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Abstract— 

In this paper we propose the performance evaluation based 
Information Control Nets (p-ICN) to achieve the full compliance 
with the international organization UN recommendation to get 
the performance evaluation all over the e-Government projects 
due to its nature of huge scale and long term project plan of IT 
investment. However, current real world there is not enough 
suitable and tangible method for decision makers to make sure 
rationality of such a huge IT investment. Thus, we studied and 
defined new method so called as the p-ICN to provide them 
suitable capability to evaluate the performance of any Enterprise 
Architectures.  Moreover, proved its effectiveness to achieve a 
solution of the defined problem with well-known applied 
enterprise architecture as simple as possible.  
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I. INTRODUCTION 
Under the new transaction trend of the UN from the 

Millennium Development Goals (MDGs) to the 2030 Agenda 
for Sustainable Development Goals (SDGs) as their 
development agenda [1], the funding organizations are 
supposed to request the performance evaluation report of IT 
investment as well as monitoring the progress of achieving 
enterprise Key Performance Indicator (KPI) for stakeholders. 
KPIs are an actionable scorecard that keeps your strategy on 
track.  The p-ICN defined enterprise architecture enables you 
to manage, control and achieve desired business results. The 
p-ICN defined enterprise architecture in its simplest form, the 
p-ICN defined enterprise architecture is a type of performance 
measurement that helps you understand how your organization 
or department is performing. The p-ICN defined enterprise 
architecture should act as a compass, helping you and your 
team understand whether you are taking the right path toward 
your strategic goals. To be effective, the p-ICN defined 
enterprise architecture must be well defined and quantifiable, 
be communicated throughout your organization and 
department, be crucial to achieving your goal, and be 
applicable to your Line of Business (LOB) or department. In 
the technical viewpoint, this p-ICN defined enterprise 
architecture should be a common language not only among the 
architect and implementation engineers, but also among the 
enterprise management group and the stakeholder group. 

 

 
II. Related works      

 
Modelling process of workflow is an important task in 

many applications. Many models are presented in literature 
such as communication-based model [4], activity-based model 
[3-5], perspective-based model [6], and transaction based 
model [6]. This section briefly reviews the ICN [3] and s-ICN 
[2] that is activity-based model. ICN is a model proposed 
more than 30 years that is classified as activity-model [8-9]. 
Many information systems of enterprises have been modelled 
by using ICNs. ICNs-based model can be defined by capturing 
the notations of workflow procedures, activities and their 
control precedencies, invoked applications, roles, actors, and 
input/output repositories [10]. The ICNs model is defined by 
the 8-tuple  = (, , , , , , I, O) over a set A of activities 
including a set of group activities, a set T of transition 
conditions, a set R of repositories, a set G of invoked 
application programs, a set P of roles, and a set C of actors 
including a set of actor groups where I is a finite set of input, 
O is a set of output,  , , , , , and  are function mapping. 
[3] 

 

 
Figure 1. Top level Airport Out-bound Service 

Architecture of ICNs model 

Figure 1 shows the top-level layout of the outbound service 
as a business reference model (BRM) in the enterprise 
architecture (EA) for the airport enterprises. In the airport out-
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bound service, the main activity is a passenger check-in 
process as well as baggage check-in process. Here we can 
classify the out-bound service at the airport into 4 types of 
service events: 1 is the check-in passenger event. 2 is the 
waiting list passenger event. 3 is the transit passenger event. 

4 is the air cargo check-in event. For Wait List, Check-in 
and Transit passenger, both passengers and baggage are 
controlled via Boarding Gates and the Baggage Belt. The two 
service nodes will perform activities related to the check-in of 
passengers and transfer passenger, baggage onto the 
corresponding flight. For Cargo check-in, this is a service of 
cargo and luggage, so it is necessary to have storage, 
management and transportation to the flight. 

 
Figure 2. Airport Out-bound Service of ICNs model  

 
The s-ICN model is presented in 2011, which is extended 

version of ICN by attaching to the arcs emanating from the 
split nodes. The limitations of both ICN and s-ICN like 
traditional methods, which presents only process flow work 
then the performance evaluation is used for batch job. This 
lets some waste time in many steps. In figure 2, an example of 
ICNs-based model is presented. From the figure, we can see 
that it shows only the workflow process and do not shows the 
time for each step. We can call the model as task-oriented 
model and not call as real time activity based model. For the 
real time activity based model, we defined the p-ICN as 
extension capabilities of ICNs, because through the real time 
activity based model we can achieve many merits and benefits 
to the customer satisfaction goals and enterprise KPIs, which 
could not be gotten via the traditional batch job model. 

 

 

Figure 3. Performance evaluation batch job model 
 
Figure 3 show us the traditional batch job model that is 

most popular way to measure and evaluate system 
performance, service level agreement (SLA), customer 
satisfaction, and also to get the intelligence via data and 
knowledge mining[7]. 
 

