956 
ZipCode (BillTo) postalCode (POShipTo)     

ShipTo POShipTo  ShipTo POShipTo 0.8583 
StreetAddress (ShipTo) street1 (POShipTo)  StreetAddress (ShipTo) street1 (POShipTo) 0.8304 
StreetAddress (ShipTo) street2 (POShipTo)  StreetAddress (ShipTo) street2 (POShipTo) 0.4957 
StreetAddress (ShipTo) street3 (POShipTo)  StreetAddress (ShipTo) street3 (POShipTo) 0.4957 
StreetAddress (ShipTo) street4 (POShipTo)     

City (ShipTo) city (POShipTo)  City (ShipTo) city (POShipTo) 0.9956 
ZipCode (ShipTo) postalCode (POShipTo)     

Items POLines  Items POLines 0.775 
Item Item  Item Item 0.85 

ItemNum partNo  ItemNum partNo 0.8171 
Qty Qty     

UnitPrice unitPrice     
LineTotal Line     

   UnitPrice uom 0.8106 
   Linetotal qty 0.8111 
   Qty UnitPrice 0.7606 
   CompanyName (BillTo) Country (POBillTo) 0.7460 
   CustomerID PODate 0.8217 
   SubTotal StartAt 0.8104 
   Phone (Billto) PostalCode (POBillTo) 0.8154 
   Phone (ShipTo) PostalCode (POShipTo) 0.8154 
   Name (BillTo) entityIdentifier (POBillTo) 0.8067 
   Name (ShipTo) entityIdentifier (POShipTo) 0.8067 
   ZipCode (BillTo) Street4 (POBillTo) 0.7864 
   ZipCode (ShipTo) Street4 (POShipTo) 0.7864 

   CompanyName 
(ShipTo) Country (POShipTo) 0.7460 

   Description Line 0.7282 
   BillTo Contact 0.4924 
   SalesTax StateProvince (PoBillTo) 0.4944 
   SalesTax StateProvince (PoShipTo) 0.4944 
   SalesTax PostalCode (POShipTo) 0.4951 
   ContactFunctionCode Date 0.4953 
   ItemNum Count 0.4955 
   Total PartNo 0.4956 
   Date attn (POBillTo) 0.4952 
   Date Attn (POShipTo) 0.4952 

 
Input mappings:  

− Details (MS_PO_Excel)  null (Biztalk_CIDX) 
− Job (MS_PO_Excel)  null (Biztalk_CIDX) 

 
Considering user feedback (2 input mapping) in match task task #12 (Table 

28), the system identified some user mappings (A=16 at a threshold ≥ 0.4957), 
missed some (C=8), and generated a few incorrect ones (B=14). Thus, PR= 0.5333, 
R = 0.6667, F-Value = 0.5926 and Overall=0.0833. 

 
 
 
 
 
 



 
 

Tab. 29. MS_PO_Excel.xsd and BizTalk_CIDX_PO.xsd, matching with user feedback  
(3 input mappings). 

 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd BizTalk_CIDX_PO.xsd  MS_PO_Excel.xsd BizTalk_CIDX_PO.xsd Scores 
PurchaseOrder PO  PurchaseOrder PO 0.8142 

Header POHeader  Header POHeader 0.8274 
PONumber PONumber  PONumber PONumber 1 

Date PODate     
BillTo POBillTo  BillTo POBillTo 0.7259 

StreetAddress (BillTo) street1 (POBillTo)  StreetAddress (BillTo) street1 (POBillTo) 0.8304 
StreetAddress (BillTo) street2 (POBillTo)     
StreetAddress (BillTo) street3 (POBillTo)  StreetAddress (BillTo) street3 (POBillTo) 0.4957 
StreetAddress (BillTo) street4 (POBillTo)  StreetAddress (BillTo) street4 (POBillTo) 0.4957 

City (BillTo) city (POBillTo)  City (BillTo) city (POBillTo) 0.9956 
ZipCode (BillTo) postalCode (POShipTo)     

ShipTo POShipTo  ShipTo POShipTo 0.8583 
StreetAddress (ShipTo) street1 (POShipTo)  StreetAddress (ShipTo) street1 (POShipTo) 0.8304 
StreetAddress (ShipTo) street2 (POShipTo)     
StreetAddress (ShipTo) street3 (POShipTo)  StreetAddress (ShipTo) street3 (POShipTo) 0.4957 
StreetAddress (ShipTo) street4 (POShipTo)  StreetAddress (ShipTo) street4 (POShipTo) 0.4957 

City (ShipTo) city (POShipTo)  City (ShipTo) city (POShipTo) 0.9956 
ZipCode (ShipTo) postalCode (POShipTo)     

Items POLines  Items POLines 0.775 
Item Item  Item Item 0.85 

ItemNum partNo  ItemNum partNo 0.8171 
Qty Qty  Qty Qty 0.8833 

UnitPrice unitPrice  UnitPrice unitPrice 0.975 
LineTotal Line     

   UnitPrice StateProvince (POBillTo) 0.4947 
   CompanyName (BillTo) Country (POBillTo) 0.7460 
   CustomerID PODate 0.8217 
   SubTotal StartAt 0.8104 
   Phone (Billto) PostalCode (POBillTo) 0.8154 
   Phone (ShipTo) PostalCode (POShipTo) 0.8154 
   Name (BillTo) entityIdentifier (POBillTo) 0.8067 
   Name (ShipTo) entityIdentifier (POShipTo) 0.8067 
   ZipCode (BillTo) Street2 (POBillTo) 0.7864 
   ZipCode (ShipTo) Street2 (POShipTo) 0.7864 

   CompanyName 
(ShipTo) Country (POShipTo) 0.7460 

   Description Line 0.7115 
   BillTo Contact 0.4924 
   SalesTax StateProvince (PoBillTo)  
   UnitPrice StateProvince (PoShipTo) 0.4947 
   SalesTax PostalCode (POShipTo) 0.4951 
   Total PartNo 0.4956 
   Date attn (POBillTo) 0.4952 
   Date Attn (POShipTo) 0.4952 
   Date ContactFunction 0.4953 
   Vendor POLines 0.4930 
   UnitPrice Count 0.4956 
   SubTotal uom 0.4946 

 
Input mappings:  

− Details (MS_PO_Excel)  null (Biztalk_CIDX)  
− Job (MS_PO_Excel)  null (Biztalk_CIDX) 
− LineTotal (MS_PO_Excel)  null (Biztalk_CIDX) 
 

Considering user feedback (3 input mapping) in match task task #12 (Table 
29), the system identified more user mappings (A=18 at a threshold ≥ 0.4957), 
missed some (C=6), and generated fewer incorrect ones (B=12). Thus, PR= 0.6, R = 
0.75, F-Value = 0.6667 and Overall=0.25. 

 
 
 



 
 
 
 

Tab. 30. MS_PO_Excel.xsd and Oreilly_PO.xsd. 
 
Manual Mappings  System Mappings 

MS _PO_Excel.xsd Oreilly_PO.xsd  MS_PO_Excel.xsd Oreilly_PO.xsd Scores 
PurchaseOrder Purchase-order  PurchaseOrder Purchase-order 0.8704 

Date date  Date date 0.4974 
BillTo billing-address  BillTo billing-address 0.7131 

Name (BillTo) name (billing-address)  Name (BillTo) name (billing-address) 0.88 
CompanyName (BillTo) company (billing-address)  CompanyName (BillTo) company (billing-address) 0.7937 
StreetAddress (BillTo) street (Billing-address)  StreetAddress (BillTo) street (Billing-address) 0.7395 

City (BillTo) city (billing-address)  City (BillTo) city (billing-address) 1 
ZipCode (BillTo) zip (billing-address)  ZipCode (BillTo) zip (billing-address) 0.9114 

ShipTo shipping-address  ShipTo shipping-address 0.8023 
Name (ShipTo) name (shipping -address)  Name (ShipTo) name (shipping -address) 0.88 

CompanyName (ShipTo) company (shipping -address)  CompanyName 
(ShipTo) company (shipping -address) 0.7937 

StreetAddress (ShipTo) street (shipping -address)  StreetAddress (ShipTo) street (shipping -address) 0.7395 
City (ShipTo) city (shipping -address)  City (ShipTo) city (shipping -address) 1 

ZipCode (ShipTo) zip (shipping -address)  ZipCode (ShipTo) zip (shipping -address) 0.9114 
Items items  Items items 0.8933 
Item item  Item item 0.76 
Qty quantity  Qty quantity 0.9164 

ItemNumber product-number  ItemNumber product-number 0.8233 
Description description  Description description 0.8333 
UnitPrice unitcost  UnitPrice unitcost 0.8133 

   Phone (BillTo) state (billing-address) 0.7962 
   Phone (BillTo) state (billing-address) 0.7962 
   Header date 0.7283 
   SalesTax state 0.4955 
   SubTotal date 0.4949 
   Total unitcost 0.4949 
   Job state 0.4943 
   LineTotal state 0.4941 
   Vendor (sub-tree) name 0.4941 
   CustomerID description 0.4941 
   PONumber quantity 0.4923 
   Details (sub-tree) billing-address (sub-tree) 0.4913 

 
In matching task #13 (cf. Table 30), the system identified all user mappings 

(A=20 at a threshold ≥ 0.4974). It only generated three incorrect mappings (B=3). 
Thus, our system attained PR= 0.8696, R = 1, F-Value = 0.9303 and Overall = 
0.8500. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Tab. 31.  Syn_PO.xsd and Oreilly_PO.xsd. 
 

