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Using Statistical Methods to Clean

Event Logs
Eng. Rowa AL-Raee Dr. Aleda Esber

Abstract

In today’s ever changing digital world, virtually all computing systems
are designed to log information about their operational status,
environment changes, configuration modifications and errors into an
event log of some sort [e.g. syslog or an application log]. For this
reason event logs have become an important source of information
about the health or operational status of a computing infrastructure and
is relied on by system, network and security analysts as a major
source of information during downtime or security incidents.However
the size of event logs have continued to grow with the ever-increasing
size of today’s computing and communication infrastructure. This
made the task of reviewing and auditing these logs in order to obtain
clean , sound and error—free event logs very important. Therefore, this
article sheds light on the concept of event logs and clarifies the
importance and areas of use of these logs, and then we mention a
group of the most famous statistical methods used in detecting
anomalies in the event logs and we apply these methods to two sets
of realistic logs and in conclusion we compare the results that have

been reached.

Keywords: event logs, statistical methods, anomalies detecting,
logs cleaning
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Case ID]  Task Name  [Event Type[Originator] Timestamp [Extra Datal
1 File Fine Completed Anne 20-07-2004 14:00:00
2 File Fine Completed Anne |20-07-2004 15:00:00
1 Send Bill Completed | system [20-07-2004 15:05:00
2 Send Bill Completed [ system [20-07-2004 15:07:00
3 File Fine Completed Anne [21-07-2004 10:00:00
3 Send Bill Completed | system [21-07-2004 14:00:00
4 File Fine Completed Anne [22-07-2004 11:00:00
4 Send Bill Completed | system [22-07-2004 11:10:00
1 Process Payment| Completed | system [24-07-2004 15:05:00
1 Close Case Completed | system [24-07-2004 15:06:00
2 Send Reminder | Completed Mary 20-08-2004 10:00:00
3 Send Reminder | Completed John 21-08-2004 10:00:00
2 Process Payment| Completed | system [22-08-2004 09:05:00
2 Close case Completed | system [22-08-2004 09:06:00
4 Send Reminder | Completed John 22-08-2004 15:10:00
4 Send Reminder | Completed Mary 22-08-2004 17:10:00
4 Process Payment| Completed | system [29-08-2004 14:01:00
4 Close Case Completed | system [29-08-2004 17:30:00
3 Send Reminder | Completed John 21-09-2004 10:00:00
3 Send Reminder | Completed John 21-10-2004 10:00:00
3 Process Payment| Completed | system [25-10-2004 14:00:00
3 Close Case Completed | system [25-10-2004 14:01:00
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1 Broblem Number Problem LatestImpa Problem Change DatesTime  Problem 1 Problem Sub Status PrchlemhvolMP’uhlem\n‘.'olvedl]‘.'.‘nerﬂ Product  Country  Problem Ir Problem Imvolved Action Owne First Name
1 47898401 Medium 006-U-0TTI0:003640000  Accepted In Progress Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
3 147808400 Medim W006-U-ITTI054440L00  Accepted InProgress Orgledl A22  Midnd PRODTS3 cn Sweden  Tomas
4 147R0B401 Medium 00003040000 Accepted Wait Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
5 147898401 Medium WU003T06:090840000  Accepted I Progress Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
6 163554831 Medium W0703- 0109062540000 Accepted In Progress Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
1 16355831 Medium W00-D-0TIA000  Accepted Wait Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
§ 165554831 Medim WU-013T06:105340L00  Aceepted InProgress Orglnedl A2 MLlnd PROD7TS3 cn Sweden Tomas
0 7730 Low 0705 A0TE5:205440000  Accepted I Progress Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
10 177340 Low W00-D-0TIA330000  Accepted Wait Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
1 177340 Low WOQ03T06:103840000  Accepted I Progress Orglne k2 M2 Midnd PRODTS3 o1 Sweden Tomas
1 182640781 Medim W0T7-TI2L0540000  Accepted InProgress Orglnek A22  Gl67d PRODGBL 52 Sweden Niklas
B 18640781 Medim 00003040000 Accepted Wait Orglnek A22  Gl67d PRODGBL 52 Sweden Niklas
1 182640781 Medim W00 BTI0A30AL00  Queved  Awaiting Assignment~ Orgline 2 422 G167 2nd PRODGBL 52 Sweden Niklas
15 182640781 Medium WOQ-05TOE28 340000 Accepted InProgress Orglne k2 M2 Midnd PRODGBL 52 Sweden Niklas
16 182640781 Medim WO-UUTIEA0I5AL00  Accepted Assigned Orglnek A22  Gl67d PRODGBL 52 Sweden Niklas
7 182640781 Medium WRA-0TIE035000  Accepted InProgress Orglnek A22  Gl67d PRODGBL 52 Sweden Niklas
18 182640781 Medim WAL CompleterClosed Orglnek A22  Gl67d PRODGBL 52 Sweden Niklas
1 230541365 Heh W0B-05-ITTTS85040L00  Accegted InProgress Orgledl K22 Midnd PRODTS3 o Sweden Tomas

