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The importance of process automalion for B2B (business to business) collaboration is rising. The efforts 
are directed towards automating business processes and forming a global electronic market. In this 
paper we present and evaluate the three most important technologies for business process automation: 
ebXML (Electronic Business XML- eXtensible Markup Language), RosettaNet and XLANG. They differ 
in terms offeatures, quality and serviceability. We analyze, compare and evaluate those technologies 
from the perspective of SME (small and medium enterprises). Based on the comparison we define a 
multi-criteria decision model with twenty parameters and the corresponding weights, we evaluate the 
alternatives and define a utility function, which helps us to select the most suitable technology. The 
contributions of this paper are the in-depth evaluation of technologies and the definition of a multi-
criteria decision model. 

1 Introduction 
The well-known fact is that business must be altered to 
survive the upcoming changes and progress. To make the 
idea of a global marketplace and B2B work, proper 
technologies, vvhich will assure safety and efficiency, 
must be created. They have to be appropriate for ali kinds 
of enterprises, small and large, for those with great 
fmancial recourses and responsibilities and for those with 
limited budgets. Only with such universal technologies, a 
global market and complete serviceability will be 
realized. 

In the paper we will review and compare the three most 
important technologies for business process automation: 
ebXML, XLANG and RosettaNet. We wili define criteria 
for their evaluation and build a decision model with 
twenty criteria. We will evaluate the results and choose 
the most suitable technology from the perspective of a 
SME. AH three technologies are based on XML and 
build on the functionality of web services, where they 
reuse existing web service technologies, such as SOAP 
(Simple Object Access Protocol), UDDl (Universal 
Description, Discovery and Integration) and WSDL 
(Web Service Definition Language). We will see that 
they differ in some features while in others they are 
complementary. Because they are based on open 
standards, they are reachable in aspects of priče and 
complexity, not only to large enterprises, but also to 
small and medium enterprises. 

The revievv of related research has shown that there are 
not many similar analyses. The comparison made in [6] 
only compares ebXML and RosettaNet in an informal 

way and does not define a decision model. The author in 
[20] compares B2B standards, which include RosettaNet, 
ebXML, OAGIS (Open Applications Group Integration 
Specification) and Simple Web Services. The same 
author explains in a different article [21] how 
RosettaNet, ebXML, OAGIS and EDI (Electronic Data 
Interchange) fit together. However the author does not 
define a formal decision model. In [22] the author again 
compares RosettaNet, ebXML, OAGIS, Web Services, 
xCBL (UBL) - XML Common Business Library 
(Universal Business Language) and cXML (commerce 
XML) and creates a comparison framework. 

Our paper is organized in the foUovving order: the needs 
of the market are evaluated in the second chapter. Third 
chapter makes a comparison of the ebXML, RosettaNet 
and XLANG. Fourth chapter defines a multi-criteria 
decision model and evaluates them. The last, fifth 
chapter, gives a conclusion of the results. 

2 Needs of the Market 
The way enterprises work, understand their existence and 
survive must be retained. But the way they do business 
and communicate with each other must be improved. So 
business processes must stili work on and through the 
net, just as they have manually. Technologies must 
describe business processes in a consistent and safe way 
and more. They must enable changes, upgrades and 
adaptations, since business is a living process and 
therefore must be flexible and manageable. 
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But this is only the first step. There is stili the question of 
automation. A business process consists of many steps 
and includes many people, some of them completely 
unnecessary, vvhich only enlarges the possibility of 
making a mistake. One of the goals in creating a globa! 
electronic market is to automate everything that can be 
automated, including routine work or explicitly defined 
processes with long-term rules and foreseen conditions. 

Some Solutions have already been created in the past, 
more or less successfully, but by far not sufficient 
enough for goals and ambitions of the millennium. The 
web services have only created an initiation of what is 
yet to come. They enabled process describing, but not 
automation. The ultimate goal of those technologies is 
making business as safe and as accessible as possible for 
ali businesses ali over the world [19]. 