Manual Mappings  System Mappings 
Syn_PO.xsd Oreilly_PO.xsd    Syn_PO.xsd Oreilly_PO.xsd   Scores 

Order Purchase-order  Order Purchase-order 0.8231 
DateCreated Date     

BillTo billing-address  BillTo billing-address 0.7990 
Street (BillTo/Address) street (billing-address)  Street (BillTo/Address) street (billing-address) 0.4888 
City (BillTo/Address) city (billing-address)  City (BillTo/Address) city (billing-address) 0.4973 
State (BillTo/Address) state (billing-address)  State (BillTo/Address) state (billing-address) 0.4969 

PostalCode (BillTo/Address) zip (billing-address)  PostalCode (BillTo/Address) zip (billing-address) 0.4971 
Organization (BillTo) Company (billing-address)  Organization (BillTo) Company (billing-address) 0.6770 

Name (BillTo/Organization) name (billing-address)  Name (BillTo/Organization) name (billing-address) 0.4979 
ShipTo shipping-address     

Street (ShipTo) street (shipping-address)  Street (ShipTo) street (shipping-address) 0.4888 
City (ShipTo) city (shipping-address)  City (ShipTo/Address) city (shipping -address) 0.4973 
State (ShipTo) state (shipping-address)  State (ShipTo) state (shipping-address) 0.4969 

PostalCode (ShipTo) zip (shipping-address)     
Organization (ShipTo) company (shipping-address)     

Name (ShipTo/Organization) name (shipping-address)     
Items items  Items items 0.9 
Item item  Item item 0.86 

ProductName Product-number  ProductName Product-number 0.8484 
Quantity quantity  Quantity quantity 0.8333 
UnitCost unitcost  UnitCost unitcost 0.8333 

   Name (POSupplier) Name (shipping-address) 0.87 
   DateCreated state (billing-address) 0.8143 
   Comment city (billing-address) 0.7796 
   Tel zip (shipping-address) 0.7625 
   LineNo description 0.7565 
   Header billing-address 0.7538 
   POSupplier shipping-address 0.73 
   Fax city (shipping-address) 0.77 
   OrderDescription street (billing-address) 0.7169 
   OrderNo zip (billing-address) 0.7062 
   Address (BillTo) City (billing-address) 0.6662 
   State date 0.4961 
   UnitOfMeasure unitcost 0.4957 
   ShipmentDate Product-number 0.4952 
   Country (BillTo) City (billing-address) 0.4950 
   url (BillTo) Zip (billing-address) 0.4946 

   ReferenceNo 
(BillTo/Organization) Zip (billing-address) 0.4941 

   ShipTo (sub-tree) name 0.4932 
   POBuyer (sub-tree) quantity 0.4931 
   Footer (sub-tree) billing-address (sub-tree) 0.4918 
   ProductName Company (shipping-address) 0.4915 

 
In matching task #14 (cf. Table 31), the system identified most user mappings 

(A=16 at a threshold ≥ 0.4969), disregarded a few (C=5), and generated some 
incorrect mappings (B=11). Thus, our system attained PR= 0.5927, R = 0.7619, F-
Value = 0.6667 and Overall = 0.2383. 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
Tab. 32.  Syn_PO.xsd and BizTalk_PO.xsd. 

 
Manual Mappings  System Mappings 

Syn_PO.xsd BizTalk_PO.xsd    Syn_PO.xsd BizTalk_PO.xsd   Scores 
Order purchaseOrder  Order purchaseOrder 0.8511 

DateCreated (Order/Header) OrderDate (purchaseOrer)     
Comment (Order/Header) comment (purchaseOrer)  Comment (Order/Header) comment (purchaseOrer) 0.4981 

BillTo billTo  BillTo billTo 0.975 
Street (BillTo/Address) street (billTo)  Street (BillTo/Address) street (billTo) 0.4962 
City (BillTo/Address) city (billTo)  Street (BillTo/Address) street (billTo) 0.4981 
State (BillTo/Address) state (billTo)  State (BillTo/Address) state (billTo) 0.4969 

PostalCode (BillTo/Address) zip (billTo)     
Country (BillTo/Address) country (billTo)  Country (BillTo/Address) country (billTo) 0.4944 

Name (BillTo/Organization) name (billTo)  Name (BillTo/Organization) name (billTo) 0.4979 
ShipTo shipTo  ShipTo (sub-tree) shipTo (sub-tree) 0.9583 

Street (ShipTo/Address) street (shipTo)  Street (ShipTo/Address) street (shipTo) 0.4995 
City (ShipTo/Address) city (shipTo)  City (ShipTo/Address) city (shipTo) 0.4999 
State (ShipTo/Address) state (shipTo)  State (ShipTo/Address) state (shipTo) 0.4997 

PostalCode (ShipTo/Address) zip (shipTo)  PostalCode (ShipTo/Address) zip (shipTo) 0.4971 
Country (ShipTo/Address) country (shipTo)  Country (ShipTo/Address) country (shipTo) 0.4944 

Name (ShipTo/Organization) name (shipTo)  Name (ShipTo/Organization) name (shipTo) 0.97 
Items Items  Items items 0.9916 
Item Item  Item item 1 

ProductName ProductName     
Quantity quantity     
UnitPrice USPrice  UnitPrice USPrice 0.8516 

ShipmentDate shipDate     
   Header billTo 0.7559 
   Comment city (billTo) 0.6792 
   DateCreated state 0.7420 
   OrderDescription street 0.7404 
   OrderNo zip 0.6125 

   LineNo comment 
(purchaseOrder/items/item) 0.7541 

   ProductName partNum 0.8361 
   Quantity productName 0.8176 
   ShipmentDate quantity 0.8207 
   UnitOfMeasure shipDate 0.7848 
   POBuyer OrderDate 0.6311 
   Tel street 0.85 
   POSupplier shipTo 0.8056 
   Fax city (shipTo) 0.76 
   Address (ShipTo) State (shipTo) 0.6842 
   Organization (ShipTo) street (shipTo) 0.6683 
   Organization (BillTo) country (billTo) 0.6254 
   Address (BillTo) City (billTo) 0.5525 
   Country (ShipTo/Address) city (shipTo) 0.4965 
   UnitPrice zip 0.4959 
   PostalCode (ShipTo/Address) Stare (shipTo) 0.4956 
   url (ShipTo/Organization) zip (shipTo) 0.4954 
   ReferenceNo (ShipTo/Organization) name (shipTo) 0.4947 
   PostalCode (BillTo/Address) (billTo) 0.4877 
   ReferenceNo (BillTo/Organization) billTo (sub-tree) 0.4876 
   url (BillTo/Organization) billTo (sub-tree) 0.4883 
   url (BillTo/Organization) Zip (billTo) 0.4872 

 
In matching task #15 (cf. Table 32), the system identified some user mappings 

(A=16 at a threshold ≥ 0.4962), disregarded some (C=5), and generated quite a few 
incorrect mappings (B=19). Thus, our system attained PR= 0.4571, R = 0.7619, F-
Value = 0.5714 and Overall = -0.1430. 

 
 
 



 
 
 
 

Tab. 33.  Syn_PO.xsd and BizTalk_PO.xsd, matching with user feedback (1 input mapping). 
 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_PO.xsd    Syn_PO.xsd BizTalk_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
DateCreated (Order/Header) OrderDate (purchaseOrer)     

Comment (Order/Header) comment (purchaseOrer)     
BillTo billTo  BillTo billTo 0.985 

Street (BillTo/Address) street (billTo)  Street (BillTo/Address) street (billTo) 0.4995 
City (BillTo/Address) city (billTo)  City (BillTo/Address) city (billTo) 0.4999 
State (BillTo/Address) state (billTo)  State (BillTo/Address) state (billTo) 0.4997 

PostalCode (BillTo/Address) zip (billTo)     
Country (BillTo/Address) country (billTo)  Country (BillTo/Address) country (billTo) 0.4945 

Name (BillTo/Organization) name (billTo)  Name (BillTo/Organization) name (billTo) 0.97 
ShipTo shipTo  ShipTo shipTo 0.965 

Street (ShipTo/Address) street (shipTo)  Street (ShipTo/Address) street (shipTo) 0.4995 
City (ShipTo/Address) city (shipTo)  City (ShipTo/Address) city (shipTo) 0.4999 
State (ShipTo/Address) state (shipTo)  State (ShipTo/Address) state (shipTo) 0.4997 

PostalCode (ShipTo/Address) zip (shipTo)     
Country (ShipTo/Address) country (shipTo)  Country (ShipTo/Address) country (shipTo) 0.4945 

Name (ShipTo/Organization) name (shipTo)  Name (ShipTo/Organization) name (shipTo) 0.4999 
Items Items  Items items 0.985 
Item Item  Item item 1 

ProductName ProductName     
Quantity quantity     
UnitPrice USPrice  UnitPrice USPrice 0.8058 