III. Methodology: p-ICN formal definition 
 
Evaluating the performance of an organization is very 

important. It points out the shortcomings, limitations, 
problems encountered by the organization in the operation of 
the department in particular and the organization in general. 
Evaluate the performance, thereby providing corrective 
measures that make the development of the department, 
organization better, help save costs, time, and bring optimal 
efficiency. At present, the performance of an organization still 
has a number of issues, such as performance measurement 
focused primarily on financial performance indicators, 
business processes that are not measurable systematic. 
Planning, monitoring, measurement, and efficiency 
improvement are the crux of performance control. 
Performance monitoring is the process that involves observing, 
surveying and monitoring activities, processes and sequences, 
as well as the impact of these activities, to understand the 
scale and speed of achieving targeted and produced specific 
results desired. The purpose of monitoring is to look at a range 
of events in the organization's environment and the 
organization itself that may influence the process of planning 
the implementation process and achieving the intended 
objectives. This involves measuring performance, evaluating 
performance, comparing achievement and plan, and providing 
consistent feedback on performance. The performance 
comparisons has achieved with expected efficiency, ie, the 
expected performance determines the difference.[11-13] 

 

 
Figure 4. Status of Baggage Mishandling 

 
This article provides the concept of p-ICN model, the 

extension of s-ICN [2] in measuring business KPI (key 
Performance Indicator) goals, and enhancing customer 
satisfaction as the performance objectives set for this example. 
Figure 4 shows us that the mishandling baggage problem that 
is still faced, it implicates that the airport business face the big 
defectiveness, not only the KPI related revenue of the airport 
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business enterprise, but also the KPI related customer 
satisfaction. Thus, we show how to enhance the existing 
airport outbound service enterprise architecture by using the 
p-ICN assets within this example issues as simple as possible 
because of conference paper.  

p-ICN: A Performance Information Control Nets (p-ICN) is 
a work flow directed graph. The purpose of p-ICN is to 
transform batch job to real time work on IT system, to 
evaluate the waste time of whole system and to measure the 
capacity of some stages in the BPM process. The extended 
components of p-ICN consist of a real-time information and 
workflow arc, and a measuring flow control node as shown 
figure 4 with an example of using p-ICN in the out bound 
service of the airport business enterprise architecture. 

• TS node: Time synchronize node means that the precedent 
workflows must be converge at the TS node. The evaluation 
here aims at zero defective related time of precedent works.  

• MC node: Maximum capability node aims to evaluate the 
maximum quantities of aircraft to make maximum revenue. 
Which includes maximum number of seats and capacity of 
luggage, etc.  

• RT arc: Real time information & Work flow arc. 

 

Figure 5. Top level Airport Out-bound Service Architecture of 
p-ICN model  

Figure 5 shows the top-level airport outbound service 
architecture using the p-ICN model. Compared to Fig. 1, the 
p-ICN model adds three new notations for EA (Enterprise 
Architecture) architect: 1. Real time information & workflow 
Arc, 2. Time synchronize measuring flow control node and 3. 
Maximum Capability measuring flow control node. Brief 
explanation of the p-ICN notations is here, and in the next 
chapter, it will describe more details of definition along with 
the detailed graphical architecture. Information about 
passenger and his Baggage are synchronized through the time 
synchronize measuring flow control node for guarantying the 
none mishandling the passenger’s baggage to achieve the 
customer satisfaction.  The time synchronize measuring flow 
control node gets control the effectiveness of passenger’s 
working time distance and his check-in baggage’s belt system 
running distance time from the check-in desk to the gate for 
the on flight. All the details of the information on the cost of 

time passengers and baggage check-in procedures easy to 
exploit at this node, from which to make adjustments as 
needed in real-time way of working. The Maximum 
Capability measuring flow control node contains information 
on the number of passenger seats, the maximum loading 
weight of the flight. This information is regularly updated 
after the passenger as well as baggage check-in procedures 
completed. This helps avoid overloading the flight, operating 
the air cargo service to make maximum benefits of the airport 
service business enterprise.  

IV. EVALUATION 
 

The real-time performance measurement of the enterprise 
IT system is essential and advanced one, comparing the 
traditional batch job IT system to know the reality of the 
customer satisfaction concerns with the delivery of his 
baggage and working distance related time consuming, and 
also to make the optimum utilization of the maximum capacity 
of the aircraft directly related to the revenue of the air cargo 
service business. It are most essential managing points, the 
customer satisfaction point and the increasing & measuring 
the benefit point, in the real-time way to achieve the KPIs of 
the enterprise. Without emphasized visual notations in the 
performance measurement enterprise architecture, there is no 
way to realize the implementation of the real-time 
performance measurement of the enterprise IT system  

 

