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Abstr act

Data reduction isthe important thing in thereal time database but the
information in this data must not be changed. There are very huge datain the
real time system and all these data must not be stored because the restriction
in storage media. The general method which is widely used is comparing the
recent data with the previous data, if there is change in the value by a factor
or large from thisfactor, the recent value is stored otherwise the current value
is not stored. Periodically (daily, weekly or monthly), the data is deleted if
there is no need for to it. Here another suggestion is added to this method
according which pivot and critical points and specific factor specify the points
which can be deleted. This is done according to the increasing and decreasing
in the values of data, and then the middle points can be deleted. This deleted
data can beretrieved mathematically approximately (near original data). This
method has been tested on real data and it’s successful.
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1- Introduction

There are amost as many
definitions of real-time systems as
there are books and papers on the
subject, this one was chosen which
fits the engine control system quite

well “Any system where a timey
response by the computer to external
gtimuli is vital is a rea-time
system".[1]

Red time database takes its
Specidty privacy from its work on red
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time ewironmat conssquently it hes
different characteridtics from conventiond
detabasein siteof the misconcgptions[2)

Because the real time has
different levels or types there are
different dgarithms to ded with thee
different typesto cover the charadteridics of
those types and give better paformance of
thesydem [2]

Red time database is not an
independent object but it is part of a
sysem working on these environments,
conssquetly it is redricted to the
requiraments and the parangeas o thet
sytem

In modt red time sysems we need
to doe dda Thee dda oconan the
informetion which we nesded in futuretime
to meke rgpot o desribe the sygem
gpadion. Because thee sydams ae red
time the daa is vay huge Theae is
limitation in media dorage . For these
reasons we need to deta it should reduction
but nat affect the informetion in these data
For thee limitaetions the dored data are
sdetted from dl data according to the
danging in the vdue bawen lag two
vaues. In this pgpar we uggest anather
smple gpproach to deta reduction by using
aitical and pivat pants

2- Red-TimeSysem

Redl time systems are defined as
those systems in which the carrectness of
the system depends not only on the logical
result of computetion, but also on thetime
at which the results are produced. There
are many examples of real-time systems
which are process control systems, flight
control  sysems, the gpace dation,
intendve care monitoring and  of
humansirabots  coordingting to achieve
catanogedtives[34]

Typically, a real time system
consists of a contralling system and a
cotroled sytem. For example in an
automated factory , the controlled systemiis
the factory or with its robats, assembling
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dations, and the assembled parts, while
the controlling system is the (real time
database) that interacts with the
environment from various sensors and
human interfaces that manage and
coordinate the activities in the
factory. Thus, the controlled system
can be viewed as the environment with
which the computer interacts[4]

The  controlling  system
interacts with its environment based
on the information available aout the
environment from various sensors.

In a real-time data acquisition
experiment, the physica phenomena
are measuried has expected limits. For
example, the temperature  of
automobiles cooling system varies
continuously between its low limit and
high limit. The temperature limits, as
well as how rapidly the temperature
varies between the limits, depends on
severd factors including driving habits,
the weather, and the condition of the
cooling system. This phenomened is
useful in data redundancy.[5]

3 Real-Time Databases

A real-time database (RTDB) is
a database system where (at least some)
transactions have explicit timing condraints
auch as deadlines In such a sydem,
transaction processing mugt stisfy not only
the database condgency condraints, but
also the timing condraints. Real-time
datebase sysgems can be found, for
ingtance In trading programe in the stock
marke, radar tracking systems, battle
manegement  sydems and  computer
integrated manufacturing systems. Some of
these sysems (such as program trading in
the sock marke) ae soft red-time
sysems. These systems are designated
soft because missing a deadline is not
catagrophic. In hard real-time systems
on hand a priori guarantees are required
for ariticd tasks (or transadtions). [6]



Eng. & Technology, Vol.25, No.9, 2007

Most current red-time database
wark deals with soft real-time systems,
that need an integrated approach thet
includes time condrained protocols for
concurrency control, conflict resolution,
CPU and 1/0 scheduling, transaction
restart and wakeup, deadlock
resolution, buffer management, and
commit processing hes been identified.
Many protocols based on locking,
optimistic, and timestamped concurrency
control  have been devdoped and
evaluated in tesbed or simulation
environments. In most cases the
optimistic approaches seem to waork
best.[7]

