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ABSTRACT: This research work focuses on implementation of Fuzzy Logic for Concurrency Control methods using
Fuzzy Logic with applications to Computer Aided Design / Computer Aided Manufacturing (CAD/CAM) database that
involves more and unspecified duration of time to complete a transaction. Most of the transactions in the CAD/CAM
data base include drawing entities to form a complete manufacturing drawing, with processing and inventory details. In
this research work, Fuzzy Logic for implementing Concurrency Control while developing product Bearing using
Autodesk inventor 9. While implementing concurrency control, this work ensures that associated parts cannot be
accessed by more than one person due to locking. The Fuzzy Logic learn the objects and the type of transactions to be
done based on which node in the output layer of the network exceeds a threshold value.
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1. INTRODUCTION

Concurrency Control (CC) is an important concept for proper transactions on objects to avoid any loss of data
or to ensure proper updating of data in the database, Christos (1982). It is an important aspect in controlling and
coordinating data reading and data modification especially in long time transaction database. In spite of sophisticated
algorithms available for proper locking, Kyung et al. (1981), Eswaran et al. (1976), and unlocking of objects during
transactions, intelligent methods with knowledgebase information have been proposed and implemented in this
research work.

This research work focuses on implementation of novel concurrency control methods using Fuzzy Logic with
applications to Computer Aided Design / Computer Aided Manufacturing (CAD/CAM) database that involves more
and unspecified duration of time to complete a transaction, Lee et al. (1983). Most of the transactions in the CAD/CAM
data base include drawing entities to form a complete manufacturing drawing, with processing and inventory details. In
this research work, focus is given on drawing entities by many designers. The transaction follows schema used to
develop the CAD/CAM database for drawing. The schema generally is based on Standards for the Exchange of Product
model data (STEP) format. STEP is the colloquial term for the International organization for standardization (1SO)
10303 Industrial systems and integration—Product data representation and exchange.

The model supports five lock modes on a version of an object:

(1) read-only, which makes a version available only for reading.

(2) Read / derive, which allows multiple users to either read the same version or derive a new version from it;

(3) shared derivation, which allows the owner to both read the version and derive a new version from it, while
allowing parallel reads of the same version and derivation of different new versions by other users;

(4) Exclusive derivation, which allows the owner of the lock to read a version of an object and derive a new
version, and allows only parallel reads of the original version; and

(5) Exclusive lock, which allows the owner to read, modify and derive a version, and allows no parallel
operations on the locked version.
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1. PROBLEM DEFINITION

This Research work discusses the components that have been considered for implementing concurrency
control during transaction of objects [1]. Figure 1 (Bearing) give the mechanical products designed and drawn using
Autodesk inventor [2]. The sequence in which each product has to be developed have been given in Tables 1 to 5 for
Bearing. The product Bearing is shown in Figure 1.

Fig. 1 Bearing

Top diameter
Gear teeth
Support shank
Slotted groove
Stepped diameter
Single slot step

. Locking slot

In general, the following sequences are formed when creating Bearing [3]. Even though library files are
available for Bearing drawing, customized drawing Bearing file is discussed. The major parameters involved in
creating the Bearing are wedge, thickness, hole and pin [4]. The various constraints that have to be imposed during
modifications of features by many transactions on this Bearing are

e During diameter modification, chamfering has to be locked
e During length or depth modification, diameter has to be locked.
This Bearing has two major entities.
+¢ Features 1,5,3,6,7 (set 1)
¢ Features 2,4 (set 2)

Set 1 and set 2 can be made into individual drawing part files (part file 1 and part file 2) and combined into
one assembly file (containing the part files 1 and 2 are intact). When the transactions are accessing individual part
files, then transactions in part file 1 need not worry about the type of transactions in part files 2 and vice versa [5].
When the part files 1 and 2 are combined into a single assembly file, then inconsistency in the shape and dimension of
the set 1 and set 2, during matching should not occur [6]. Provisions can be made in controlling the dimensions and
shapes with upper and lower limits confirming to standards. At any part of time when a subsequent of transaction is
trying access locked features, it can modify the features on his system and store as an additional modified copy of the
features with time stamping and version names (allotted by the transaction/ allotted by the system) [7].