3 Comparison of Technologies 
There are several technologies for coordination and 
automation of business processes. Some of them have 
been present on the market for quite a long time, for 
example EDI. But the problem with vintage ones is 
inaccessibility for smaller enterprises and an obvious 
inflexibility, since most of them require a large initial 
investment and expensive support. The up to date 
technologies build upon legacy technologies, which have 
used older proprietary standards. 
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Figure 1: Process Coordination Framework [1] 

The need for different kind of technologies has increased. 
Modem technologies are mutually connected and 
complemented. Figure 1 presents their relationships, 
horizontally divided by the le vel of provided services and 
vertically by the initiative organization, by which they 
were sponsored and created [I]. Ali of the technologies 
are an upgrade of web services and they are aH based on 
the XML language. Their design priorities and fields of 
concentration however differ. 

Service desčription and transport binding was assured in 
WSDL and in ebXML CPP (Collaboration Protocol 
Profile) as the EDI foIlower. With time, new 

technologies emerged from them in different directions. 
Their relations are seen from Figure 1: WSEL (Web 
Service Endpoint Language), ebXML BPSS (Business 
Process Specification Schema), WSCL (Web Service 
Conversation Language), WSFL (Web Service Flow 
Language), XLANG, BMPL (Business Management 
Markup Language), RosettaNet PIPs (Partner Interface 
Process) and ebXML CPA (Collaboration Protocol 
Agreement) [I]. 

WSDL is meant for describing netvvork services as a set 
of endpoints, operating on messages. WSEL is meant for 
non-operational features of web services like security. 
WSCL allovvs that we define abstract interfaces for web 
services for business process conversation. WSFL allows 
the desčription of business processes or interaction 
patterns, based on the web services operations. 

ebXML provides a set of technologies for describing 
various stages of business collaboration. CPPs enable 
companies to speciiy their profiles in which they define 
the terms for collaboration. CPAs are the computer 
equivalents of trading partner agreements. They can be 
defined manually or automatically generated from two or 
more CPPs. The actual flow of a business process is 
specified using BPSS. Shared public and private business 
processes for collaboration between two or more partners 
are specified using BPML. The focus of XLANG and 
RosettaNet PlPs is similar to BPML and will be fiirther 
discussed later in this article. 

XML, concentrated on the contents, enables remote 
systems to interchange and interpret the documents 
without the human intervention. XML document is 
basically an ordinary text file with markup [I]. The 
combination of structure, flexibility and verification 
makes XML useful not only for electronic publishing, 
but also for designing business messages, exchanged 
betvveen enterprises [1]. While building larger processes, 
ali business partners must agree upon the vocabulary, 
interfaces and the type of method invocation, before they 
send individual messages. 

XML vocabularies can define ali kinds of business 
documents or even whole frameworks, which provides 
interoperability and ftinctionality. 

3.1 ebXML 
ebXML is a family of specifications that enable 
companies of ali sizes to collaborate with each other, 
independently of the location [2], through the exchange 
of XML-based messages [8]. Development of the 
ebXML specifications is an on-going effort sponsored by 
OASIS (Organization for the Advancement of Structured 
Information) and UN/CEFACT (United Nations Center 
For Trade Facilitation & Electronic Business) [8]. 

The need for ebXML lies in the experience from the past. 
EDI, the anterior technology for data interchange among 
enterprises, was unreachable for most SMEs, since the 
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costs were too high and the implementation too complex. 
ebXML is based on XML, web services and open 
standards and is publicly available. It overcomes this 
barrier and enables the creation of software for building 
applications, based on mutual structure and syntax, 
which will lower the costs of business data interchange. 
ebXML mission is to provide an open XML-based 
infrastructure, enabling the global use of electronic 
business Information in an interoperable, secure and 
consistent manner by aH parties [8]. 

ebXML architecture was primarily designed for B2B 
interaction. UDDI and SOAP offer services with similar 
functionality on the low level. EbXML ušes and builds 
upon these standards. It provides safe and reliable 
messaging and adds a set of higher level specifications 
for expressing the semantics of B2B collaborations. For 
these purposes it provides CPPs, CPAs, BPSS, core 
components, registry/repository and BPML [II]. 

ebXML provides an effective platform for long-term 
business transactions and enables us to express the 
foUovving: 

quality of service, 
timeouts, 
conformations, 
multi-language support, 
authentication, 
authorization, 
privacy, 
integrity and 
non-repudiation. 