Mog had red-time database
gydems are main memory detabases of
gl size, with predefined transactions,
and hand crafted for efficient
performance The metrics for hard redl-
time database systems are different than
for soft redl-time databasss|[ 7]

A red-time database has a demand
on the time it may take to find the
information asked for, or put anather way,
the RTDB hes to be predictable Thus a
red-time system must know how long it
takesfor the databaseto respond[8]

5 Smple Approach to Data
Reductionin RTDB

This approach depends on the
changing in value between last and
previous data value. The decision is
taken according to factor (permitted
changing value, can be denoted by o)
the changing value between last and
previous reading which must be more
than o so that the last value is
recorded otherwise it is not recoded
[2]. For example if the data which are
given by the sensor are in Table (1)
(column 2) for the time interval
(column 1), the values which recorded
if 0=0.1, o=1 or a=2 arein column 3,
4 and 5 respectively. These values are
plotted in Figure (1). From this figure,
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the information in the original data is
lost (we tak here about two
dimension value and time but if we
talk about targets tracking which isin
four dimensions x, y, z and time this
information is very important) if o=2.
For these reasons the value of o must
be taken carefully according to the
system and the out world. The
retrieving of not recorded points is
very easy by using the projection
from the plotted curve.

6- Data Reduction Using Critical and
Pivot Points

Inthis paper we suggest another
approach for data reduction in RTDB
which depends on critical and pivot
points. If we can deete any point which
is criticdl or pivot, we can obtain
minimum number of points without
changing the information in the data. In
Figure (2) we can see the critical and
pivot point for the data in Table (1)
column (3). How can we delete these
points (which are not critical and pivot)
from the graph in real times. The critical
points may be ddeted according to the
system. This is done by the following
approach, suppose that for two
dimensions (value and time) for example
temperatureand presaure ... €tc.

Firs, the vaue of a is
determined according to system (the
operation is not affected if o has small
value but must not be equal to zero). For
the previous example, we take o =0.1.
second adding other factor (B) for each
dimension. For ancther example for two
dimensions value and time, wetake B, to
represent the changing in value and f3; to
represent the changing in time The
value of p must betaken according to the
system and the accuracy of evaluating
the not recorded points.

Each factor (Bv and ft) takes
two values maximum and minimum.

Br_min = Bt Brmax= 1/ B
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Bv_minz BV Bv_max: 1/ Bv
Any changing in time or value

must be between these two values For

thelast three paints:

Pi(vy,ty): First point from last three
points.

P(vat): Second point from last three
points.

Ps(vst3): Third point from last three
points.

The value of § must be between one and

zero (0< B <1) because

1. if = 1 thisleads to B ¢ min =
Brmex Which is not accepted.

2. if By=0this leads to B mex =¥
which is not accepted.

3. if By > 1 thisleads to B {_min >
Brmex Which is not accepted.

4. if By <Othisleadsto B min and

Br_max

accepted.
The second point P, will not be
recorded if the following formulas is
satisfied

V3-Vo

negative which not

Bv_min < < Bv_rr\a(

V2 -Vi

-1

Bt_min < < Bt_ma(
-4

Theformula (2) is used because
many values may not be recorded
which leads to the time between the
two first points in last three points
which is large which will affect the
graph (information) asin Fig. (3).
From equations 1 and 2, we can
conclude the following formula:

Bvmn Va-Vo bL—1t1 By ma
< * < ...
Btmax  Vo-Vi tz-t  Prmin
Then
V3-Vo bL—t;
B_min < * < B_rna( .- (4)
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Vo-vy  f3-1

where
B_minz Bv_min/ Bt_max
B_ma(z Bv_rr\a(/ Bt_ min

We can see that (tz-tl)/(tg-tz) is
positive therefore the negative value
for (vVs-vo)/(V2-v1) means that point p2
is pivot point which must be recorded.
We must see that the small changing
in value will cause neglecting the
point according to the value of a.

