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ABSTRACT 

Collaborative knowledge base (KB) 

authoring environments are critical for the 

construction of high-performance KBs. Such 

environments must support rapid 

construction of KBs by a collaborative effort 

of teams of knowledge engineers through 

reuse of existing knowledge and software 

components. They should support the 

manipulation of knowledge by diverse 

problem-solving engines even if that 

knowledge is encoded in different languages 

and by different researchers. They should 

support large KBs and provide a scalable 

and interoperable development 

infrastructure. 

 In this paper, we present an environment 

that satisfies many of these goals. We 

present architecture for scalable frame 

representation systems (FRSs). The Generic 

Frame Protocol (GFP) provides 

infrastructure for reuse of software 

components. It is a procedural interface to 

frame representation systems that provides a 

common means of accessing and modifying 

frame KBs.  

Keywords: Knowledge bases, knowledge 

base management systems, knowledge 

representation, storage management, 

concurrency control, application 

programming interface (API) 

1.0 INTRODUCTION 

One of the primary problems that many 

organizations face is that of facilitating 

effective search for data records with in vast 

data warehouses. For example, consider the 

customer database of a large financial 

institution such as a bank [2]. A data analyst 

or a customer service representative for the 

bank often has to search for records of a 

specific customer or a specific account in 

such databases [3]. Of course, if the relevant 

tuple is uniquely identifiable by an identifier 

[1] [7] known to the user, this problem is 

trivial. But in most cases the user only has 

partial information [8] about the tuple (e.g., 

perhaps the values of a few of its attributes) 

and thus it is necessary to enable an effective 
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search procedure. As another example, 

consider a potential car buyer searching for 

a suitable used car listed in an online auto 

dealer’s database, where each caris 

described via numerous attributes such as 

Make, Model, Mileage [4], and so on. While 

the buyer is eventually interested in buying 

only one car, at the beginning of her search 

shemay only have a few preferences in mind 

(e.g., a late model family sedan with low 

mileage); thus a search is necessary to 

narrow down the choices. One approach for 

enabling tuple search in databases isIR style 

ranked retrieval from databases.  

Main Goal - Investigate Faceted Search in 

Databases: 

The main goal of this paper is to explore the 

opportunities ofadopting principles of the 

faceted search paradigm [10] for tuplesearch 

in structured databases. However, unlike 

past workson images and text data, where 

the primary task is to designhierarchical 

meta-data and facets to enable faceted 

search,structured databases come with the 

tremendous advantagethat they are already 

associated with rich meta-data in theform of 

tables, attributes and dimensions, known 

domainranges, and so on. Instead, the 

challenge is to determine, from the 

abundance of available meta-data[4], which 

attributesof the tuples are best suited for 

enabling a faceted search interface.  

In the cars database example above, a very 

simplefaceted search interface is one where 

the user is prompted anattribute1(e.g., 

Make), to which she responds with a 

desiredvalue (e.g., “Honda”), after which the 

next appropriate at-tribute (e.g., Model) is 

suggested to which she responds witha 

desired value (e.g., “Accord”), and so on. In 

this paper wefocus on two broad problem 

areas. We briefly elaborate onthese problems 

and our solutions below. 

A large fraction of Web queries involve and 

seek entities. Such queries may seek details 

of celebrities or movies (e.g., kingsman 

release date), historical events (e.g., Who 

killed Gandhi?), travel [1][3][7] (e.g., 

nearest airport to baikal lake), and so on. 

Queries that match certain patterns are 

handed off to specialized QA systems that 

directly return entity responses from a KG. 

Sometimes, a semantic parse of the textual 

query is attempted to translate it to a 

structured query over the KG [6], which is 

then executed to fetch a set of response 

entities. While providing precise answers if 

everything goes well, this approach to KG-

driven QA is fraught with several 

difficulties. 
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Figure1: QA example using KG and 

corpus. Parts of the query have different 

roles and match diverse artifacts in the 

KG and corpus, requiring a complex flow 

of evidence toward the correct response. 

• The input textual query may range from 

grammatically well-formed questions (e.g., 

In which band did Jimmy Page perform 

before Led Zeppelin?) to free-form 

“telegraphic” keyword queries [9] [3] (e.g., 

band jimmy page was in before led 

zeppelin). QA systems are often brittle with 

regard to input syntax, backing off if the 

input does not match specific syntactic 

patterns.  