NogkrwdE

Let us assume that there are two transactions editing the Bearing. Transactionl edits O; and hence O,, O3, Oy,
O, will be locked sequentially (Table 1). Immediately transaction2 wants to edit O, orO4 orO;, however it will not get
transaction as already O,is locked [9]. However, transaction 2 or any other transaction can try to access Og.
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Table 1 Bearing Shape and dimension consistency
management
Group First feature Remaining
feature to be

locked

Gliearing 1 2,3,4,6

G2 bearing 2 3

G3 bearing 4 3,6

G4 bearing 7 6

Initially, transaction 1 and transaction 2 have opened the same Bearing file from the common database [8]. The
following steps shows sequence of execution and results.

Step 1: T; edits O; with write mode. Table 2, shows pattern formed for the OL training.

Table 2 T, First time pattern used for training OL

Object number Input Target output
pattern pattern
o]} [1] [010Q]

Step 2: The transaction manager locks objects mentioned in the third column of Table 1 Repeat step 1 with the patterns
given in Table 3 [10].

Table 3 T, Additional patterns used for training
oL
Object number Input pattern Target output
pattern
0, [1] [010]
[3] [010Q]

Step 3: A new transaction T, access O;. A pattern is formed to verify if lock has been assigned to O, and its
associated objects O3z. Only when the locks are not assigned to O, and Oz then T, is allowed [11].

The patterns of additional transactions are presented to the OL testing module to find if the output [0 0 0] is
obtained in the output layer. In such case, transaction is denied for T, Else the following Table 4 is presented in step 1
[12].

Step 4:To know the type of lock value assigned to an object and for a transaction, OL testing is used [13, 14].
OL testing uses the final weights created by OL training. Table 5 gives the number of objects in each component used
for the case study.

Table 4 T, Additional patterns used for training
oL
Object Input Target output pattern
number pattern
O: [1] [010Q]
0, [ 2] [010Q]
03 [3] [010]
Oy [4] [010]
Os [6] [010Q]
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Table 5 Number of objects linked in each group

Group number Bearing
1 5
2 2
3 3
4 2
5 X

2.1 Implementation of CAD Bearing Object Data Training and Testing Using Fuzzy Logic

Fuzzy Logic (FL) is a multi-valued logic that allows intermediate values to be defined between conventional
evaluations like true/false, yes/no, high/low. Fuzzy systems are an alternative to traditional notions of set membership
and logic [15].

The training and testing fuzzy logic is to map the input pattern with target output data [18, 19]. For this, the inbuilt
function has to prepare membership table and finally a set of number is stored. During testing, the membership function
is used to test the pattern [16].

2.1.1 Training Fuzzy logic

Step 1: Read the pattern and its target value.

Step 2: Create Fuzzy membership function.

Step 3: Create clustering using K-Means algorithm.
Step 4: Process with target values.

Step 5: Obtain final weights.

2.1.2 Testing Fuzzy logic
Step 1: Input a pattern.
Step 2: Process with Fuzzy membership function.
Step 3: Find the cluster to which the pattern belongs [17].
Step 4: Obtain estimated target values.
Step 5: Classify the status
3. RESULTS
Figures 2 to 5 shows the preformance of Concurrency Control during locking and releasing of bearing object.
For bearing object the performances have been evaluated using fuzzy logic under controlled Environment.

BEARING DRAWING
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1. CONCLUSION
A Fuzzy Logic has been implemented for providing concurrency control to maintain consistency in the CAD
database. The performance of the Fuzzy logic algorithm is based on the Locking time and releasing time for each

object, Total Locking time for each transaction group, Total Releasing time for each transaction group and
Computation complexity. The FL algorithm takes less number of iterations to reach a stable state.
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