Example of ebXML usage, shown in Figure 2: 
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Figure 2: ebXML in practice 

By using ebXML, companies have a standard method to 
exchange business messages, conduct trading 
relationships, communicate through data in common 
terms, define and register business processes [8]. It 
enables aH parties to complement and extend current 
EC/EDI (electronic commerce/EDI) investment and it 
expands electronic business to new and existing partners. 

It also facilitates convergence of current and emerging 
XML efforts [8]. 

ebXML delivers the value by [8]: 
using the strengths of OASIS and UN/CEFACT to 
ensure a global, open process, 
developing technical specifications for the open 
ebXML infrastructure, 
creating the technical specifications with the world's 
best experts, 
collaborating with other initiatives and standard 
development organizations, 
building on the experience and strength of existing 
EDI knowledge, 
enlisting industry leaders to participate and adopt 
ebXML infrastructure and 
realizing the commitment by ebXML participants to 
implement the ebXML technical specifications. 

3.2 XLANG 
XLANG is a notation for the specification of message 
exchange behavior among participating web services, 
supporting especiaHy the automation of business 
processes [9]. It is expected to serve as the basis for 
automated protocol engines that can track the state of 
process instances and help to enforce protocol 
correctness in message flows. 

XLANG is based on XML and is used for describing 
business processes in the BizTalk initiative. It offers a 
model for orchestration of services and contract 
collaboration between partners [3]. XLANG is fully 
focused on public processes. It supports long-term 
operations and nesting. It enables: 

exception handling, 
restoring operations,, 
behavior, 
actions, 
control flow, 
correlations, 
contents of transaction, 
service management, 
time-outs, 
custom correlation of messages, 
modular behavior description and 
contracts with multiple roles [3]. 

However, it does not define authentication or the quality 
of service nor the non-repudiation [4]. The goal of 
XLA'NG is to make it possible to formally specify 
business processes as state-full long-running interactions 
19]. 

Main features of XLANG include [1]: 
• behavior; container for the description of the 

service's behavioral aspects, including support for 
looping, concurrency and exception handling, 

• actions; atoms of behavior, referencing WSDL 
operations on available ports. 
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• controlflow; iequence in •vvhich the service performs 
actions, 

• correlations; structure, the service ušes to route 
messages to correct woricfiow instances, 

• context; context for iong-running transactions, 
• service management; features of service instance 

management and 
• port mapping; method for plugging in the service 

user and the service provider. 

XLANG is an extension of WSDL and dynamics in 
processes are supported with different flows [3]: 
1. Message flow, vvhere actions are the basic 

constituents of an XLANG process definition that 
specifies the behavior of the service. The actions are 
request/response, solicit response, one way, 
notification, timeouts and exceptions. 

2. Data flow, the base of XLANG is fed by the 
message flow and supports the controi flow 
decisions. 

3. Controi flow, which provides support for looping, 
besides the regular elements. It also enables 
exception handling and transactional behavior. 

XLANG also supports business process contracts, 
however they are merely mappings between two port 
types, which interact together. A contract can only map 
ports that are unidirectional [3]. 

The unit of action, offered by a service is an operation. 
An operation can be a single asynchronous message, or a 
request/response pair of messages with optional fault 
messages. The operation can be either incoming or 
outgoing. But WSDL does not say what is the operation 
semantics. There are three possibilities [17]: 
1. In the first čase the operation is a stateless service 

that has no memory ofprevious operations, such as a 
stock quote service. 

2. The second possibility is an operation on an object, 
in the usual sense of object-oriented programming 
systems, in which čase the object will have the 
ability to use its state variables to keep a record of 
the consequences ofprevious operations. In the latter 
čase, we usually think of the object as being 
subservient to the caller, since the caller controls the 
entire life cycle of the object. The object itself has 
low influence regarding the order in which its 
operations are invoked and no independent behavior. 