• A curated, structured collection of facts in 

a KG reduces the QA task to “compiling” 

the textual query into a structured form 

which is directly executed on the KG. But 

KG coverage is always patchy — with 

nodes and/or edges missing — particularly 

when less popular entities are concerned. 

For example, over 70% of people in 

Freebase do not have a place of birth in 

Freebase. If the types and relations 

expressed textually in the query cannot be 

mapped confidently to the KG [2], most QA 

systems back off.  

• Alternatively, one can extend IR-style text 

search by using an entity-annotated corpus 

of Web pages [6]. Any text snippet s in the 

corpus which mentions entity e and also 

matches the question q well, can be 

considered supporting evidence for that 

entity e to be the answer for q. However, 

such evidence from the Web corpus can be 

noisy due to incorrect entity linking of s or 

q, and imperfect text matching between q 

and s. 

This example also serves to highlight our 

challenges.  

The various curved, colored lines in Fig. 

map the query hints to the KG or the corpus 

evidence, either created during pre-

processing stage (e.g. entity linking in the 

corpus) or at runtime (e.g. matching the 

target type t2 = musical_group to the query 

text Band through a type model). The 

machine-learnt models [4][8] which map the 

hints to KG entities, types or relations need 

to handle a great deal of ambiguity, as a hint 

may match many correct and incorrect KG 

artifacts. Thus, there may be multiple KG 

subgraphs and corpus text snippets, each 
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appearing to support different correct or 

incorrect entity candidates. There is thus a 

clear need for robust and seamless 

aggregation of supporting evidence across 

corpus and KG. Our contributions: We 

present a new QA system, AQQUCN2 [5] , 

with these salient features:  

• AQQUCN is resilient to a spectrum of 

query styles, between syntactically 

wellformed questions to short ‘telegraphic’ 

Web queries. It does not attempt a grammar-

based parse of the query.  

• AQQUCN uses KG and corpus signals in 

conjunction to score responses. Rather than 

a single comparison network between query 

and corpus, AQQUCN uses a heterogeneous 

network architecture tailored to structural 

properties of queries. 

 • Instead of choosing one structured 

interpretation and executing it on the KG to 

get a response set, AQQUCN is capable of 

directly ranking entities based on evidence 

pooled over multiple structured 

interpretations. 

2.0 LITERATURE REVIEW 

Edenius, Mats &Borgerson (2003) 

To improve classroom teaching in a steady, 

lasting way, the teaching profession needs a 

knowledge base that grows and improves. In 

spite of the continuing efforts of researchers, 

archived research knowledge has had little 

effect on the improvement of practice in the 

average classroom. We explore the 

possibility of building a useful knowledge 

base for teaching by beginning with 

practitioners’ knowledge. We outline key 

features of this knowledge and identify the 

requirements for this knowledge to be 

transformed into a professional knowledge 

base for teaching. By reviewing educational 

history, we offer an incomplete explanation 

for why the United States has no 

countrywide system that meets these 

requirements. We conclude by wondering if 

U.S. researchers and teachers can make 

different choices in the future to enable a 

system for building and sustaining a 

professional knowledge base for teaching 

Ramsden, Anne &Turpie, David (2001) 

This paper investigates the structure and 

practices of EFL teacher education at a 

teacher education college in the Republic of 

Benin, a French speaking West African 

country. It examines a group of EFL teacher 

educators’ meaning of teacher preparation, 

the knowledge base of EFL teacher 

education at that college, the types of input 

content and materials that are involved in 

teacher knowledge acquisition. Qualitative 
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data collection operations including 

interviews, classroom observations, and 

existing documents from the research site 

are involved in the study. The findings from 

the observation data reveal a limited 

implementation of the curriculum goals by 

the participant EFL teacher educators. They 

also indicate tensions between their 

classroom practices and both the curriculum 

orientations and course objectives. The 

information from the interview data 

highlights the discrepancies between the 

meaning that they make of EFL teacher 

preparation and their pedagogical practices.  