ShipmentDate shipDate     
   Address (BillTo) State (billTo) 0.6521 
   Address (ShipTo) State (shipTo) 0.6521 
   LineNo comment (purchaseOrder/items/item) 0.7271 
   Footer Comment (purchaseOrder) 0.6321 
   ProductName partNum 0.7981 
   Quantity productName 0.7988 
   ShipmentDate quantity 0.8004 
   UnitOfMeasure shipDate 0.7624 
   POBuyer OrderDate 0.6006 
   Tel (ShipTo) Street (shipTo) 0.82 
   POSupplier shipTo 0.7313 
   Fax city 0.75 
   Organization (BillTo) street (billTo) 0.6542 
   Organization (ShipTo) street (shipTo) 0.6542 
   UnitPrice zip 0.4950 
   Tel (BillTo) Street (billTo) 0.4951 
   Country (BillTo/Address) city (billTo) 0.4950 
   Country (ShipTo/Address) city (shipTo) 0.4950 
   PostalCode (ShipTo/Address) city (shipTo) 0.4941 
   url (BillTo/Organization) zip (billTo) 0.4946 
   ReferenceNo (BillTo/Organization) name (billTo) 0.4942 
   PostalCode (BillTo/Address) city (billTo) 0.4941 
   ReferenceNo (ShipTo/Organization) zip (shipTo) 0.4941 
   url (ShipTo/Organization) zip (shipTo) 0.4946 
   UnitPrice Zip (billTo) 0.4950 
   NumberOfLines zip 0.4943 
   TotalAmount ProductName 0.4944 

 
Input mapping: 

− Header (SynPO.xsd)  null (BizTalk_PO.xsd) 
 
Considering user feedback (1 input mapping) in matching task #15 (cf. Table 

33), the system identified some user mappings (A=14 at a threshold ≥ 0.4995), 
disregarded some (C=9), and generated quite a few incorrect mappings (B=14). 
Thus, our system attained PR= 0.5, R = 0.6087, F-Value = 0.549 and Overall = 0. 

 
 
 



 
 
 

Tab. 34.  Syn_PO.xsd and BizTalk_PO.xsd, matching with user feedback (2 input mappings). 
 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_PO.xsd    Syn_PO.xsd BizTalk_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
DateCreated (Order/Header) OrderDate (purchaseOrer)     

Comment (Order/Header) comment (purchaseOrer)     
BillTo billTo  BillTo billTo 0.985 

Street (BillTo/Address) street (billTo)  Street (BillTo/Address) street (billTo) 0.4995 
City (BillTo/Address) city (billTo)  City (BillTo/Address) city (billTo) 0.4999 
State (BillTo/Address) state (billTo)  State (BillTo/Address) state (billTo) 0.4997 

PostalCode (BillTo/Address) zip (billTo)     
Country (BillTo/Address) country (billTo)  Country (BillTo/Address) country (billTo) 4945 

Name (BillTo/Organization) name (billTo)  Name (BillTo/Organization) name (billTo) 0.4999 
ShipTo shipTo  ShipTo shipTo 0.965 

Street (ShipTo/Address) street (shipTo)  Street (ShipTo/Address) street (shipTo) 0.4995 
City (ShipTo/Address) city (shipTo)  City (ShipTo/Address) city (shipTo) 0.4999 
State (ShipTo/Address) state (shipTo)  State (ShipTo/Address) state (shipTo) 0.4997 

PostalCode (ShipTo/Address) zip (shipTo)     
Country (ShipTo/Address) country (shipTo)  Country (ShipTo/Address) country (shipTo) 0.4945 

Name (ShipTo/Organization) name (shipTo)  Name (ShipTo/Organization) name (shipTo) 0.4999 
Items Items  Items items 0.985 
Item Item  Item item 1 

ProductName ProductName  ProductName ProductName 1 
Quantity quantity  Quantity quantity 1 
UnitPrice USPrice  UnitPrice USPrice 0.8208 

ShipmentDate shipDate  ShipmentDate shipDate 0.785 
   Address (BillTo) State (billTo) 0.6521 
   Address (ShipTo) State (shipTo) 0.6521 
   LineNo PartNum 0.7718 
   Footer Comment (purchaseOrder) 0.6321 
   POBuyer OrderDate 0.6006 
   Tel (POSupplier) Street (shipTo) 0.82 
   POSupplier shipTo 0.7312 
   Fax (POBuyer) City (ShipTo) 0.4898 
   Fax (POSupplier) city 0.75 
   Organization (BillTo) street (billTo) 0.6542 
   Organization (ShipTo) street (shipTo) 0.6542 
   Name (POSupplier) Name (ShipTo) 0.97 
   Name (POBuyer) Name (BillTo-ShipTo) 0.4999 
   UnitPrice Zip (BillTo) 0.4950 
   UnitOfMeasure ProductName 0.4958 
   Tel (POBuyer) Street 0.4951 
   Country (BillTo/Address) city  0.4950 
   Country (ShipTo/Address) city (shipTo) 0.4950 
   PostalCode (ShipTo/Address) city (shipTo) 0.4941 
   url (BillTo/Organization) ProductName 0.4947 
   ReferenceNo (BillTo/Organization) productName 0.4954 
   PostalCode (BillTo/Address) city 0.4941 
   ReferenceNo (ShipTo/Organization) zip (shipTo) 0.4941 
   url (ShipTo/Organization) zip (shipTo) 0.4946 
   UnitPrice Zip (billTo) 0.4950 
   NumberOfLines ProductName 0.4953 
   TotalAmount ProductName 0.4956 

 
Input mapping: 

− Header (SynPO.xsd)  null (BizTalk_PO.xsd) 
− Null (SynPO.xsd)  Item/comment (BizTalk.xsd) 

 
Considering user feedback (2 input mapping) in matching task #15 (Table 34), 

the system identified some user mappings (A=17 at a threshold ≥ 0.4995), 
disregarded some (C=6), and generated quite a few incorrect mappings (B=13). 
Thus, our system attained PR= 0.5667, R = 0.7391, F-Value = 0.6415 and Overall = 
0.1740. 

 
 



 
 
 

Tab. 35.  Syn_PO.xsd and BizTalk_PO.xsd, matching with user feedback (3 input mappings). 
 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_PO.xsd    Syn_PO.xsd BizTalk_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
DateCreated (Order/Header) OrderDate (purchaseOrer)     

Comment (Order/Header) comment (purchaseOrer)     
BillTo billTo  BillTo billTo 1 

Street (BillTo/Address) street (billTo)  Street (BillTo/Address) street (billTo) 0.4995 
City (BillTo/Address) city (billTo)  City (BillTo/Address) city (billTo) 0.4999 
State (BillTo/Address) state (billTo)  State (BillTo/Address) state (billTo) 0.4997 

PostalCode (BillTo/Address) zip (billTo)     
Country (BillTo/Address) country (billTo)  Country (BillTo/Address) country (billTo) 0.4945 

Name (BillTo/Organization) name (billTo)  Name (BillTo/Organization) name (billTo) 0.4999 
ShipTo shipTo  ShipTo shipTo 0.975 

Street (ShipTo/Address) street (shipTo)  Street (ShipTo/Address) street (shipTo) 0.4995 
City (ShipTo/Address) city (shipTo)  City (ShipTo/Address) city (shipTo) 0.4999 
State (ShipTo/Address) state (shipTo)  State (ShipTo/Address) state (shipTo) 0.4997 

PostalCode (ShipTo/Address) zip (shipTo)     
Country (ShipTo/Address) country (shipTo)  Country (ShipTo/Address) country (shipTo) 0.4945 

Name (ShipTo/Organization) name (shipTo)  Name (ShipTo/Organization) name (shipTo) 0.4999 
Items Items  Items items 1 
Item Item  Item item 1 

ProductName ProductName  ProductName ProductName 1 
Quantity quantity  Quantity quantity 1 
UnitPrice USPrice  UnitPrice USPrice 0.8208 

ShipmentDate shipDate  ShipmentDate shipDate 0.785 
   Address (BillTo) State (billTo) 0.6521 
   Address (ShipTo) State (shipTo) 0.6521 
   LineNo PartNum 0.7716 
   Footer Comment (purchaseOrder) 0.6371 
   POSupplier shipTo 0.72 
   Fax (POBuyer) City (ShipTo) 0.75 
   Organization (BillTo) street (billTo) 0.6542 
   Organization (ShipTo) street (shipTo) 0.6542 
   Name (POSupplier) Name (ShipTo) 0.97 
   Tel (POSupplier) Street (ShipTo) 0.82 
   UnitOfMeasure ProductName 0.4958 
   Country (BillTo/Address) city  0.4950 
   Country (ShipTo/Address) city (shipTo) 0.4950 
   PostalCode (ShipTo/Address) city (shipTo) 0.4941 
   url (BillTo/Organization) ProductName 0.4946 
   ReferenceNo (BillTo/Organization) productName 0.4954 
   PostalCode (BillTo/Address) city 0.4941 
   ReferenceNo (ShipTo/Organization) zip (shipTo) 0.4941 
   url (ShipTo/Organization) zip (shipTo) 0.4949 
   UnitPrice Zip (billTo) 0.4950 
   NumberOfLines ProductName 0.4953 
   TotalAmount ProductName 0.4956 
   ProductName OrderDate 0.4780 

 
Input mapping: 

− Header (SynPO.xsd)  null (BizTalk_PO.xsd) 
− Null (SynPO.xsd)  Item/comment (BizTalk.xsd) 
− POBuyer (SynPO.xsd)   Nul l(BizTalk.xsd) 

 
Considering user feedback (3 input mapping) in matching task #15 (Table 35), 

the system identified some user mappings (A=17 at a threshold ≥ 0.4995), 
disregarded some (C=6), and generated quite a few incorrect mappings (B=10). 
Thus, our system attained PR= 0.6296, R = 0.7391, F-Value = 0.6800 and Overall = 
0.3043. 

