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Abstract—Intelligent tutoring systems ITSs  offer con-
siderable flexibility in presentation of material and a greater 
ability to respond to idiosyncratic student needs.  A multi 
agent system for adaptive learning environment is proposed 
in this paper.  The system is composed of Open Agent Ar-
chitecture and the Plan model.  Teacher and student inter-
action was measured with the application of the system.  
The results prove that the system is an effective scheme to 
resolve the problem between dynamic students’ needs of 
resources and static teaching resources. 

Index Terms—distributed data, adaptive learning environ-
ment system, human tutor, multi-event driven technology 

 INTRODUCTION I.
With the rapid development of the Internet, more and 

more Internet business services have being deployed on 
the Web. This growing dependence upon Internet services 
underscores the importance of their availability and ability 
to handle large loads[1-2]. At the same time, exponential 
growth of the Internet population is placing unprecedented 
demands upon the scalability and robustness of these 
services. Staged Event-Driven Architecture (SEDA) [3-4] 
presents architecture for handling the massive concurren-
cy and load conditioning demands of busy Internet ser-
vices, which can support the extreme concurrency and 
burst applications. Therefore SEDA has become one of 
the hot fields in Web server performance optimization. In 
this paper, we review the progress and important 
achievements in the research of Web server performance 
optimization, and illustrate the significance of SEDA for 
promoting the development of Web techniques. We point 
out the main problems of SEDA in practical application. 
On the one hand, SEDA applies stages to execute the 
blocking operation, but the asynchronous API is insuffi-
cient to synchronized Java I/O, which can block all the 
stages easily and cause the bottleneck of system perfor-
mance; on the other hand, SEDA, without a powerful 
global management role in its performance adjustment 
mechanism, cannot effectively coordinate the control 
policy between each stage. 

The adaptive learning environment system based on a 
multi-event driven model adopts load-balance and feed-
back control as the core techniques. From the aspect of 
stage performance adjustment, heuristic optimization 
algorithm and initiative queue management algorithm are 
combined to optimize the stage management policies, 
including batch control for adjusting the number of events 
carried by working thread, service degradation to avoid 
the block between stages, self-feedback performance pa-
rameter adjustment thread resources of stages. From the 
aspect of global management, admittance control is ap-

plied to avoid performance overload and load-balance 
clustering techniques are applied to coordinated thread 
resources and throughput performance between stage 
requests [5].  

The two optimization processes can be effectively 
combined by feed-back mechanism. The self-adaptive 
mechanism is applied to the SEDA server architecture. By 
the way of improving the SEDA systematic control model 
and stage factor model resource distribution algorithm, the 
system control and stage adjustment are greatly enhanced. 
Based on the self-adaptive mechanism of the SEDA server 
architecture, the web server prototype system-OptiStage 
Server. Compared with other current common Web serv-
ers, on specific circumstances—high concurrency and 
high load, the OptiStage Server is more efficient on self-
adapting and has high throughput [6]. 

Computers have been used in education for over 20 
years. Computer-based training (CBT) and computer 
aided instruction (CAI) were the first such systems de-
ployed as an attempt to teach using computers. In these 
kinds of systems, the instruction was not individualized to 
the learner’s needs. Instead, the decisions about how to 
move a student through the material were script-like, such 
as “if question 21 is answered correctly, proceed to ques-
tion 54; otherwise go to question 32.” The learner’s abili-
ties were not taken into account. While both CBT and CAI 
may be somewhat effective in helping learners, they do 
not provide the same kind of individualized attention that 
a student would receive from a human tutor. For a com-
puter based educational system to provide such attention, 
it must reason about the domain and the learner. This has 
prompted research in the field of intelligent tutoring sys-
tems (ITSs). ITSs offer considerable flexibility in presen-
tation of material and a greater ability to respond to idio-
syncratic student needs. These systems achieve their “in-
telligence” by representing pedagogical decisions about 
how to teach as well as information about the learner. This 
allows for greater versatility by altering the system’s in-
teractions with the student. Intelligent tutoring systems 
have been shown to be highly effective at increasing stu-
dents’ performance and motivation. For example, students 
using Smithtown, an ITS for economics, performed equal-
ly well as students taking a traditional economics course, 
but required half as much time covering the material.  