Galall ) Al Cayas o8y ¢ Problem number
Al 5l auagll s dasl Problem change Date + time

Queued, accepted, completed, :dalill <yl Problem Status

closed

Assigned, awaiting assignment, :aalidl <Y W), problem sub—status

cancelled, closed, in progress, wait, unmatched

Glaal Jas oo Hle 4 Help Desk deadivall 4ulll clilull degane 5.2

Jacd) 13 Gally AUy iy 48530 sac el i€al QI 3500) ddany (3l

4l e S attributes
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Al Cayes Case ID

Ll aul :Activity

Gaall el alhall :Complete Timestamp
Ol aul zCUstomer

il aul :product

acdll aud aul:support_section

W e~ o o B W e

e e N N S e e e e e e P N~
S| B ® NN R W RS RN R R R P|S

A
Case ID
Case 1
Case 1
Case 1
Case 1
Case 1
Case 2
Case 2
Case 2
Case 2
Case 3
Case 3
Case 3
Case 3
Case 4
Case 4
Case 4
Case 4
Case >
Case >
Case 5
Case 5
Case 5
Case 5
Case 6
Case 6
Case 6
Case b
Case 7
Case 7

B ©

Assign seri Value 1
Take in chiValue 1
Take in chiValue 2
Resolve tic Value 1
Closed  Value3
Assign seri Value 4
Take in chiValue 4
Resolve tic Value 4
Closed  Value 5
Assign seri Value 6
Take in chiValue 7
Resolve tic Value 7
Closed  Value5
Assign seri Value 8
Take in chiValue 2
Resolve tic Value 2
Closed  Value 5
Assign seri Value 9
Take in chi Value 10
Resolve tic Value 10
Take in chiValue 10
Resolve tic Value 10
Closed  Value5
Assign seri Value 2
Take in chiValue 2
Resolve tic Value 2
Closed  Value 5
Assign seri Value 1
Assign seri Value 1

D E F G H | J K L M N 0 P
Activity  Resource Complete Variant  VariantincVariant  seriousnes customer product responsibl seriousnes service_le: service_ty|support_s¢ workgr
50:17.0 Variant 12 12 Variant 12 Value1  Valuel Valuel Valuel Valuel Valuel Valuel Valuel Valuel
51:01.0 Variant 12 12 Variant 12 Value1  Valuel Valuel Valuel Valuel Valuel Valuel Valuel Valuel
02:56.0 Variant 12 12 Variant 12 Value1 Valuel Valuel Valuel Valuel Value2 Valuel Valuel Valuel
54:26.0 Variant 12 12 Variant 12 Value1 Valuel Valuel Valuel Valuel Value2 Valuel Valuel Valuel
54:39.0 Variant 12 12 Veriant 12 Value1 Veluel Valuel Valuel Valuel Value2 Valuel Valuel Valuel
55:38.0 Variant 1 1 Variant1 Valuel Value2 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
55:53.0 Variant 1 1Variant1 Valuel Value2 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
15:52.0 Variant 1 1Variant1 Valuel Value2 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
00:28.0 Variant 1 1Variant1 Valuel Value2 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
14:06.0 Variant 1 1Variant1 Valuel Value3 Value3 Valuel Value? Value2 Valuel Valuel Valuel
16:11.0 Variant 1 1 Variant1 Valuel Value3 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
21:17.0 Variant 1 1 Variant1 Valuel Value3 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
20:18.0 Variant 1 1 Variant1 Valuel Value3 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
31:53.0 Variant 1 1 Variant1 Valuel Value4 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
01:07.0 Variant 1 1 Variant1 Valuel Value4 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
08:19.0 Variant 1 1 Variant1 Valuel Value4 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
40:42.0 Variant 1 1Variant1 Valuel Value4 Value3 Valuel Value2 Value2 Valuel Valuel Valuel
08:32.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value2 Value3 Valuel Valuel Valuel
45:33.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value2 Value3 Valuel Valuel Valuel
47:22.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value2 Value3 Valuel Valuel Valuel
15:02.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value? Value3 Valuel Valuel Valuel
07:28.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value? Value3 Valuel Valuel Valuel
10:28.0 Variant 9 9 Variant9 Valuel Value5 Value3 Valuel Value? Value3 Valuel Valuel Valuel
13:58.0 Variant 1 1 Variant1 Valuel Value6 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
58:55.0 Variant 1 1 Variant1 Valuel Value6 Value2 Valuel Valuel Value2 Valuel Valuel Valuel
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47:35.0 Variant 23 23 Variant 23 Value1 Value7 Valuel Valuel Valuel Value2 Value2 Valuel Value2
48:53.0 Variant 23 23 Variant 23 Value1 Value7 Valuel Valuel Valuel Value2 Value2 Valuel Value2
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Lls cuad Bl Ll e dagaadl Ll Caypes oSay . €ps dilue b Ll
Al Ualis ol 0 el 4 530 ol LAl Lalill e LTy ¢ Al
:[25] AU mia s DBSCAN 4 )5l pseudo code JI . 4apa s Vs