 
 
 
 



 
 
 

Tab. 36.  Syn_PO.xsd and BizTalk_CIDX_PO.xsd. 
 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_CIDX_PO.xsd    Syn_PO.xsd BizTalk_CIDX_PO.xsd   Scores 

Order PO  Order PO 0.8366 
Header POHeader  Header POHeader 0.8880 

DateCreated (Order/Header) PODate     
OrderNo PONumber  OrderNo PONumber 0.8569 
BillTo POBillTo     

Street (BillTo/Address) Street1 (POBillTo)   Street (BillTo/Address) Street1 (POBillTo)  0.4977 
Street (BillTo/Address) Street2 (POBillTo)   Street (BillTo/Address) Street2 (POBillTo)  0.4977 
Street (BillTo/Address) Street3 (POBillTo)   Street (BillTo/Address) Street3 (POBillTo)  0.4977 
Street (BillTo/Address) Street4 (POBillTo)   Street (BillTo/Address) Street4 (POBillTo)  0.4977 
City (BillTo/Address) City (POBillTo)  City (BillTo/Address) City (POBillTo) 0.4998 
State (BillTo/Address) StateProvince (POBillTo)     

PostalCode (BillTo/Address) PostalCode (POBillTo)  PostalCode (BillTo/Address) PostalCode (POBillTo) 0.4999 
Country (BillTo/Address) Country (POBillTo)  Country (BillTo/Address) Country (POBillTo) 0.4999 

ShipTo POShipTo     
Street (ShipTo/Address) Street1 (POShipTo)   Street (ShipTo/Address) Street1 (POShipTo)  0.4977 
Street (ShipTo/Address) Street2 (POShipTo)   Street (ShipTo/Address) Street2 (POShipTo)  0.4977 
Street (ShipTo/Address) Street3 (POShipTo)   Street (ShipTo/Address) Street3 (POShipTo)  0.4977 
Street (ShipTo/Address) Street4 (POShipTo)   Street (ShipTo/Address) Street4 (POShipTo)  0.4977 
City (ShipTo/Address) City (POShipTo)  City (ShipTo/Address) City (POShipTo) 0.4998 
State (ShipTo/Address) StateProvince (POShipTo)     

PostalCode (ShipTo/Address) PostalCode (POShipTo)  PostalCode (ShipTo/Address) PostalCode (POShipTo) 0.4999 
Country (ShipTo/Address) Country (POShipTo)  Country (ShipTo/Address) Country (POShipTo) 0.4999 

Items POLines  Items POLines 0.8166 
Item Item  Item Item 0.75 

LineNo Line  LineNo Line 0.9133 
ProductName PartNo  ProductName PartNo 0.8656 

Quantity Qty  Quantity Qty 0.8095 
UnitPrice unitprice  UnitPrice unitprice 0.4999 

UnitOfMeasure uom  UnitOfMeasure uom 0.8113 
   Comment PODate 0.8476 
   Tel Street2 (POBillTo) 0.8444 
   shipmentDate unitprice 0.8225 
   Name Street1 (POBillTo) 0.8212 
   TotalAmount StateProvince 0.8154 
   TotalAmount StateProvince 0.8154 
   NumberOfLines entityIdentifier 0.8095 
   NumberOfLines entityIdentifier 0.8095 
   Fax (POSupplier) Name 0.7902 
   BillTo Contact 0.7875 
   Footer BillTo 0.7763 
   POSupplier POShipTo 0.7716 
   Organization ContactName 0.7121 
   Address (BillTo) ContactEmail 0.6916 
   ProductName ContactFunctionCode 0.4975 
   ProductName ContactPhone 0.4975 
   OrderDescription unitprice 0.4972 
   State startAt 0.4971 
   Name Line 0.4970 
   ReferenceNo ContactFunctionCode 0.4967 
   Name (POBuyer) attn 0.4966 
   Name (POSupplier) attn 0.4966 
   Name (POSupplier) attn 0.4966 
   DateCreated PostalCode 0.4966 
   UnitPrice StateProvince 0.4966 
   POBuyer (sub-tree) POHeader (sub-tree) 0.4960 
   url line 0.4960 

 
In matching task #16 (cf. Table 36), the system identified most user mappings 

(A=24 at a threshold ≥ 0.4977), disregarded some (C=5), and generated quite a few 
incorrect mappings (B=14). Thus, our system attained PR= 0.6316, R = 0.8276, F-
Value = 0.7164 and Overall = 0.3449. 

 
 



Tab. 37.  Syn_PO.xsd and BizTalk_Excel_PO.xsd. 
 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_Excel_PO.xsd    Syn_PO.xsd BizTalk_Excel_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8255 
Header Header  Header Header 0.8833 

DateCreated (Order/Header) OrderDate     
OrderNo OrderNum     
BillTo InvoiceTo     

Address (BillTo) Address (InvoiceTo)     
Street (BillTo/Address) Street1 (InvoiceTo/Address)     
Street (BillTo/Address) Street2 (InvoiceTo/Address)     
Street (BillTo/Address) Street3 (InvoiceTo/Address)  Street (BillTo/Address) Street3 (InvoiceTo/Address) 0.4952 
Street (BillTo/Address) Street4 (InvoiceTo/Address)  Street (BillTo/Address) Street4 (InvoiceTo/Address) 0.4952 
City (BillTo/Address) City (InvoiceTo/Address)     

state stateProvince (InvoiceTo/Address)     
PostalCode (BillTo/Address) postalCode (InvoiceTo/Address)     

Country (BillTo/Address) country (InvoiceTo/Address)     
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (BillTo/Organization) companyName (InvoiceTo/Contact)     

ShipTo DeliverTo     
Address (ShipTo) Address (DeliverTo)     

Street (ShipTo/Address) Street1 (DeliverTo/Address)     
Street (ShipTo/Address) Street2 (DeliverTo/Address)     
Street (ShipTo/Address) Street3 (DeliverTo/Address)     
Street (ShipTo/Address) Street4 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
City (ShipTo/Address) City (DeliverTo/Address)     

state stateProvince (DeliverTo/Address)     
PostalCode (ShipTo/Address) postalCode (DeliverTo/Address)     

Country (ShipTo/Address) country (DeliverTo/Address)  Country (ShipTo/Address) country (DeliverTo/Address) 0.4973 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (ShipTo/Organization) companyName (DeliverTo/Contact)     

Items Items     
Item Item     

ProductName partNumber  ProductName partNumber 0.4952 
Quantity quantity     

UnitOfMeasure unitOfMeasure     
UnitPrice unitPrice  UnitPrice unitPrice 0.4986 

Footer Footer  Footer Footer 0.8916 
TotalAmount totalValue  TotalAmount totalValue 0.7361 

   PostalCode (BillTo) PostalCode (DeliverTo/Address) 0.8928 
   City (BillTo) City (DeliverTo/Address) 0.8678 
   Country (BillTo) Country (DeliverTo/Address) 0.8642 
   BillTo DeliverTo 0.8293 
   Street (BillTo) Street2 0.8221 
   url (BillTo/Organization) telephone (DeliverTo/Contact) 0.8111 
   Address (shipTo) Item 0.8133 
   City (shipTo/Address) ItemNumber 0.8066 
   Country (shipTo/Address) partDescription 0.8061 
   PostalCode (shipTo/Address) Quantity 0.8121 
   Street (shipTo/Address) yourPartNumber 0.8166 
   ReferenceNumber (BillTo/Organization) e-mail (DeliverTo/Contact) 0.8090 
   Items InvoiceTo 0.8045 
   State Street1 (Deliver/Address) 0.8028 
   Name (BillTo/Organization) contactName (DeliverTo/Contact) 0.8014 
   Address (BillTo) Address (DeliverTo) 0.8 
   OrderDescription OurAccountCode 0.7996 
   DateCreated OrderNum 0.7616 
   Comment orderDate 0.7479 
   OrderNo YourAccountCode 0.7291 
   Organization (BillTo) Contact (DeliverTo) 0.7267 
   LineNo City (InvoiceTo/Address) 0.7574 
   ProductName PostalCode (InvoiceTo/Address) 0.7753 
   Quantity stateProvince (InvoiceTo/Address) 0.7898 
   ShipmentDate Street1 (InvoiceTo/Address) 0.7603 
   UnitOfMeasure Street2 (InvoiceTo/Address) 0.7636 
   UnitPrice Street3 (InvoiceTo/Address) 0.7634 
   Organization ItemCount 0.7208 
   State (shipTo/Address) UnitOfMeasure 0.7977 
   Item Address (InvoiceTo) 0.6133 
   shipTo Items 0.6958 
   NumberOfLines UnitOfMeasure 0.4961 
   Name e-mail 0.4956 
   StateProvince (BillTo) DateCreated 0.4951 
   DateCreated companyName (DeliverTo/Contact) 0.495 
   POBuyer Header 0.4941 
   TotalAmount Contact 0.4940 
   POSupplier Header 0.4940 
   totalAmount Contact (sub-tree) 0.4940 



In matching task #17 (cf. Table 37), the system identified a few user mappings 
(A=10 at a threshold ≥ 0.4952), disregarded quite a few (C=26), and generated quite 
a few incorrect mappings (B=33). Thus, our system attained PR= 0.2326, R = 
0.2778, F-Value = 0.2598 and Overall = -0.6387. 