 OVERVIEW II.
For e-learning environments, “adaptive learning” or 

“learning path adaptation” is a critical issue to enhance 
teaching quality of an e-learning session. Adaptive learn-
ing provides “Subject Matter” content, adapted to a stu-
dent’s actual knowledge and learning style. Generally, 
elements of adaptive learning approaches include: moni-
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toring student activity, interpreting the results, understand-
ing students’ requirements and preferences, and using the 
newly gained information to facilitate the learning process.  

So to build an adaptive learning environments needs the 
tutor able to supervise the activities of the learning entity 
(LE) with the possibility to take additional personalize 
exactions for the LE. Having a “Human Tutor” involved 
will ensure the needed “personal” contact for the LE in the 
e-learning environment. Tracing the student’s step-by-step 
solution enables the tutor to provide personalized instruc-
tion in the problem solving context. Prototypically tutors 
provide immediate feedback on each problem solving 
action: recognizably correct actions are accepted and un-
recognized actions are rejected. The proposed e-Tutor 
concepts do not try to diagnose student misconceptions 
and does automatically give problem solving advice. In-
stead, it allows the student maximum opportunity to rea-
son about the current problem state, monitoring and assist-
ing his/her approach. Generally, tutors do provide a feed-
back messages (hints) if the student appears confused 
about the nature of the current problem definition or a 
problem solving attempt. The proposed concept recogniz-
es three general levels of advice: are minders of the cur-
rent target, a general description of how to achieve the 
goal, and a description of exactly which problem solving 
action should be taken. Each of these three levels may be 
represented by multiple guidance steps [7-8]. 

Multi-agent methodology has recently appeared as an 
alternative to conceive Artificial Intelligence-based educa-
tional systems. The traditional architectures have proved 
to be too gigantic to deal with the new potential of sys-
tems that should be able to provide “learning anytime and 
anywhere” a web-based application that allows students to 
locate human experts and artificial resources available in 
the environment to get help during learning activities. This 
model is an example of a large-scale multi-agent learning 
environment several projects implement learning systems 
based on multi-agents architectures. Some of them work 
on a generic platform of agents.  

Generally Java language used the web-based environ-
ment and occurred the CORBA platform and using agent. 
The multi-agent methodology can certainly bring several 
advantages to the development of educational applications 
since it deals well with applications where such crucial 
issues (distance, cooperation among different entities and 
integration of different components of software) are found. 
As a result, multi-agent systems (MAS), together with 
technologies of networking and telecommunications, 
bring powerful resources to develop educational systems. 
Aspects such as data persistence and mobility become 
extremely important in the design of this new class of 
educational systems. Besides, researchers in the educa-
tional field have shown that it is not possible to find a 
general strategy of teaching if we take into account human 
differences but it is rather probable to think that learning is 
an emergent result of rich and coherent interactions oc-
curred during time. 

For the computer simulation technology, its definition 
can started from the perspectives of evaluation and system 
performance, regards the enhancement of the overall per-
formance as the base, and takes the computer model as the 
basis to carry out a comprehensive imitation and reference. 
Among these, regards the similarity of their inherent basic 
principles, techniques and specific computer applications 
as an opportunity. By computer technology, to improve  
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Figure 1.  The basic framework 

and repair its system performance comprehensively, then 
form a more comprehensive, multidisciplinary field com-
puter application technology for the system. 

However, in the computer simulation technology, the 
main elements of it can be divided into three parts. The 
computer simulation principle is shown as Fig. (1). First, it 
is the computer system, second is the construction of a 
comprehensive system model and the last is the applica-
tion of computer technology. The specific implementation 
path is divided into three parts which are the establishment 
of the system model, construction of the simulation model 
and artificial process of the simulation experiment. 

Model is the concrete abstraction of existing systems to 
create another kind of representations in their inner nature, 
thereby forming anti-corrupt cognitions and analysis of 
objective things. Through the multi-level conversion and 
integration process, the similarities between systems will 
be promoted and the desired end result will be produced. 