We can write algorithm for this
method with two dimensions (value
and time) as follow:

1- Sdect valuesfor a, By, B
2- Caculate:
Bv_max =1/ Bw Bv_minz Bw Bt_minz Bh
B max=1/ Bt
B_minz Bv_min/ Bt_max, B_maxz Bv_max /
Bt_min
3- Read first value (v;) from sensor
and record it in database and read
4- Read second value (v;) and time
(t2)
5-If vo-vi > 0o gotostep 7
6- Gotostep 4
7- Read next value (v3) and time (ty)
8- If va-v,> o go to step 10
9-Gotostep 7.
10- If B_min < (V3 - Vz)( th— tl) / (Vz -
Vi) (tz-t2) < B max QOtoStep 12.
11- Record v, and t, in database Le
V1=Vy, Vo=V3, t1=t) and t=ta.
12- Gotostep 7.

The program halt can be made
in step (7) but here we show the
dealing with the equations. The time
interval here is constant, i.e. the time
isincreased by constant value.

This agorithm was applied for
the data in Table (1) the result for
variable values for B, and B are
showing in Table (2). The graph for data
inTable(2) areinFig. (4). Wecanseein



Eng. & Technology, Vol.25, No.9, 2007

Figure (4) the curve with B,=0.75
B=0.75 is same as origina curve but
with less paints.

The retrieving of not recorded
points can be achieved by using the
equation of the line between two
known points, and any not recorded
point between these two points can be
estimated. For example if there are
two recorded points (vy,t1), (Vo,t2) and
we need to retrieve the value (Vo) at
time to where t; < tg <t, then we can
use the equations (see Figure 5):

Vo=M (to — tl)- V1

where misthe slope of theline
m= (Vz - V1) / (tz - tl)

7- An Equations for More Than
Two Dimension

in some applications the input is
three dimensions x,y and time
(position and time). In this case we
must deal with x, t andy, t separatdly.
and we select for each dimension 3

(B By and B) The formulas of

equation 4 will be as follows:
X3-Xo th—1;

th_min< - < BXt_max I (5)
Xo - X1 t3 )
Ya-Y. bL—1;

. min <— *— < By[_n-@( ..... (6)

Yo-y1 f3-1

where

th_minz Bx_min/ Bt_ma(
th_ma(z Bx_nw/ Bt_ min
Byt_minz By_min/ Bt_max
Byt_maxz By_max/ Bt_ min

These two formulas (5 and 6)
must be manipulated separatdy
because if (Xs3X2)/(X2-X1) IS negative
(pivot point with respect to x-axis)
and (yz¥2)/(y=y1) is negative (pivot
point with respect to y-axis) and
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dividing these two negative values by
them will give positive value (not
pivot point).

For four dimensions x, y, z
(height) and time the formulas will
be:

Xz-X» bL—-1

th_min < — < th_max e (7)
Xo-X1 t3-b
y3-Y> bL-1;

Byt_min < ___ _V< By[_n-@( . (8)
Y2-y1 t3-0
3-2 tL—1;

th_min < — —x< BZI max . (9)
-71 13-

where

th_minz Bx_min/ Bt_ma(
th_ma(z Bx_nw/ Bt_ min
Byt_minz By_min/ Bt_max
Byt_maxz By_max/ Bt_ min
th_minz Bz_min/ Bt_ma(
th_ma(z Bz_nw/ Bt_ min

Conclusions

In this paper, Data Reductionin
Real Time Database Using Ciritical
and Pivot Points is discussed. We
conclude the following points:

1. Because the simple equations
and the number of points
needed to make decision
(specific point is deleted or
not) are few (three points),
this method confirme its
successfully for dealing with
RTDB.

This method is efficient for
the data which in wave form
format.

This approach can be used for
data compression in real time
systems.



Eng. & Technology, Vol.25, No.9, 2007

Refer ences

1

Eriksson, M. “Efficient Data
Management in  Engine
Control Software for
Vehicles- Development of a
Real-Time Data Repository”
Mader’s Theds Linkoping
University, Feb 2003

Jassm, A. K. “ Rd Time
Database Construction
Package For Data Acquisition
System” ” Made’s Theds
Universty of Technalogy, 2004.
KanYiul., Ta-wd K. “Red —
Time Database  Sysem
Architecture And techniques”
Kluwer Academic publishers
2001.