 
Tab. 38.  Syn_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (1 input mapping) 

 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_Excel_PO.xsd    Syn_PO.xsd BizTalk_Excel_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
Header Header  Header Header 0.4936 

DateCreated (Order/Header) OrderDate     
OrderNo OrderNum     
BillTo InvoiceTo  BillTo InvoiceTo 0.7638 

Address (BillTo) Address (InvoiceTo)  Address (BillTo) Address (InvoiceTo) 0.9 
Street (BillTo/Address) Street1 (InvoiceTo/Address)     
Street (BillTo/Address) Street2 (InvoiceTo/Address)  Street (BillTo/Address) Street2 (InvoiceTo/Address) 0.8221 
Street (BillTo/Address) Street3 (InvoiceTo/Address)  Street (BillTo/Address) Street3 (InvoiceTo/Address) 0.4952 
Street (BillTo/Address) Street4 (InvoiceTo/Address)  Street (BillTo/Address) Street4 (InvoiceTo/Address) 0.4952 
City (BillTo/Address) City (InvoiceTo/Address)  City (BillTo/Address) City (InvoiceTo/Address) 0.9679 

state stateProvince (InvoiceTo/Address)     
PostalCode (BillTo/Address) postalCode (InvoiceTo/Address)  PostalCode (BillTo/Address) postalCode (InvoiceTo/Address) 0.9929 

Country (BillTo/Address) country (InvoiceTo/Address)  Country (BillTo/Address) country (InvoiceTo/Address) 0.9643 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (BillTo/Organization) companyName (InvoiceTo/Contact)     

ShipTo DeliverTo  ShipTo DeliverTo 0.8208 
Address (ShipTo) Address (DeliverTo)  Address (ShipTo) Address (DeliverTo) 0.9 

Street (ShipTo/Address) Street1 (DeliverTo/Address)     
Street (ShipTo/Address) Street2 (DeliverTo/Address)  Street (ShipTo/Address) Street2 (DeliverTo/Address) 0.8221 
Street (ShipTo/Address) Street3 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
Street (ShipTo/Address) Street4 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
City (ShipTo/Address) City (DeliverTo/Address)  City (ShipTo/Address) City (DeliverTo/Address) 0.9678 

state stateProvince (DeliverTo/Address)     
PostalCode (ShipTo/Address) postalCode (DeliverTo/Address)  PostalCode (ShipTo/Address) postalCode (DeliverTo/Address) 0.9928 

Country (ShipTo/Address) country (DeliverTo/Address)  Country (ShipTo/Address) country (DeliverTo/Address) 0.9642 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     

Name (ShipTo/Organization) companyName 
(DeliverTo/Contact)     

Items Items  Items Items 0.9133 
Item Item  Item Item 0.7 

ProductName partNumber     
Quantity quantity     

UnitOfMeasure unitOfMeasure  UnitOfMeasure unitOfMeasure 1 
UnitPrice unitPrice  UnitPrice unitPrice 1 

Footer Footer  Footer Footer 0.4973 
TotalAmount totalValue     

   DateCreated (Header) StateProvince (InvoiceTo) 0.4952 
   State (BillTo) Street1 (InvoiceTo) 0.8028 
   Organization (BillTo) Contact (InvoiceTo) 0.7268 
   DateCreated (Header) CompanyName (InvoiceTo) 0.495 
   Name (BillTo) ContactName (InvoiceTo) 0.8015 
   ReferenceNo (BillTo) Email (InvoiceTo) 0.8091 
   url (BillTo) Telephone (InvoiceTo) 0.8111 
   LineNo ItemNumber 0.7872 
   ProductName PartDescription 0.8054 
   Quantity PartNumber 0.805 
   ShipmentDate Quantity 0.7704 
   OrdNo YourPartNumber 0.4952 
   State (ShipTo) Street (DeliverTo) 0.8029 
   Organization (ShipTo) Contact (DeliverTo) 0.7268 
   Name (ShipTo) ContactName (DeliverTo) 0.8015 
   ReferenceNo (ShipTo) Email (DeliverTo) 0.8091 
   url (ShipTo) Telephone (DeliverTo)  0.8111 
   OrdNo ItemCount 0.4951 
   POBuyer (subtree) Address (InvoiceTo – subtree) 0.4927 
   POSupplier (subtree) Address (InvoiceTo – subtree) 0.4927 
   PostalCode (ShipTo) CompanyName (DeliverTo) 0.4945 
   City (ShipTo) StateProvince (DeliverTo) 0.4947 
   Header (subtree) Address (InvoiceTo - subtree) 0.4942 

 
 



Input mapping: 
− ShipTo (Syn_PO)  DeliverTo (Biztalk_Excel_PO) 

 

Considering user feedback (1 input mapping) in matching task #17 (cf. Table 
38), the system identified a few user mappings (A=22 at a threshold ≥ 0.4952), 
disregarded quite a few (C=14), and generated quite a few incorrect mappings 
(B=17). Thus, our system attained PR= 0.5641, R = 0.6111, F-Value = 0.5867 and 
Overall = 0.1389. 

 
Tab. 39.  Syn_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (2 input mappings). 

 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_Excel_PO.xsd    Syn_PO.xsd BizTalk_Excel_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
Header Header  Header Header 0.4974 

DateCreated (Order/Header) OrderDate     
OrderNo OrderNum     
BillTo InvoiceTo  BillTo InvoiceTo 0.7638 

Address (BillTo) Address (InvoiceTo)  Address (BillTo) Address (InvoiceTo) 0.9 
Street (BillTo/Address) Street1 (InvoiceTo/Address)     
Street (BillTo/Address) Street2 (InvoiceTo/Address)  Street (BillTo/Address) Street2 (InvoiceTo/Address) 0.8221 
Street (BillTo/Address) Street3 (InvoiceTo/Address)  Street (BillTo/Address) Street3 (InvoiceTo/Address) 0.4952 
Street (BillTo/Address) Street4 (InvoiceTo/Address)  Street (BillTo/Address) Street4 (InvoiceTo/Address) 0.4952 
City (BillTo/Address) City (InvoiceTo/Address)  City (BillTo/Address) City (InvoiceTo/Address) 0.9679 

state stateProvince (InvoiceTo/Address)     
PostalCode (BillTo/Address) postalCode (InvoiceTo/Address)  PostalCode (BillTo/Address) postalCode (InvoiceTo/Address) 0.9929 

Country (BillTo/Address) country (InvoiceTo/Address)  Country (BillTo/Address) country (InvoiceTo/Address) 0.9643 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (BillTo/Organization) companyName (InvoiceTo/Contact)     

ShipTo DeliverTo  ShipTo DeliverTo 0.8208 
Address (ShipTo) Address (DeliverTo)  Address (ShipTo) Address (DeliverTo) 0.9 

Street (ShipTo/Address) Street1 (DeliverTo/Address)     
Street (ShipTo/Address) Street2 (Delivero/Address)  Street (ShipTo/Address) Street2 (DeliverTo/Address) 0.8221 
Street (ShipTo/Address) Street3 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
Street (ShipTo/Address) Street4 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
City (ShipTo/Address) City (DeliverTo/Address)  City (ShipTo/Address) City (DeliverTo/Address) 0.9678 

state stateProvince (DeliverTo/Address)     
PostalCode (ShipTo/Address) postalCode (DeliverTo/Address)  PostalCode (ShipTo/Address) postalCode (DeliverTo/Address) 0.9928 

Country (ShipTo/Address) country (DeliverTo/Address)  Country (ShipTo/Address) country (DeliverTo/Address) 0.9642 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (ShipTo/Organization) companyName (DeliverTo/Contact)     

Items Items  Items Items 0.9133 
Item Item  Item Item 0.7 

ProductName partNumber     
Quantity quantity     

UnitOfMeasure unitOfMeasure  UnitOfMeasure unitOfMeasure 1 
UnitPrice unitPrice  UnitPrice unitPrice 1 

Footer Footer  Footer Footer 0.4973 
TotalAmount totalValue     

   DateCreated (Header) StateProvince (InvoiceTo) 0.4952 
   State (BillTo) Street1 (InvoiceTo) 0.8029 
   Organization (BillTo) Contact (InvoiceTo) 0.7268 
   Name (BillTo) ContactName (InvoiceTo) 0.8014 
   ReferenceNo (BillTo) Email (InvoiceTo) 0.8091 
   url Telephone 0.8111 
   LineNo ItemNumber 0.7872 
   ProductName PartDescription 0.8054 
   Quantity PartNumber 0.805 
   ShipmentDate Quantity 0.7704 
   OrdNo YourPartNumber 0.4952 
   State (ShipTo) Street (DeliverTo) 0.8029 
   Organization (ShipTo) Contact (DeliverTo) 0.7268 
   Name (ShipTo) ContactName (DeliverTo) 0.8015 
   ReferenceNo (ShipTo) Email (DeliverTo) 0.8091 
   url (ShipTo) Telephone (DeliverTo)  0.8111 
   OrdNo ItemCount 0.4951 
   DateCreated (BillTo) CompanyName (InvoiceTo) 0.495 
   PostalCode (ShipTo) CompanyName (DeliverTo) 0.4945 
   City (ShipTo) StateProvince (DeliverTo) 0.4947 
   City (BillTo) StateProvince (InvoiceTo) 0.4947 
   POBuyer (subtree) Header (subtree) 0.4927 
   POSupplier (subtree) Address (InvoiceTo – subtree)) 0.4928 



Input mapping: 
− ShipTo (Syn_PO)  DeliverTo (Biztalk_Excel_PO) 
− Null (Syn_PO)  Contact (Header, Biztalk_Excel_PO) 

 
With user feedback (2 input mappings) in matching task #17 (cf. Table 39), 

the system identified a few user mappings (A=23 at a threshold ≥ 0.4952), 
disregarded quite a few (C=13), and generated quite a few incorrect mappings 
(B=16). Thus, our system attained PR= 0.5897, R = 0.6389, F-Value = 0.6089 and 
Overall = 0.1944. 