3. The third possibility is autonomoiis agents withfull 
State representation of the service. In this čase the 
service supports long-term interactions with full 
State, in which every interaction has a beginning, 
defined protocol for operation call and the ending. 
The supplier has to provide a service, which starts an 
interaction by receiving an order through the 
entering message, then returns the acknowledgement 
to the buyer, if the order can be accomplished. 

Enterprise workflow systems today support the 
definition, execution and monitoring of Iong-running 

processes that coordinate the activities of multiple 
business applications. But they do not separate internal 
implementation from external protocol description [9]. 

Figure 3: XLANG connecting two parties [9] 

The Figure 3 represents the dynamics betvveen two 
participants inside an electronic market, vvhere XLANG 
is the translating key between a buyer and supplier that 
cooperate on the net using the advantages of the 
electronic market. 

3.3 RosettaNet 
RosettaNet is a non-profit consortium of more than 400 
of the vi'orId's leading Information Technology, 
Electronic Components, Semiconductor Manufacturing 
and Solution Provider companies, working to create, 
implement and promote open electronic business process 
standards [7]. 

RosettaNet was created as a compromise between EDI 
and SOAP. Its main goals are reaching dynamic, flexible 
trading networks, operational efficiency and new 
business opportunities [10]. It enables: 
• real time complex transitions, 
• checking, 
• confirmation, 
• non-repudiation, 
• multiple languages, 
• additional standards in industry, 
• SSL (Secure Socket Layer) authentication, 
• digital signature and 
• data encoding. 

Its biggest advantage is the well defined although 
inflexible PIP [5]. The purpose of every PIP is to offer 
general business data models and documents, which 
enable interface implementation by system developers. 
Every interface includes [14]: 
• XML document, which is based on the DTD 

(Document Type Definition) and specifies PIP 
Services, transactions and management, which 
include dictionary properties, 

• class and sequence diagrams in UML, 
• validation tool and 
• implementation guide. 
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PIP interface offers mechanism for sending messages and 
reporting failures. It demonstrates the integration of web 
Services and its safety features, demanded at RosettaNet 
[19]: 
• two - way SSL authentication, 
• digital signature, 
• data encryption and 
• non-repudiation. 

RosettaNet PIP defines an automated business process 
among trading partners for demanding and offering 
product prices and availability Information [16]. 
Different business processes are covered with: 
1. RosettaNet executive plan, which offers a general 

guidance, priorities of addresses and integration 
through tables. 

2. Individual plan of supply chain, which address of 
the supply chain - specific theme, prioritization, 
sources, implementation and adaptation. 

3. RosettaNet partners, which enable voting about 
standards, participants in vvorkshops and 
implementation. 

RosettaNet standards are managed on a global level. 
Locally they are focused on implementation and support. 
So partners can choose between global or local 
membership [13]. 

RosettaNet is very rich in its supporting tools: the 
RosettaNet implementation tool including the current PIP 
template, a Partner Agreement Wizard for quick 
importation, development and testing of customized PIP 
and more. It also contains RosettaNet dictionary and 
RosettaNet implementation framevvork. The template 
enables the development of new PIPs. The Partner 
Agreement Wizard enables importing of trading partners 
and a fast development of new processes. Embedded PIP 
enables implementation of only that certain PIP the 
partner needs. It includes support for ali published 
RosettaNet PIPs as well as for CIDX (Chemical Industry 
Data Exchange) and PIDX (Petroleum Industry Data 
Interchange). PIP can also be tested before actually 
applied and used. 

RosettaNet is also focused on the industry support; the 
adapter for industry development enables integration 
with new and existing applications and ways of business 
[15]. 
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Figure 4: RosettaNet communication 

RosettaNet plans to integrate support for the ebX]VIL 
Messaging Services Specification in future releases of 
RosettaNefs Implementation Framevvork (RNIF). While 
RosettaNet remains committed to developing business 
process standards, required to support the complex needs 
of the high-technoIogy industry, it also wants to ensure 
interoperability across ali supply chains. Figure 4 
represents the communication between two trading 
partners with help of RosettaNet PIP - which enables 
connection of business processes [12]. 