Ali, Yakhlef (2001) Intelligent Tutoring 

Systems (ITS) are computer-based tutors 

which act as a supplement to human 

teachers. The major advantage of an ITS is it 

can provide personalized instructions to 

students according to their cognitive 

abilities. The classical model of ITS 

architecture has three main modules – 

domain, model, student model and teaching 

model. In this chapter, we have discussed 

the recent developments in those areas and 

tried to address the important issues 

involved with them. We have developed an 

ITS. We have used two major data structures 

(a tree and a directed graph) to represent the 

domain knowledge within the domain 

model. The domain model also consists of a 

repository which is a collection of study and 

test materials. The contents in the repository 

are annotated using various informative tags 

for intelligent retrieval of them for the 

students. A fuzzy state based student model 

is used to represent a student’s cognitive 

ability and learning behavior. This is an 

important task as the adaptation techniques 

to be followed by the system are dependent 

to the student’s ability. The actual 

adaptation techniques are planned and 

executed by the control engine, which is the 

teaching model of the system. The control 

engine communicates with the domain and 

the student model and takes decisions using 

fuzzy rules. We have evaluated our ITS and 

found quite encouraging results. 

Nonaka (1991) In this paper, we propose 

minimum-effort driven navigational 

techniques for enterprise database systems 

based on the faceted search paradigm. Our 

proposed techniques dynamically suggest 

facets for drilling down into the database 

such that the cost of navigation is 

minimized. At every step, the system asks 

the user a question or a set of questions on 

different facets and depending on the user 

response, dynamically fetches the next most 

promising set of facets, and the process 

repeats. Facets are selected based on their 

ability to rapidly drill down to the most 
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promising tuples, as well as on the ability of 

the user to provide desired values for them. 

Our facet selection algorithms also work in 

con-junction with any ranked retrieval 

model where a ranking function imposes a 

bias over the user preferences for the 

selected tuples. Our methods are principled 

as well as efficient, and our experimental 

study validates their effectiveness on several 

application scenarios. 

3.0 METHODOLOGY 

The decision making in this module, like the 

evaluation of the suitability values of the 

topics are based on fuzzy rules. There is a 

rule base consisting of various fuzzy rules. 

Tasks, like how to select a topic for a 

student or how to plan the course of teaching 

for a particular student are defined by these 

rules. These rules define the teaching 

strategy to be taken. Suitability value of a 

topic is the degree of appropriateness 

between this topic and a student. Therefore, 

calculation of this parameter involves a 

comparison between the topic and the 

student’s current state of knowledge and her 

cognitive ability [9]. Topics are described 

using various attributes and are kept in the 

domain model and the description of the 

student and her cognitive abilities can be 

extracted from the student model. Some of 

these attributes are used to establish a 

relation between the topic and the student 

and calculate how suitable the topic is for 

the student. The fuzzy rules [1] define such 

relation. The antecedent of the rules is 

constituted by these attributes, whereas the 

consequent is the suitability value. The 

various features used in the antecedent of 

the rules, along with their meaning and 

values are shown. 

Material Selection Module 

 In the previous section we discussed about 

how topics were selected and sequenced for 

individual students. However, actual 

teaching or studying involves selection and 

presentation of the study materials. Selection 

of materials is also a part of the 

personalization scheme of this ITS. There 

are various kinds of documents to teach the 

same topic. Some are relatively difficult 

than the rest and different documents some 

have different approaches of explaining the 

same concepts. The system must interpret 

the student’s preference and ability to select 

the proper type of documents for her. This 

module searches the repository to construct 

a set of suitable documents to teach each 

topic for each student. After the Topic 

Planner selects a topic the Material Selection 

Module (MSM) is invoked. This module 
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produces a set of documents which the 

student follows to learn the current chosen 

topic. The repository contains documents 

associated with a set of metadata. The 

metadata associated with the documents 

helps in retrieving the learning materials for 

the chosen topic.  

 

Figure 2: System architecture 

The Gkb-Editor is a graphical tool for 

interactive KB editing and browsing. The 

Gkb-Editor is reusable across multiple FRSs 

because all of its KB-access operations are 

implemented using the Generic Frame 

Protocol (GFP). GFP provides a uniform 

procedural interface to FRS applications. 