Therefore SEDA has become one of the hot fields in 
Web server performance optimization. In this paper, we 
review the progress and important achievements in the 
research of Web server performance optimization, and 
illustrate the significance of SEDA for promoting the 
development of Web techniques. We point out the main 
problems of SEDA in practical application. On the one 
hand, SEDA applies stages to execute the blocking opera-
tion, but the asynchronous API is insufficient to synchro-
nized Java I/O, which can block all the stages easily and 
cause the bottleneck of system performance. Material 
models are basically constructed through the similarities 
between systems - it means physical models can be built 
concretely. As for static material models, they are com-
monly built by general proportion models. For instance, 
architects often design and construct house models 
through reducing architectural proportions [9-11]. 

 METHOD AND ALGORITHM III.
This section is about multi agent system for adaptive 

learning environment. Agent technology appears to be a 
promising approach to address the challenges of modern 
day educational environments, influenced enormously by 
advanced information and Internet technologies. It has 
seen a great recognition in quite a lot of educational and 
training computer-based activities. The existing world of 
education is currently changing rapidly in respect to all 
new technologies and methods coming up on the world. 
This change is taking place as well in technological as in 
instructional methods used in traditional and on-line edu-
cation. Intelligent agents appeared to contribute rather 
important advantages for the scientific and educational 
computing. They have a major influence in different ap-
plication fields of educational systems. They provide new 
educational paradigms, support theories, and happen to be 
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rather helpful entities for both students and teachers in 
their computer-aided learning-teaching process. Their 
application in the educational field is mostly as personal 
assistants, user guides, alternative help systems, dynamic 
distributed system architectures, human-system mediators, 
and so forth. It consists of the students information, which 
students did choice the which lessons and levels and 
which lessons will be selected by the students in compul-
sory. 

1) Adaptive Interaction Refers to adaptations that take 
place at the User interface level and are intended to facili-
tate or support the user’s interaction with the learning 
platform, without, however, modifying in any way the 
learning “content” itself. OPUS One/OLAT allows to a 
certain extend to personalize the User Home page in ena-
bling or disabling functions and setup the graphical ap-
pearance according to user needs. 

2) Adaptive Course Delivery represents the most com-
mon used anthology of adaptation techniques applied in 
learning environments today. In particular, the idiom is 
used in reference to adaptations intended to alter a course 
(or, series of course sequences) to a specific learning enti-
ty. A major factor behind the implementation of adaptive 
techniques includes the compensation for the lack of a 
human tutor (who is capable of judging the learner capaci-
ty, goals, etc., and advising him on a personalized base), 
improving subjective evaluation of achievements by the 
learner. The most typical examples of adaptations in this 
category are: dynamic course (re-)structuring; adaptive 
navigation support; and, adaptive selection of alternative 
(sequences of) course material OPUS One e-Tutor facility 
and the integrated “Behavior Recorder” (BR) is supervis-
ing the learner in “real time” according to the learners’ 
profile. If the learner encounters difficulties in solving 
course sequences (detected by the BR) or if the learner 
request tutoring, a “sequence (context specific)” of rule 
driven advise mechanism will be initiated and additional, 
tailored “problem solving” content will be proposed. This 
is considered an individual “exception” event and will be 
logged accordingly.  

3) External Content Discovery refers to the discovery 
and storage of learning material / “content” from external 
sources, environments like other LMS’s or specialized 
repositories. The adaptive component of this process lies 
with the integration and publication of this additional 
material among the course community. OPUS One / 
OLAT has the capability to detect, using the e-Tutor sur-
veillance facility, the external search activity of the learn-
ing community, advising the learners to publish or share 
his additional material among his learning community and 
integrate the additional material in the course repository. 