Sankovic, J “Red-Time
Computing  Universty  of
Massachusets” (April, 1992).
Abboatt, R. ““ Scheduling Real-
Time Transactions : A
Performance Evaluation”
Ph.D. Dissrtation, Princeton
Univergity (1991).

1097

Data Reduction In Real Time Database Using

Critica And Pivot points

Aranha R.,, Ganti V.,
Narayanan S., Muthukrishnan
C., “Implementation of A
Red-Time Database System «
Informetion System,21(1):paper,
55-74,1996.

Stankovic, J., RamamrithamK.,
“Had Red-Time Systems”
Tutoria Text, IEEE Computer
Sociely PressWash.D.C, 1988.
Jinndlov M. ”Analysis of an
Engine Control System in
Preparation of a Rea-Time
Database” Mader’s Thess
Linkoping Universty, 2002.



Eng. & Technology, Vol.25, No.9, 2007 Data Reduction In Real Time Database Using
Critica And Pivot points

Table (1)
Data recorded with variable values of a factor (a )
. .. |Dataout the| Datarecorded if | Datarecorded if| Data recor ded
Time unit sensor 0=0.1 o=1 if
1 30.00 30.00 30.00 30.00
2 30.50 30.50
3 31.00 31.00
4 31.20 31.20 31.20
5 31.40 31.40
6 31.91 31.91
7 32.00
8 32.00
9 32.01
10 32.02
11 32.00
12 31.00 31.00
13 30.50 30.50
14 30.30 30.30
15 30.10 30.10 30.10
16 29.70 29.70
17 29.30 29.30
18 29.10 29.10
19 29.00 00.00 29.00
20 28.50 28.50
21 28.00 28.00
22 28.00
23 28.50 28.50
24 28.41
25 28.33 28.33
26 28.56 28.56
27 29.00 29.00
28 29.00
29 29.50 29.50
30 30.00 30.00 30.00 30.00
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Table (2)
Recoded data by applying the suggested algorithm with variable values of b
Data Data Data Data Data Data
Time | Recorded | recorded | recorded | recorded | recorded | recorded
unit 0=0.1 a=0.1 a=0.1 a=0.1 a=0.1 a=0.1
without p B.=0.75 B.=0.75 B.=0.75 B.=0.5 B.=0.1
B:=0.1 B:=0.25 B:=0.75 B:=0.1 B:=0.1
1 30.00 30.00 30.00 30.00 30.00 30.00
2 30.50
3 31.00 31.00 31.00 31.00 31.00 31.00
4 31.20
5 31.40 31.40
6 31.91 31.91 31.91 31.91 31.91 31.91
-
8
9
10
11
12 31.00 31.00
13 30.50 30.50
14 30.30
15 30.10 30.10
16 29.70
17 29.30 29.30
18 29.10
19 00.00
20 28.50 28.50
21 28.00 28.00 28.00 28.00 28.00 28.00
22
23 28.50 28.50 28.50 28.50 28.50 28.50
24
25 28.33 28.33 28.33 28.33 28.33 28.33
26 28.56
27 29.00
28
29 29.50
30 30.00 30.00 30.00 30.00 30.00 30.00
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value Data by sensor for

spec‘if} time interval
o=0.1

32
0 | Emm =

28

1 234 567 8 21W01112131415161718 19 20 2128223 4 253 27 8293 time
Figure (1) Recorded value for a=0.1, 0=1, u=2 with original graph
32 4
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Figure (2) Critical and pivot point
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figure (3) The large time mterval hetween the two First
points from last three points (result from not recorded

points). Where n, k any positive numbers
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without p and with p,=075

Pr=0.75 B,=075f=0.1
/ and B=0.5, =01
and =0, 1 f=0.1
and =075, B=025

28

Il 2345678 300 IRBMISEITIRIZMN AR HEF T RBIGD =tim,3

Figure (4) Graphical representation to the Recorded values in table (1)
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