Our architecture includes a storage 

subsystem that allows KBs to be stored 

within an Oracle DBMS. Frames are 

retrieved on demand fromthe DBMS into an 

FRS that acts as a client. The storage 

subsystem records what frames have been 

modified, and can incrementally save 

modified frames to the DBMS.  

Updates from multiple users are 

synchronized using a collaboration system 

based on a concurrency control method that 

detects the con icts between the updates 

made by a user and recent updates 

performed by other concurrent users. Unlike 

traditional database techniques that keep an 

item locked for the whole duration of a 

transaction, we use locks only while the con 

ict-free updates are being deposited in the 

database. The architecture of Figure allows 

distributed operation because network links 

can be inserted between components at 

several places.  

We can insert a network link at (C) by 

transmitting Structured Query Language 

(SQL) calls to the DBMS server over a 

network. We can insert a network link at (B) 

by creating a remote-procedure call version 

of GFP, in which every GFP call is sent over 

a network. We can insert a network link at 

(A) by allowing the X-window graphics of 

the Gkb-Editor to ow between an X client 

and X server.  

In most functional implementations of our 

system, the network link has been inserted at 

C. The Gkb-Editor, collaboration system, 

GFP, and the FRS act as a client program 

and the DBMS acts as a server. This 

approach allows computationally intensive 

applications such as planners, design 

programs, and simulators to operate in 

parallel on multiple client machines, on 
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regions of the KB that are cached in the 

local memory of those clients. AI 

applications tend to makeavery large 

number of KB accesses, sometimes 

accessing the same frames repeatedly. 

Result Analyzer  

The third task of the Control Engine is to 

analyze feedbacks obtained from the 

student’s test results and perform some 

operations accordingly. This task is 

undertaken by the Result Analyzer (RA). 

After a session of learning through study 

materials the students must undergo a test. 

These tests are a reflection of the student 

understands in the topic. Using this 

feedback, the ITS gets an updated 

knowledge of the student’s performance and 

uses this knowledge to take various 

decisions. Preliminary task of the RA is to 

provide the results to the student model and 

update the various fields of the student 

profile. It supplies the test results to the 

student model so that it can compute the 

next state of the student’s performance. 

Apart from these, RA scrutinizes the test 

results to obtain some analysis on the 

student’s performance.  

This analysis finds out the various faults in 

the student’ learning and some decisions are 

taken, so that the student can overcome her 

flaws. RA also checks whether a change in 

the teaching plan is necessary for a better 

outcome from the student. Thus, RA helps 

the system to adapt dynamically with the 

changing condition of the student. An earlier 

plan may not work for a student and she 

may get stuck at some point and cannot 

advance from there. Such a condition can be 

only detected from the feedbacks (test 

results) from the student. Thus, RA 

identifies such situations from the test 

results and works out methodologies to get 

out from those situations i.e. revise the 

teaching plan computed earlier. 

4.0 RESULTS 

Quality Evaluation 

In this subsection, we briefly explain the 

three different quality experiments we 

performed and draw inferences. These 

experiments measure cost as defined in 

Section 3, which isthe average number of 

queries that needs to be answered before the 

user arrives at a desired tuple (i.e., 

effort).Cost versus varying attribute 

probability: The intrinsic assumption in our 

decision tree modeling is the user’s inability 

to answer all the questions. This experiment 

infersthe influence of the probability of an 

attribute in determining cost. 
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Figure 3: Change Of cost with varying 

probability 

As shown in Figure, we compare the cost of 

the Single-Facet search with the k-Facets 

based search algorithm by varying the 

uncertainty model. In our evaluation we set 

the value of ktop = 2. We varied the 

probability of each attribute in increments of 

0.2 in this experiment. As the graph 

suggests, with higher probability, the cost 

decreases for both the algorithms. This 

observation corroborates our basic intuition 

of considering probability of the attributes in 

the decision tree construction. Cost versus 

varying database size: In this set of 

experiments, we vary the database size (auto 

database) and com-pare the costs of the 

Single-Facet and the k-Facets based search 

algorithms. As can be seen from Figure, the 

cost is more for the Single-Facet algorithm. 

Also, in both cases, costs increase with 

increasing database size. The reason being, 

with an increase in the number of tuples, 

more questionsare needed to distinguish 

them. 