4) Adaptive Collaboration, refers to the involvement 
between multiple learners or group activities (and, there-
fore, social interaction), proposing collaboration towards 
common objectives. This is an important dimension to be 
considered as pedagogy is moving more and more towards 
collaborative approaches, which is what modern learning 
theory increasingly emphasizes, the importance of collab-
oration, cooperative learning, communities of learners and 
social negotiation Adaptive techniques can be used in this 
direction to facilitate the communication / collaboration 
process, ensure a good equivalent between learning com-
munities. OPUS One / OLAT supports a variety of “tu-
tored collaborative activities” integrated as components 
into a course or as standalone functionality. Functions like 

Wiki, global or dedicated Forums, collaborative writing or 
collaborative assessment functions are just a few examples. 
In an exception case, the e-Tutor facility is able to propose 
additional collaborative actions to learners if the exception 
rules foresee such an action. 

In random method, all nodes are randomly sorted and 
the node that sends request first will be scheduled first. 
The basic equation is shown as: 
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The equation is as follows: 
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These functions can be expressed in the following form: 
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The value with superscript of 1 represents the differ-
ence below: 
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And local fractional integral of ( )f x  defined by 
Eq.12. 
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Our system is composed of the following modules, 
which interact using the Open Agent Architecture and the 
Plan model, a deliberative planning and execution moni-
toring module implemented using the Open Planning 
Architecture. The plan model is capable of performing on-
the-fly plan repair when tutorial situations occur that have 
not been anticipated during the planning of the dialogue.  

1) The NLU module, which translates the user’s typed 
English input to a logical form. This is built using the 
CARMEL NLU toolkit, which includes a robust parser 
and a wide coverage grammar. We augmented CARMEL 
by adding a reference resolution module, and an interface 
to Word Net that can look for known synonyms of un-
known words.  

2) The generation module, which synthesizes English 
text from logical forms for each system turn. The genera-
tion module is a hybrid generator combining a template-
based approach with grammar-based processing within a 
pipeline of XML document transformations. The genera-
tion module built-in intelligence includes reasoning about 
implicit speech-acts, NP and VP pronominalize, and lexi-
cal choice.   

 EXPERIMENT RESULT IV.
Some web-based learning systems, such as Blackboard, 

Moodle, SaKai, etc, provide the same learning resources 
to learners. According to user characteristics, personalized 
dynamic adaptive learning content don’t presented. So the 
construction of adaptive learning system is an effective 
scheme to resolve the problem between dynamic students’ 
needs of resources and static teaching resources. It is also 
an effective method to resolve the contradiction between 
overall infinite resources and individual needs of finite 
resources. It realizes two functions in the distance learning 
environment, which one is that learners can actively adapt 
distance learning, organize learning resources, make and 
carry out learning plan, select study strategy and can be 
self-assessment. Another is that system can provide learn-
ers with adaptive learning service support and in this 
learning circumstance, the system will put the students as 
service customers, as god and provide learning methods, 
strategies and emotional service. That is to say, adaptive 
learning system can recommend personal learning path 
and learning resources, according to students’ characteris-
tics and learning behaviors, such as learning styles, media 
types, learning interests, cognitive level, etc. It can effec-
tively enhance students’ individual education and improve 
the full development of a growing personality. Adaptive 
learning system is an ascendant research direction. It is 
possible that part of achievements has been widely used. 
However, the construction of system model is still very 
weak and this system also lacks the necessary empirical 
research. 

The communicate model, a dialogue manager devel-
oped using the TRINDIKIT dialogue system shell. This 

module maintains the system’s blackboard, including the 
dialogue history, and encodes rules of conversation (e.g., 
listeners are obliged to address questions). Note that 
knowledge of how to converse is kept separate from the 
planner’s knowledge of how to tutor, and knowledge of 
the domain being tutored. BEER, a Basic Electricity and 
Electronics reasoned which encodes all of the system’s 
knowledge about the subject matter to be tutored. BEER is 
able to compute answers to student questions and to simu-
late the execution of student lab actions.  

The curriculum model involves a curriculum agent 
which encodes the representation of the teaching material. 
The material is annotated for learning goals, level of diffi-
culty, and allocated time. BEESM, a situational modeler 
which infers relevant information about the immediate 
tutorial situation based on the student’s interaction with 
the system (time elapsed, amount of material covered, 
student’s answer correctness, etc.). BEESM derives values 
for the autonomy and approval to be given to the student, 
which inform the tutorial planning component that selects 
the next appropriate tutorial strategy, and the text genera-
tor BEETLEGEN that generates the appropriate linguistic 
realizations. 