 
Tab. 40.  Syn_PO.xsd and BizTalk_Excel_PO.xsd, with user feedback (3 input mappings). 

 

Manual Mappings  System Mappings 
Syn_PO.xsd BizTalk_Excel_PO.xsd    Syn_PO.xsd BizTalk_Excel_PO.xsd   Scores 

Order purchaseOrder  Order purchaseOrder 0.8256 
Header Header  Header Header 0.4975 

DateCreated (Order/Header) OrderDate     
OrderNo OrderNum     
BillTo InvoiceTo  BillTo InvoiceTo 0.7638 

Address (BillTo) Address (InvoiceTo)  Address (BillTo) Address (InvoiceTo) 0.9 
Street (BillTo/Address) Street1 (InvoiceTo/Address)     
Street (BillTo/Address) Street2 (InvoiceTo/Address)  Street (BillTo/Address) Street2 (InvoiceTo/Address) 0.8221 
Street (BillTo/Address) Street3 (InvoiceTo/Address)  Street (BillTo/Address) Street3 (InvoiceTo/Address) 0.4952 
Street (BillTo/Address) Street4 (InvoiceTo/Address)  Street (BillTo/Address) Street4 (InvoiceTo/Address) 0.4952 
City (BillTo/Address) City (InvoiceTo/Address)  City (BillTo/Address) City (InvoiceTo/Address) 0.9679 

state stateProvince (InvoiceTo/Address)     
PostalCode (BillTo/Address) postalCode (InvoiceTo/Address)  PostalCode (BillTo/Address) postalCode (InvoiceTo/Address) 0.9929 

Country (BillTo/Address) country (InvoiceTo/Address)  Country (BillTo/Address) country (InvoiceTo/Address) 0.9643 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (BillTo/Organization) companyName (InvoiceTo/Contact)  Name (BillTo/Organization) companyName (InvoiceTo/Contact) 1 

ShipTo DeliverTo  ShipTo DeliverTo 0.8208 
Address (ShipTo) Address (DeliverTo)  Address (ShipTo) Address (DeliverTo) 0.9 

Street (ShipTo/Address) Street1 (DeliverTo/Address)     
Street (ShipTo/Address) Street2 (DeliverTo/Address)  Street (ShipTo/Address) Street2 (DeliverTo/Address) 0.8221 
Street (ShipTo/Address) Street3 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
Street (ShipTo/Address) Street4 (DeliverTo/Address)  Street (ShipTo/Address) Street3 (DeliverTo/Address) 0.4952 
City (ShipTo/Address) City (DeliverTo/Address)  City (ShipTo/Address) City (DeliverTo/Address) 0.9678 

state stateProvince (DeliverTo/Address)     
PostalCode (ShipTo/Address) postalCode (DeliverTo/Address)  PostalCode (ShipTo/Address) postalCode (DeliverTo/Address) 0.9928 

Country (ShipTo/Address) country (DeliverTo/Address)  Country (ShipTo/Address) country (DeliverTo/Address) 0.9642 
Organization (BillTo/Address) Contact (InvoiceTo/Address)     
Name (ShipTo/Organization) companyName (DeliverTo/Contact)     

Items Items  Items Items 0.9133 
Item Item  Item Item 0.7 

ProductName partNumber     
Quantity quantity     

UnitOfMeasure unitOfMeasure  UnitOfMeasure unitOfMeasure 1 
UnitPrice unitPrice  UnitPrice unitPrice 1 

Footer Footer  Footer Footer 0.4973 
TotalAmount totalValue     

   DateCreated (Header) StateProvince (InvoiceTo) 0.4952 
   State (BillTo) Street1 (InvoiceTo) 0.8029 
   Organization (BillTo) Contact (InvoiceTo) 0.7268 
   ReferenceNo (BillTo) ContactName (InvoiceTo) 0.8264 
   url Email 0.8146 
   LineNo Telephone 0.4958 
   LineNo ItemNumber 0.7872 
   ProductName PartDescription 0.8054 
   Quantity PartNumber 0.805 
   ShipmentDate Quantity 0.7704 
   YourPartNumber OrderNo 0.4952 
   State (ShipTo) Street (DeliverTo) 0.8029 
   Organization (ShipTo) Contact (DeliverTo) 0.7268 
   Name (ShipTo) ContactName (DeliverTo) 0.8015 
   ReferenceNo (ShipTo) Email (DeliverTo) 0.8091 
   url (ShipTo) Telephone (DeliverTo)  0.8111 
   OrderNo ItemCount 0.4951 
   PostalCode (ShipTo) CompanyName (DeliverTo) 0.4945 
   City (ShipTo) StateProvince (DeliverTo) 0.4947 
   POBuyer (subtree) Header (subtree) 0.4927 
   POSupplier (subtree) Address (InvoiceTo – subtree)) 0.4928 

 
 
 



Input mapping: 
− ShipTo (Syn_PO)  DeliverTo (Biztalk_Excel_PO) 
− Null (Syn_PO)  Contact (Header, Biztalk_Excel_PO) 
− Name (BillTo, Syn_PO)  CompanyName (InvoiceTo, Biztalk_Excel_PO) 

 
Considering user feedback (3 input mappings) in matching task #17 (cf. Table 

40), the system identified a few user mappings (A=24 at a threshold ≥ 0.4952), 
disregarded quite a few (C=12), and generated quite a few incorrect mappings 
(B=16). Thus, our system attained PR= 0.6, R = 0.6667, F-Value = 0.6316 and 
Overall = 0.2222. 

 
Tab. 41.  Syn_PO.xsd and MS_PO_Excel.xsd. 

 

Manual Mappings  System Mappings 
Syn_PO.xsd MS_Excel_PO.xsd    Syn_PO.xsd MS_Excel_PO.xsd   Scores 

Order PurchaseOrder  Order PurchaseOrder 0.8255 
Header Header  Header Header 0.8933 

DateCreated (Order/Header) Date  DateCreated (Order/Header) Date 0.8062 
OrderNo PONumber  OrderNo PONumber 0.8284 

POSupplier Vendor  POSupplier Vendor 0.8121 
Name (POSupplier) Name (Vendor)  Name (POSupplier) Name (Vendor) 0.85 
Tel  (POSupplier) Phone (Vendor)  Tel  (POSupplier) Phone (Vendor) 0.8254 

BillTo BillTo  BillTo BillTo 0.87 
Street (BillTo/Address) StreetAddress (BillTo)     
City (BillTo/Address) City (BillTo)  City (BillTo/Address) City (BillTo) 0.4973 

PostalCode (BillTo/Address) ZipCode (BillTo)  PostalCode (BillTo/Address) ZipCode (BillTo) 0.4971 
Name (BillTo/Organization) CompanyName (BillTo)     

ShipTo ShipTo  ShipTo (sub-tree) ShipTo (sub-tree) 0.4961 
Street (ShipTo/Address) StreetAddress (ShipTo)     
City (ShipTo/Address) City (ShipTo)     

PostalCode (ShipTo/Address) ZipCode (ShipTo)  PostalCode (ShipTo/Address) ZipCode (ShipTo) 0.4971 
Name (ShipTo/Organization) CompanyName (ShipTo)     

Items Items  Items Items 0.8933 
Item Item  Item Item 0.8 

ProductName ItemNum  ProductName ItemNum 0.8258 
Quantity Qty     
UnitPrice UnitPrice  UnitPrice UnitPrice 0.88 

Footer Details  Footer Details 0.7529 
TotalAmount Total  TotalAmount Total 0.4959 