 

Figure 4: Change of average node 

creation time with varying number of 

attributes 

 

Figure 5:  Change of average node 

creation time with varying number of 

tuples 

Effect of number of interpretations 

allowed 

Fig. shows interpolated precision against 

recall, without thresholding, for the variants 

Studia Rosenthaliana (Journal for the Study of Research)

Volume XII, Issue I, January-2020

ISSN: 1781-7838

Page No:182



AQQUCN-1, AQQUCN-FEW and 

AQQUCN-ALL. The trends on the two 

datasets are opposites: on TREC-INEX, 

performance increases with the number of 

interpretations, but on Web Questions, 

allowing more interpretations reduces F1. 

This makes sense, because 85% of Web 

Questions queries can be answered using a 

single relation and without corpus support. 

AQQUCN-FEW restrict the number of 

interpretations and limits the damage. For 

AQQUCN-1, note that features (2–26) are 

unique to an interpretation. Consequently, 

when an entity has no support from QCN, 

particularly when the entity is rare or absent 

in the corpus, the scores of entities retrieved 

by an interpretation are all the same because 

of identical feature vectors.  

 

Figure 4: Graph Interpolated precision vs. recall curves 

for different number ofinterpretations allowed (without 

thresholding). 

This situation is not so rare that we can 

ignore its effects. In such cases, even if 

AQQUCN-1 retrieves a set of reasonable 

quality, its ranking results from arbitrary tie-

breaking. AQQUCN-ALL and AQQUCN-

FEW are largely immune to this problem, 

because ties are less likely among the entity 

scores maxIS(I, e2). The trends are similar 

to those shown in Fig. WebQuestions has 

somewhat larger E ∗ 2 on average (natural 

queries: 2.4; telegraphic: 2.1), but KG-based 

interpretations are frequently adequate. Each 

KGbased interpretation covers more entities, 

and therefore, relatively fewer 

Sinterpretations are needed to cover E ∗2 . 

In contrast, TREC-INEX has smaller E ∗ 2 s 

on average (natural queries: 1.5; telegraphic: 

1.4). But TREC-INEX depends on corpus-

based interpretations, each of which 

typically covers only one entity. Therefore, 

TRECINEX needs more interpretations to 

get good F1 scores. 

Within the experimental configuration 

defined in the previous subsections, each 

query has been executed 20 times with two 

thresholds (th=0.9 and th=1.0), two sets of 

GPCs (gp1 and gp2), and five semantic 

similarity measures. 
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Graph Synset Expanding based on 

Thresholds 

However, among those queries, the current 

prototype of Sematch is unable to answer 

the queries. Thus, we have collected the 

results of 76% queries in the evaluation 

dataset. For each of those queries, 20 

precision and recall values are collected. 

The average of those values have been 

illustrated in Table 2 with the corresponding 

settings. Each column of this table 

represents the specific semantic similarity 

measures which are wup. Each row of the 

table represents the specific settings of 

threshold and GPCs. For each cell, the 

average precision and recall are presented as 

(precison, recall) correspondingly. 

5.0 CONCLUSION 

• A generic and domain independent 

structure to store and represent the courses. 

Using this representation scheme various 

courses can be configured in the system. 

Simple courses for primary education to 

more complex courses of higher education 

can be configured using this scheme. The 

configuration of courses using this scheme is 

also simple and requires very little 

experience of computer usage from the 

teachers.  

• A set of tags through which learning 

materials can be annotated. Most of the tags 

have been used from the IEEE LOM set of 

standard metadata for annotating learning 

materials. However, we have added some 

tags locally to make the annotation scheme 

compatible with our system.  

• A fuzzy state transition based student 

model which is an abstract representation of 

the students using the system. This model 

also uses two important parameters to 

evaluate the cognitive ability of a student. 

They are comprehension ability which tests 

a student’s ability to understand a concept or 

a topic. The other is problem-solving skills, 

which checks a student’s ability to apply a 

concept in solving problems. The student 

model provides the basis of adaptation 

offered by the system.  
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• Another important contribution of this 

work is a fuzzy rule based teaching agent 

which controls the adaptive teaching process 

of this system. This agent communicates 

with the other modules of the system and 

produces customized teaching plans for the 

individual students. This module also keeps 

track of a student’s changing requirements 

along a course and adapts itself accordingly. 
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