Each agent has a message-handling mechanism for in-
coming and out coming messages, to retrieve the data 
from an incoming message and to convert outgoing in-
formation to a common format. The agents exchange only 
the information attached to the message objects rather 
than the message objects. The messages are sent asyn-
chronously without waiting for conformation of reception 
except where this is necessary, which is possible because 
the agents are implemented in different computers and 
their activities are parallel.  

The communication protocol provides the possibility 
for sending a message to one only agent (point-to point), 
or to a group agents (multi-cast), or to all the agents in the 
system (broadcast). It is the sender who decides the type 
of outgoing message. Having a “Human Tutor” involved 
will ensure the needed “personal” contact for the LE in the 
e-learning environment. Tracing the student’s step-by-step 
solution enables the tutor to provide personalized instruc-
tion in the problem solving context. Prototypically tutors 
provide immediate feedback on each problem solving 
action: recognizably correct actions are accepted and un-
recognized actions are rejected. The proposed e-Tutor 
concepts do not try to diagnose student misconceptions 
and does automatically give problem solving advice. In-
stead, it allows the student maximum opportunity to rea-
son about the current problem state, monitoring and assist-
ing his/her approach. Generally, tutors do provide a feed-
back messages (hints) if the student appears confused 
about the nature of the current problem definition or a 
problem solving attempt. 

Fig. 1 displays the underlying generic and modular ar-
chitecture for the management tutorial dialogue. It is di-
vided into four major parts (from left to right): external 
knowledge sources, the information state, the update en-
gine and the three-layered planning and execution archi-
tecture. The architecture emphasizes the importance of 
clearly separating the knowledge sources involved in 
tutorial dialogue. The principle of the architecture pro-
posed for an adapted training service is to allow the adap-
tation of knowledge transmission from a teaching function 
managing a virtual group of learners by a communication 
system (figure 2 and Table 1). 
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Figure 2.  3-level Architecture 

 
Figure 3.  Teacher-student interaction in distance education 

TABLE I.   
TEACHER AND STUDENT INTERACTION DURING DISTANCE EDUCATION 

ACTIVITIES 

University 
types L1% L2% L3% L7% L8% L9% 

One 53.3 0 0 0 0 0 
Two 0 5.3 0 6.7 0 0 

Three 33.3 23.7 0 0 0 0 
Four 0 47.7 7.15 3.3 0 0 
Five 6.7 2.6 0 43.3 0 0 
Six 6.7 21.1 46.4 6.7 14.3 0 

Seven 0 0 21.4 36.7 49.0 0 
Eight 0 0 17.9 3.3 30.6 34.8 
Nine 0 0 7.15 0 6.1 65.2 
Total 100 100 100 100 100 100 

 DISCUSSION V.
Processing incoming messages requires two steps: (i) 

receiving, storing, and sorting messages; (ii) encoding 
message content for further processing by the agent in the 
context of a particular task. Processing an outgoing mes-
sage similarly requires encoding of the information to be 
transmitted and actually mailing it in accordance with the 
exchange protocol.  

Then, based-on object model and relation model in this 
paper has developed Adaptive Learning System by using 
JAVA, SQL Server and ontology technology, which is set 
as an example to introduce how learning objects and 
learning active sequence have been represented based-on 
user model, and introduce personal optimization recom-
mendation of learning active sequence based-on the pro-
posed algorithm, which students can avoid learning lost, 
reduce cognitive overload and the learning efficiency and 
quality can been improved. Based-on Adaptive Learning 
System, we analyze user behaviors objective variables and 

evaluate learning effectiveness from user-centered evalua-
tions.  