4 Evaluation Model 

4,1 Criteria 
To be able to evaluate the technologies for describing 
business processes for their suitability and quality, we 
have defined a multi-criteria decision model. We have 
identified the following criteria [18]: 

Defining and describing processes: Evaluates the 
architectural support, syntax and semantics for describing 
ali the features of the process and the support for the 
transition from classical to electronic business from 
aspects of flexibility, simplicity, user friendliness and 
compliance to standards. 

Collaboration description: Evaluates the support for 
business interactions and defining relationships betvveen 
partners, from aspects of flexibility, safety and 
complexity. 

Role model: Evaluates the support with modeling tools 
for describing roles and collaboration between them. 

Small/big/medium enterprises support: Evaluates the 
appropriateness and flexibility of the technology for 
different company sizes with different characteristics, 
needs and preferences. 

Complexity and learning effort: Evaluates the amount of 
effort and change, needed to learn and understand the 
technology and ali its features. 
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Efficiency: Evaluates hovv efficient is the technology at 
describing and speciiying the business processes. 

Maturity: Evaluates the maturity, based on the number of 
years the technology exists. 

Tools support: Evaluates the support within tools and 
integrated development environments, which ease the 
development and assure quality. 

Synchronous communication support: Evaluates support 
for synchronous, short-term transactions, which require 
immediate answer. 

Asynchronous communication support: Evaluates 
support for asynchronous, long-term transactions. 

Independency of communication protocols: Describes the 
relationship betvveen communication protocol and the 
technology. 

Quality of service: Evaluates the possibilities for 
speciiying service quality of certain flows, which can be 
done either by raising the priority of a flow or limiting 
the priority of another flow. 

Authentication: Evaluates the level of verification of the 
senders identity - whether the business message sender is 
or is not who he claims to be [6]. 

Authorization: Evaluates the level of verification, 
vvhether the sender of a message is permitted to send the 
subject message to the receiving partner [6]. 

Jntegrity: Evaluates, whether the 
unaltered during transportation [6]. 

messages remams 

Encryption: Evaluates the coding and the level of 
security of messages against unauthorized readers [6]. 

Non-repudiation: Evaluates the mechanism for verifying 
vvhether an orlginating trading partner can or cannot deny 
having originated and sent a message and that a receiving 
trading partner can or cannot deny having received a 
message, sent by its partner [6]. 

Exceptions handling: Evaluates the business preparation 
for every sort of failures, duplications and losses of data. 

Claim detection: Evaluates the preparation and support 
for events of claim loss. 

Data transformation: Evaluates the possibilities, tools 
and technologies for data transformation between 
collaborating enterprises. 
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Criteria definition 
Defining and 
describing 
processes 

Collaboration 
description 

Role model 

Small/big/ 
medium 
enterprises 
support 
Complexity and 
learning effort 

Efficiency 

]V[aturity 
Tools support 

Synchronous 
communication 
support 
Asynchronous 
communication 
support 
Independency 
from 
communication 
protocols 
Quality of service 

Authentication 

Authorization 

Integrity 

Encryption 

Non-repudiation 

Exceptions 
handling 

Claim detection 

Data 
transformation 

Scale defining 
2 - flexible, simple, compliant 
vvith standards 
1 - simple and user friendly 
0 - basic features only 
2-inultiple language, 
flexibility, safety 
1 - safety and basic features 
0 - basic features 
1 -yes 
0-no 
2 - big/medium/small 
1 - big/medium 
0-big 

2 - simple 
1 - moderate effort 
0 - great effort 
2 - very efficient 
I - averagely efficient 
0 - low efficiency 
Actuaj number in years 
2 - many 
1 - medium 
0-low 
1 -yes 
0-no 

1 -yes 
0-no 

1 -yes 
0-no 

1 -yes 
0-no 
1 -yes 
0-no 
1 -yes 
0-no 
1 -yes 
0-no 
1 -yes 
0-no 
1 -yes 
0-no 
2 - handling message loss, 
resolution, system recovery 
1 - two above 
0 - one above 
2 - good 
I - average 
0 - poor 
2 - good 
1 - average 
0 - poor 

Table I: Criteria and scale 
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4.2 Utility Function 
We have defined the utility function, vvhich organizes the 
results, for them to be comparable (on scale between O 
and 1). In the čase, vvhere input value is an actual 
number, the utility function transforms it to the closed 
interval from O to 1. 