 
 Figure 6. Airport Out-bound Service of p-ICN model 

Figure 6 shows up the airport out-bound service by using 
the p-ICN notations to compare the previous Figure 2 - 
Airport Out-bound Service of ICNs model. It is very 
abstracted architecture model, but enlarge the focusing points 
of the performance measuring and control points. Concerning 
the mishandling baggage issue there are 3 events involved: 
The event 1 is the check-in passenger, the event 2 is the 
waiting list passenger, and the event 3 is the transit passenger. 
To solve this mishandling baggage problem, we need a 
measuring flow control node that make sure the baggage come 
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together with these 3 events passenger before the boarding 
gate opening time. On this purpose, the action 2 (α2) places at 
the boarding gate time synchronization measurement control 
node. The α2 check all the passenger’s baggage delivery just 
in time before the boarding gate opening time. The α2 checks 
all the details of the time information of the passenger 
working distance time and the baggage carrying belt system 
delivery time in real-time manner to control and give a 
prevent action to the delayed passenger and baggage. The α2 
stores all these practically happened on site time information 
for further processing the knowledge mining to innovate the 
enterprise architecture in the real-time job or the batch job 
manner depending on the predefined situations. The α4 is the 
Maximum Capability measuring flow control node. One of the 
most important key performance indicator of the enterprise 
architecture as a vision is the target revenue of each year. The 
α4 is working for how to make revenue maximization in this 
airport outbound service architecture. It measures all the 
weight of the passenger related ones, then calculates the 
maximum capacity of the aircraft, and decides to acceptable 
weight for the cargo service luggage. The α4 controls it in the 
real-time manner and stores all these details in DBMS for 
further processing the knowledge mining to innovate the 
enterprise architecture and so on. The Real time information 
& workflow Arcs are placed between α2 and α5, α4 and α6. 
The Arc has two capabilities. The one is to present the 
bringing the information between the action node and the flow 
control node for controlling and preventing actions, the other 
is to present the workflow. Thus, the time information of 
passenger and baggage exchanges between α2 and α5, weight 
information exchanges between α4 and α6 to control and 
measure the performance. In the figure 2 the ICNs model, it is 
not easy to depict the time information related abilities and 
maximum loading capacity to measure and control the 
passenger, baggage, and luggage on the flight outbound 
service architecture. But in the figure 6 Airport Out-bound 
Service of p-ICN model, we can clearly point out and depict 
the time information related abilities and maximum loading 
capacity to control the passenger, baggage, and luggage on the 
flight just in time by using the Real time information & 
workflow Arc, Time synchronize measuring flow control node 
and Maximum Capability measuring flow control node. By 
using the p-ICN model, we can easily design the performance 
measurement enterprise architecture to build management 
functions, assess the performance of the system involved in 
managing the enterprise’s key performance indicators for all 
the stakeholders. It should be affordable common language for 
all the architects, implementers, managers, and stakeholders.  

In the aspect of the maturity levels of the enterprise 
architecture, there are 5 levels. Level 1 is an architecture of 
each departments of the enterprise. Level 2 is an integrated 
architecture of the enterprise to provide the inter-operability 
among the departments of the enterprise. Level 3 is a global 
standard architecture to achieve the inter-operability with any 
other organizations that are following up the global standard.  
Level 4 is a performance measurement architecture to make 

maximum performance & satisfaction of pertinent persons 
including the customers, staffs, managers as well as the 
stakeholders in real-time way of manner. Level 5 is the 
optimum level of the architecture to make innovation adapted 
in its architecture for all the life cycle of IT system. 

 
Figure 7. Enterprise Architecture Maturity Levels 

 
This conceptual definition of these level of enterprise 

architecture is derived from the international standard 
capability maturity model SPiCE and CMMI.[14][15]  
Throughout the figure 1 to 6, we can see what is the extended 
components and differences between the traditional 
architecture and the p-ICN defined performance evaluation 
enterprise architecture. Thus, by using these p-ICN notations, 
we can clearly define the performance evaluation enterprise 
architecture. Through this way of work, we can achieve the 
maturity Level 4. Furthermore, it is the right passage to go to 
the optimum level 5.  

V. CONCLUSIONS 
The main achievement of this paper is to simply shows 

down how to design the performance measurement enterprise 
architecture with the newly defined p-ICN notions. We have 
proved the effectiveness of this newly defined p-ICN notions, 
comparing the ICNs model. By using the p-ICN defined 
enterprise architecture, we can clearly communicate with 
between the architect and the implementation engineers in this 
p-ICN common language. And also we can expect the 
enterprise architecture development group and the stakeholder 
group to keep tracking the KPI goals in run time system. 
Finally, most important of this research is to give us how to 
reach to the optimum level 5 of the enterprise architecture. 
Our further study will be focused on various e-Government 
enterprise architectures to evaluate this p-ICN effectiveness.  
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