Our system can also be easily integrated with existing 
Web courseware or educational materials, thereby allow-
ing reusability of existing courseware. The principle of the 
architecture proposed for an adapted training service is to 
allow the adaptation of knowledge transmission from a 
teaching function managing a virtual group of learners by 
a communication system (figure 2 and Table 1). Teaching 
functions are distributed by taking into account the partic-
ipation of teachers, system, resources and learners in some 
cases (when a learner has the knowledge or experience 
necessary for playing the teacher’s role). In the prelimi-
nary stage of the simulation program, the problem shall be 
defined scientifically. The clear mind and cautious psy-
chology shall be maintained for its simulation analysis so 
as to clearly understand the specific problem that needs to 
be solved. In this process, the simulation problem is made 
by the simulation personnel, which requests the consignor 
to verify the described correctness. After this, its goals and 
corresponding specific plans shall be formulated scientifi-
cally. In this link, the corresponding practice for problem 
answering shall be reserved, thus to ensure the effective 
selection of the various strategies in the operation process. 

The concept is able to support “human tutors” with ac-
curate “learner centric” data to better qualify, judge and 
support the learner. The e-Tutor reliefs the “human tutor” 
from time consuming, low level tutoring interventions, 
supporting the learner directly with a variety of support 
tools. The “human tutor” can always overrule, add or 
modify e- Tutor proposed activities. Monitoring, support 
and tutoring capability of extensive collaborative func-
tions (internal and external) allows a more fine grained 
adaptation/ personalization.   

The generation module is a hybrid generator combining 
a template-based approach with grammar-based pro-
cessing within a pipeline of XML document transfor-
mations. The generation module built-in intelligence in-
cludes reasoning about implicit speech-acts, NP and VP 
pronominalize, and lexical choice. If a system during its 
operating process has fixed certainty factors for accidents, 
this simulation process can be de-fined as deterministic 
simulation. Conversely, if accidents in a system’s operat-
ing process do not own certainty factors but randomness, 
the process is usually defined as stochastic simulation. 
The result is fixed and unchanged during deterministic 
simulation while the result needs analyzing to form con-
crete similarity index in the latter process. As a commonly 
applied method of stochastic simulation, Monte Carlo 
simulation usually concretely constructs probabilistic 
model, then runs random detailed trials to solve mathe-
matical problems. The results show that adaptive and 
personalized learning can improve learning effectiveness 
and students can complete the learning tasks using less 
time and learning objects. Meanwhile, students give a 
positive on learning enjoyment, learning effort, learning 
motivation and learning satisfaction in adaptive learning 
system. According to research progress and continual 
reflection, this thesis proposes that there are still some 
points which need to be studied in further. For example, 
we may study personalization recommendation among 
learners based-on collaborative filtering, which is helpful 
that students can find new knowledge and adaptive learn-
ing system may be applied to other subject teaching and 
basic education learners to evaluate learning effectiveness 
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and how adaptive learning achievement may be migrated 
from E-learning to U-learning, which can be used effec-
tively. 

 CONCLUSION VI.
It has seen a great recognition in quite a lot of educa-

tional and training computer-based activities. The existing 
world of education is currently changing rapidly in respect 
to all new technologies and methods coming up on the 
world. In order to solve the problem of large delay and 
low energy efficiency in adaptive learning environment 
system, the author proposed a multi-event driven model. 
The material is annotated for learning goals, level of diffi-
culty, and allocated time. BEESM, a situational modeler 
which infers relevant information about the immediate 
tutorial situation based on the student’s interaction with 
the system (time elapsed, amount of material covered, 
student’s answer correctness, etc.). 

This change is taking place as well in technological as 
in instructional methods used in traditional and on-line 
education. Intelligent agents appeared to contribute rather 
important advantages for the scientific and educational 
computing. They have a major influence in different ap-
plication fields of educational systems. By using this 
method, the “human tutor” can always overrule, add or 
modify e-Tutor proposed activities. Monitoring, support 
and tutoring capability of extensive collaborative func-
tions (internal and external) allowed a more fine grained 
adaptation/ personalization. They provide new educational 
paradigms, support theories, and happen to be rather help-
ful entities for both students and teachers in their comput-
er-aided learning-teaching process. Their application in 
the educational field is mostly as personal assistants, user 
guides, alternative help systems, dynamic distributed 
system architectures, human-system mediators, and so 
forth. Experiment results show that the proposed method 
can thus improve overall system performance substantial-
ly. 
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