   Name (POBuyer) Name (BillTo) 0.89 
   Comment CustomerID 0.8289 
   Tel (POBuyer) Phone (BillTo) 0.8254 
   ShipmentDate LineTotal 0.7858 
   Quantity Job 0.7855 
   NumberOfLines ShippingMethod 0.7720 
   Fax (POBuyer) City (ShipTo) 0.77 
   TotalAmount ShippingTerms 0.7642 
   POBuyer ShipTo 0.7462 
   LineNo Description 0.7431 
   UnitOfMeasure Qty 0.7276 
   Address (BillTo) City (BillTo) 0.6662 
   Organization StreetAddress (BillTo) 0.6574 
   Name (POBuyer) Name (POVendor) 0.5 
   Name (BillTo/Organization) Name (BillTo) 0.4983 
   Name (BillTo/Organization) Name (ShipTo) 0.4983 
   ProductName CompanyName (ShipTo) 0.4959 
   ProductName CompanyName (BillTo) 0.4959 
   Tel (POBuyer) Phone (Vendor) 0.4954 
   State (BillTo/Address) StreetAddress (BillTo) 0.4953 
   State StreetAddress (BillTo) 0.4953 
   ReferenceNo CompanyName 0.4953 
   DateCreated  SalesTax 0.4952 
   OrderDescription UnitPrice 0.4952 
   url Total 0.4950 
   Country (BillTo/Address) City (BillTo) 0.4950 
   State SubTotal 0.4950 
   Street (BillTo/Address) PONumber 0.4948 
   Comment  DeliveryDate 0.4946 
   Fax (POSupplier) DeliveryDate 0.4944 



In matching task #18 (cf. Table 41), the system identified most user mappings 
(A=17 at a threshold ≥ 0.4961), disregarded some (C=7), and generated quite a few 
incorrect mappings (B=16). Thus, our system attained PR= 0.5152, R = 0.7083, F-
Value = 0.5965 and Overall = 0.0418. 

Recall that assessing the quality of a schema matching approach remains 
highly subjective and dependent on the user’s perspective. 

We are currently undertaking experiments on groups of grammars, using our 
clustering and set comparison modules, so as to further evaluate the efficiency and 
accuracy of our approach as an XML grammar comparison method. We also plan to 
implement alternative methods to XML grammar matching (cf. Section 7.4), in order 
to conduct a detailed comparative study. 
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Appendix 

 
 

OrdinaryIssue.dtd 
 
<!ELEMENT OrdinaryIssuePage (volume,number,month, 
                                                        year,notes,sections)>  
<!ELEMENT volume (#PCDATA)> 
<!ELEMENT number (#PCDATA)>  
<!ELEMENT month (#PCDATA)>  
<!ELEMENT year (#PCDATA)>  
<!ELEMENT notes (#PCDATA)>  
<!ELEMENT sections (section*)>  
<!ELEMENT section (sectionName,articles)>  
<!ELEMENT sectionName (sectionNumber?)> 
<!ELEMENT sectionNumber (#PCDATA)> 
<!ELEMENT articles (article*)> 
<!ELEMENT article (title,authors,availableSources)> 
<!ELEMENT title (articleCode?)> 
<!ELEMENT articleCode (#PCDATA)> 
<!ELEMENT authors (author*)> 
<!ELEMENT author (AuthorPosition?)> 
<!ELEMENT AuthorPosition (#PCDATA)>   
<!ELEMENT availableSources (toAvailableSource*)>  
<!ELEMENT toAvailableSource (link?, href?, inline?,  
                                                       format?)> 
<!ELEMENT link (#PCDATA)> 
<!ELEMENT href (#PCDATA)> 
<!ELEMENT inline (#PCDATA)> 
<!ELEMENT format (#PCDATA)> 

 

SigmodRecord.dtd 
 
<!ELEMENT SigmodRecord (issues)>  
<!ELEMENT issues (issue*)> 
<!ELEMENT issue (volume,number,articles)>  
<!ELEMENT volume (#PCDATA)>  
<!ELEMENT number (#PCDATA)> 
<!ELEMENT articles (article*)>  
<!ELEMENT article (title,authors)>  
<!ELEMENT title (articleCode?)> 
<!ELEMENT articleCode (#PCDATA)>  
<!ELEMENT authors (author*)> 
<!ELEMENT author (AuthorPosition?)>  
<!ELEMENT AuthorPosition (#PCDATA)> 

Bookstore.dtd 
 
<!ELEMENT bib (book*)>  
<!ELEMENT book (year, title, (author+ | editor+),  
                                   publisher, price)> 
<!ELEMENT title (#PCDATA)>  
<!ELEMENT author (last, first)>  
<!ELEMENT editor (name, affiliation)>  
<!ELEMENT last (#PCDATA)>  
<!ELEMENT first (#PCDATA)> 
<!ELEMENT name (#PCDATA)> 
<!ELEMENT affiliation (#PCDATA)>  
<!ELEMENT publisher (#PCDATA)> 
<!ELEMENT price (#PCDATA)> 
<!ELEMENT year (#PCDATA)> 

Bib.dtd 
 
<!ELEMENT bib (vendor*, book*)> 
<!ELEMENT vendor (name, email, phone?)> 
<!ATTLIST vendor id ID #REQUIRED> 
<!ELEMENT book (title, publisher?, year?, author+, price)> 
<!ELEMENT author (firstname?, lastname)> 
<!ELEMENT name (#PCDATA)> 
<!ELEMENT phone (#PCDATA)> 
<!ELEMENT email (#PCDATA)> 
<!ELEMENT title (#PCDATA)> 
<!ELEMENT publisher (#PCDATA)> 
<!ELEMENT year (#PCDATA)> 
<!ELEMENT firstname (#PCDATA)> 
<!ELEMENT lastname (#PCDATA)> 
<!ELEMENT price (#PCDATA)> 

Paper.dtd 
 
<!ELEMENT Paper ((Publisher | Author+),  
                                    PaperLength?, url*)> 
<!ATTLIST Paper Title CDATA #IMPLIED>  
<!ATTLIST Paper  Genre CDATA> 
<!ELEMENT Publisher (#PCDATA)>  
<!ELEMENT Author (FirstName, MiddleName?,  LastName)>    
<!ELEMENT Length (#PCDATA)>   
<!ELEMENT url (Homepage, Download+)?> 
<!ELEMENT Homepage (#PCDATA)>  
<!ELEMENT Download (#PCDATA)> 
<!ELEMENT FisrtName (#PCDATA)> 
<!ELEMENT MiddleName (#PCDATA)> 
<!ELEMENT LastName (#PCDATA)> 

Publication.xsd 
 
<element name= “Publication”> 
     <sequence> 
         <element name= “Title” type="String"/> 
         <element name= “Year” type= “Date”/> 
              <choice> 
                  <element name= “Author” maxoccurs= “unbounded”> 
                          <sequence> 
                                   <element name= “First” type= “String”> 
                                   <element name= “Last” type= “String”> 
                         </sequence> 
                  </element> 
                  <element name= “Editor” maxoccurs= “unbounded”> 
                         <all> 
                                  <element name= “Name” type= “String”> 
                                  <element name= “Country” type= “String”> 
                         </all> 
                   </element> 
            </choice> 
            <element name=“Publisher” type=“String” minoccurs=“0”/> 
             <element name= “Length” type= “Decimal”/>  
             <element name=“Link” type=“String” minoccurs= “0”/> 
     </sequence> 
</element> 
 



Biztalk.xsd 
 
<element name= “purchaseOrder”> 
     <sequence> 
         <element name= “ShipTo” type= “AddressType”/>              
         <element name= “BillTo type= “AddressType”/>          
         <element name= “comment” minoccurs= “0”/> 
         <element name = “items”> 
               <element name= “item” maxoccurs= “unbounded”> 
                  <sequence> 
                     <element name= “productName” type= “String”/> 
                     <element name= “quantity” type= “Integer”/> 
                     <element name= “USPrice” type= “Decimal”/> 
                     <element name= “comment” type=”String” minoccurs=“0”/>
                     <element name= “shipDate” type=”String” minoccurs=“0”/>
                  <sequence> 
                  <attribute name= “partNum” type= “Integer”/> 
               </element> 
         </element> 
      </sequence> 
   <attribute name= “orderDate type=”NMTOKEN” minoccurs=“0”/> 
</element> 
 
<complexType name= “AddressType”> 
       <sequence> 
              <element name= “name” type= “String”/> 
              <element name= “street” type= “String”/> 
              <element name= “city” type= “String”/> 
              <element name= “state” type=”String”/> 
              <element name=zip” type=”String”/> 
       </sequence> 
       <attribute name= “country”  type=”NMTOKEN”/> 
</complexType> 
 

Oreilly.xsd 
 
<element name= “purchase-order”> 
      <sequence> 
           <element name= “date” type= “Date”/> 
           <element name= “billing-address” type= “AddType”/> 
           <element name= “shipping-address” type= “AddType” minoccurs= “0”/> 
           <element name= “items”> 
                 <element name= “item” minoccurs= “1”  maxoccurs= “unbounded”>      
                       <sequence> 
                           <element name= “quantity” type= “Integer”/> 
                           <element name= “product-number” type= “Integer”/> 
                           <element name= “description” type= “String”/> 
                           <element name= “unitcost” type= “Decimal”/>   
                       </sequence> 
                 </element> 
           </element>    
      </sequence> 
</element>   
 
<complexType name= “AddType”> 
     <sequence> 
              <element name= “company” type= “String” minoccurs= “0”/> 
              <element name= “name” type= “String”/> 
              <element name= “street” type= “String”  
                                    minoccurs= “1 maxoccurs= “unbounded”/> 
              <element name= “city” type= “String”/> 
              <element name= “state” type= “String”/> 
              <element name= “zip” type= “String”/> 
       </sequence> 
</complexType> 
 