Equation 1: Utility function 

' ji \m 2 100 

Equation 2: Maximum utility 

U 
N 

=max{u,) 

Meaning of the symbols: 
• U - maximum utility, 
• Uj - utility of alternative j , 
• Ci - criterion i (Table I), 
• Aj -alternative j (ebXML, XLANG, RosettaNet), 
• Wj - vveight of criterion i, 
• N - total number of alternatives. 

4.3 Results 
For the purposes of the evaluation of the technologies in 
this article we have selected the vveights based on the 
preferences of a SME, where security (authentication, 
authorization, integrity, encryption and non-repudiation), 
defining and describing processes, collaboration support, 
complexity and learning effort, maturity, tools support, 
data transformation, exception handling and quality of 
service are particularly important. The selection of the 
weights is based on the survey, done in [18]. The weights 
can hovvever be. altered according to the needs and 
priorities of each distinctive business. The Table II 
shows the evaluation of ebXML, RosettaNet and 
XLANG. It is divided in 5 columns. The first column 
presents criteria. The second column shows the weights, 
vvhich we assigned to each criterion. The rest of the 
columns show evaluations for each technology, using the 
scale, explained in the third column of Table I. In the last 
row we show the results calculated using the utility 
function. 

As seen in Table II ebXML has achieved the highest 
result. It turns out that ebXML is the best technology for 
most of the businesses. 

XLANG is second best, although it lacks the quality of 
service, authentication and non-repudiation. However, it 
is integrated within the BizTalk Server Initiative, vvhich 
is very promising. We believe that it vvill get improved 
over tirne. 

RosettaNet is the least appropriate for general SMEs. Its 
main preference lies in technical features and level of 
development. Since it is the oldest technology of the 
three, it is the most mature one. Its main disadvantage is 
in the fact that it is suitable mainly for very large 
companies, since its framevvork PIP is very inflexible, 
and once created, very difficult to alter thus inappropriate 
for smaller businesses. 

C 

cl 
c2 
c3 
c4 
c5 
c6 
c7 
c8 
c9 
dO 
cU 
cl2 
cl3 
cl4 
c]5 
cl6 
cI7 
cl8 
cl9 
c20 

w 
9 
8 
2 
10 
9 
7 
8 
2 
2 
2 
2 
6 
3 
3 
5 
3 
4 
6 
2 
7 

ebXML 
2 
2 
1 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
0,735 

KLANG 
2 
1 
0 
2 
1 
1 
2 
1 
1 
1 
0 
0 
1 
1 
1 
1 
1 
2 
1 
2 
0,606 

RosettaNet 
0 
1 
1 
0 
2 
1 
4 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0,498 

Table II: Evaluation matrix and results 

5 Conclusions 
The need to do business on the net and to automate 
business processes is increasing, as is the need for 
supporting technologies. Such technologies must satisfy 
certain standards, they must be flexible and available to 
ali organizations, large but particularly to small and 
medium enterprises. Describing business processes must 
be relatively simple, so that even non-programmers can 
use it, since the business process experts usually do not 
have the necessary knovvledge, needed to vvork with 
complex languages. 

In the article we have identified, compared and evaluated 
the features of the three most important technologies and 
upon our findings defined a multi-criteria decision model 
for their quantitative evaluation. The defined decision 
model is usable for ali kinds of enterprises. They can 
express their priorities through criteria vveights. For the 
purposes of this article we have aiso defined a common 
set of vveights for small and medium enterprises and done 
the evaluation of the technologies. From this perspective 
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we have determined that ebXML technology is the most 
suitable with the widest range of possibilities, followed 
by XLANG and RosettaNet. 
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