Biztalk_CIDX_PO.xsd 
 
<element name= “PO”> 
     <sequence> 
          <element name= “POHeader”> 
              <sequence>  
                  <element name= “PONumber” type= “Integer”/> 
                  <element name= “PODate” type= “Date”/> 
              <sequence> 
          </element> 
          <element name= “POShipTo” type= “AddressType”/>            
          <element name= “POBillTo” type= “AddressType”/>    
          <element name= “POLines”> 
               <sequence> 
                    <element name= “Count” type= “Integer”/> 
                    <element name= “StartAt” type= “Integer”/> 
                    <element name= “Item”> 
                          <sequence> 
                               <element name= “line” type= “Integer”/> 
                               <element name= “partno” type= “String”/> 
                               <element name= “unitprice” type= “Decimal”/> 
                               <element name= “uom” type=”String”/> 
                              <element name= “qty” type=”Integer”/> 
                          </sequence> 
                    </element> 
               </sequence> 
          </element> 
          <element name= “Contact”> 
              <sequence> 
                  <element name= “ContactName” type= “String”/> 
                  <element name= “ContactFunctionCode” type= “String”/> 
                  <element name= “ContactEmail” type= “String”/> 
                  <element name= “ContactPhone” type= “String”/> 
              </sequence> 
          </element> 
     </sequence> 
</element> 
 
<complexType name= “AddressType”> 
        <sequence> 
                  <element name= “entityIdentifier” type= “String”/> 
                  <element name= “attn” type= “String”/> 
                  <element name= “Street1” type= “String”/> 
                  <element name= “Street2” type= “String”/> 
                  <element name= “Street3” type= “String”/> 
                  <element name= “Street4” type= “String”/> 
                  <element name= “City” type= “String”/> 
                  <element name= “StateProvince” type= “String”/> 
                  <element name= “PostalCode” type= “String”/> 
                   <element name= “Country” type= “String”/>  
       </sequence> 
</complexType> 

MS_PO_Excel.xsd 
 
<element name= “PurchaseOrder”> 
     <sequence> 
          <element name= “Header”> 
               <element name= “PONumber” type= “String”/> 
               <element name= “Date” type= “Date’/> 
               <element name= “CustomerID” type= “String”/> 
          </element> 
          <element name= “BillTo” type= “AddType”/> 
          <element name= “ShipTo” type= “AddType”/> 
          <element name= “Vendor”> 
               <sequence> 
                      <element name= “Name” type= “String”/> 
                      <element name= “Phone” type= “String”/> 
               </sequence> 
          </element> 
          <element name= “Details” minoccurs= “0”> 
               <sequence> 
                      <element name= “ShippingMethod” type= “String”/> 
                      <element name= “ShippingTerms” type= “String”/> 
                      <element name= “DeliveryDate” type=”String”/> 
               </sequence> 
          </element> 
          <element name= “Items”> 
               <sequence> 
                   <element name= “Item” minoccurs= “0” maxoccurs= “unbounded”/> 
                         <sequence> 
                                <element name= “Qty” type= “Integer”/> 
                                <element name= “ItemNum” type= “String”/> 
                                <element name= “Description” type= “String” Minoccurs= 
“0”/> 
                                <element name= “Job” type= “String”/> 
                                 <element name= “UnitPrice” type= “Decimal”/> 
                                 <element name= “LineTotal” type= “Decimal”/> 
                         <sequence> 
                   </element> 
                   <element name= “SubTotal” type= “Decimal”/> 
                   <element name= “SalesTax” type= “Decimal”/> 
                   <element name= “Total” type= “Decimal”/> 
               </sequence> 
          </element>   
     </sequence> 
</element> 
 
<complexType name= “AddType”> 
     <sequence> 
             <element name= “Name” type= “String”/> 
             <element name= “CompanyName” type= “String”/> 
             <element name= “StreetAddress” type= “String”/> 
             <element name= “city” type= “String”/> 
             <element name= “ZipCode” type= “String”/> 
             <element name= “Phone” type= “String”/> 
       </sequence> 
</complexType> 
 



 
Biztalk_Excel_PO.xsd 
 
<element name= “PurchaseOrder”> 
    <sequence> 
        <element name= “Header”> 
             <sequence> 
                  <element name= “Contact” type= “ContactType”> 
                   <element name= “orderNum” type= “String”/> 
                   <element name= “orderDate” type= “Date”/> 
                   <element name= “ourAccountCode” type= “String”/> 
                   <element name= “yourAccountCode” type= “String”/> 
             </sequence> 
        </element> 
        <element name= “Items”> 
                <sequence> 
                      <element name= “itemCount” type= “Integer”/> 
                      <element name= “Item”> 
                             <sequence> 
                                 <element name= “yourPartNumber” type= “String”/> 
                                   <element name= “partNumber” type= “String”/> 
                                   <element name= “itemNumber” type= “String”/> 
                                   <element name= “partDescription” type= “String”/> 
                                   <element name= “unitOfMeasure” type= “String”/> 
                                   <element name= “unitPrice” type= “Decimal”/> 
                                   <element name= “quantity” type= “Integer”/> 
                             </sequence> 
                      </element> 
                </sequence> 
        </element> 
        <element name= “DeliverTo” type= “InDelType”/> 
        <element name= “InvoiceTo” type= “InDelType”/> 
        <element name= “Footer”> 
                <element name= “totalValue” type= “String”/> 
        </element> 
    </sequence> 
</element> 
 
<complexType name= “InDelType”> 
      <sequence> 
              <element name= “Address” type= “AddressType”/> 
               <element name= “Contact” type= “ContactType”/> 
      <sequence> 
</complexType> 
 
<complexType name= “AddressType”> 
      <sequence> 
              <element name= “street1” type= “String”/> 
               <element name= “street2” type= “String”/> 
               <element name= “street3” type= “String”/> 
               <element name= “street4” type= “String”/> 
               <element name= “city” type= “String”/> 
               <element name= “stateProvince” type= “String”/> 
               <element name= “postalCode” type= “String”/> 
               <element name= “country” type= “String”/>       
      <sequence> 
</complexType> 
 
<complexType name= “ContactType”> 
      <sequence> 
               <element name= “ContactName” type= “String”/> 
               <element name= “companyName” type= “String”/> 
               <element name= “e-mail” type= “String”/> 
               <element name= “telephone” type= “String”/> 
      <sequence> 
</complexType> 
 
 
 
 
 

Syn_PO.xsd 
 
<element name= “Order”> 
     <sequence> 
          <element name= “Header”> 
               <sequence> 
                    <element name= “OrderNo” type= “String”/> 
                    <element name= “OrderDescription” type= “String”/> 
                    <element name= “DateCreated” type= “String”/> 
                    <element name= “Comment” type= “String”/> 
               </sequence> 
          </element> 
          <element name= “POBuyer” type= “BSType”/> 
          <element name= “POSupplier” type= “BSType”/> 
          <element name= “BillTo” type= “BSToType”/> 
          <element name= “ShipTo” type= “BSToType”/> 
          <element name= “Items”> 
             <element name= “Item” minoccurs= “0” maxoccurs= “unbounded”/> 
                <sequence> 
                     <element  name= “LineNo” type= “String”/> 
                     <element name= “ProductName” type= “String”/> 
                     <element name= “Quantity” type= “Integer”/> 
                     <element name= “ShipmentDate” type= “Date”/> 
                     <element name= “UnitOfMeasure” type= “String”/> 
                     <element name= “UnitPrice” type= “Decimal”/> 
                </sequence> 
             </element> 
          </element> 
          <element name= “Footer”> 
                <sequence> 
                     <element name= “NumberOfLines” type= “Integer”/> 
                     <element name= “TotalAmount” type= “Integer”/> 
                </sequence> 
          </element> 
     </sequence> 
</element> 
 
<complexType name= “BSType”> 
    <sequence> 
         <element name= “Name” type= “String”/> 
         <element name= “Tel” type= “String”/> 
         <element name= “Fax” type= “String”/> 
    </sequence> 
</complexType> 
 
<complexType name= “BSToType”> 
      <sequence> 
           <element name= “Organization” type= “OrganisationType/> 
            <element name= “Address” type= “AddressType”/> 
       </sequence> 
</complexType> 
 
<complexType name= “OrganisationType”> 
      <sequence> 
           <element name= “Name” type= “String”/> 
           <element name= “ReferenceNo” type= “String”/> 
           <element name= “url” type= “String”/> 
      </sequence> 
</complexType> 
 
<complexType name= “AddressType”> 
      <sequence> 
           <element name= “Street” type= “String”/> 
           <element name= “City” type= “String”/> 
           <element name= “State” type= “String”/> 
           <element name= “Country” type= “String”/> 
           <element name= “PostalCode” type= “String”/> 
      </sequence> 
</complexType> 
 

 
 
 

 



 
 

a. DTD tree representation P of grammar Paper.dtd. 
 

b. DTD tree representation Q of grammar Publication.dtd. 
 

Fig. 9. XML grammar tree representations of grammars Paper.dtd and Publication.xsd. 
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