Inputs:

D: the dataset

Eps: the neighborhood distance

Minpts: the minimum number of points

Output:

Discovered outliers and clusters

Variables:

m, n: row and column values of D matrix, respectively
Dist: distance vector

indices: indices that distance of points is lower than Eps
class_no: indicates the clusters — default 1

Algorithm:

1. import the data-set into D

2. fori=1tom //row counter

3 Dist = distance(i, D)

4. neighbors= find(Dist =< Eps)

5. neighbor_count = count(neighbors)

6 core_neig=check core neighbor (neighbors)
7 if (neighbor count >=minpts)

8 class(i1) = class no //clustered point

9. while(more points near 1)

10. class(point) = class_no

11. end while

12. class no +=1

13.  else if(neighbor_count<minpts & core_neig==True)
14. class(i)=0 //border point

15.  else if (neighbor _count<minpts)

16. class(1) =-1 /foutlier point

17.  endif

18. end for

19. return class
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Achieving load balancing of loT networks
within the Contiki operating system

Abstract

Wireless sensor networks or the Internet of Things (I0T) consist of
a group of nodes with limited resources and these nodes are small
in size and collect information within a specific geographical area
and send it to the intermediate nodes, which in turn deliver this
information to the target node through a multi-hop path, and
determining this path that the information takes is via Routing
Protocol for Low Power and Lossy Networks (RPL).
Achieving load balancing within the RPL protocol for the child
node results in balancing the energy consumption in the parent
node and thus extending the life of the node because the battery life
is what practically determines the life of the node, which in turn
determines the life of the entire sensor network.
In this study, load balancing was achieved by adding a new
function called NCOF (Nodes Count Objective Function). In
addition to presenting results showing the balance of power and
radio consumption between parent nodes using NCOF and
comparing it with the OF0 and MRHOF functional functions
originally provided in RPL.

Keywords: Load balancing, Internet Of Things (IOT), Low
Power and Lossy Networks(LLNs), Objective Functions(OF),
RPL.
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Child ..l metric container < (LYl s Hlic)l & Cua o
Count(CC)

Neighbor ..l metric container <  hall e jlicl S5 o
Jsaa) saiall cpadall oY) Joaa e alua 2 g3y Count(NC)
N BTN

30 <l Options Jia e DIO Jiluy A& NC,; CC Jluy) o3y @
Ay I8 [1] S pmamgny oD N1 e Rgasall sl e 31,
DIO

RPL message DIO (DODAG Information Object)
for DODAG setup or modification

) i 15 31
RPL. Instancell> |[Version Number Rank
GIOIMPPI Prf DTSN Flags I Reserved
[ DODAG ID
Destination-Oriented Directed Acyclig Graph IDentification

Option(s) OxO00, Ox01, Ox0Z, Ox03, O0x04, OxO8
- -

DITSM: Drestination Advertisement Tri,ggerl Sequence Mumber |
G Grounded Flag Pri: DODAG Preference

ODOP Mode of Operation

DLW\

DAG Metric

0 Mo Downward Routes
- Container Configuration
L .Blom:Storing MO - with the Routing with the
2 Storing MOP, no Multicast Support | | Metric/Constraint | | Objective Function
3 Stornng MOP, Multicast Support Specification Type Speciﬁcaﬁ?z,
d 0x02: DDAG Metric Container ™
o Ty 15,
I Type = Ox02 ] Option Length I - Metric Data
DAG Metric Container Format R RFC 6551
o r 1z, 16, 19, =23, 31
Rnuting-M‘:-Ty'pelRESerVadh)IC](ﬂR] A o I Prec I Length (bytes)
| E—
Routing Metric/Constraint Object
_‘E "0 Unassigned \ ) S RM: Routing Metric
E 1 Node State and Atribute A =0 RM is additive
S 2 MNode Energy (NE) A =1 EM reports a maximuim
:E §_ 3 Hop Count (HC) A =2 RM reports a minimum
El—," 4 Link Throuput A — 3 RM is multiplicative
T 5 Link Latency ) )
Aggregated RM Characteristics
2 | 6 Link Quality Level (LQL) BEres
E 7 Link ETX
.8 Link Col /
\_ in olor » J

[21] RPL DIO 4sia Jsi [1] Jsi
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tDlalae 4D e slaeY) &5

Cargll a8l e V) saiall a2y Rank =
N 3aiall ¢ L) diell 2 CC m

N 3ai=ll ol dixll oxc NC =

asiall Foai il anapdl Jeadl 401 L Lay

1 begin

2 For P in Candidate Parent List Do

3 bestParent(Pi,Pj)

4 begin

5 IF Pi(Rank) greater than Pj(Rank) Then

6 Return best Parent « Pj;

7 ElseIf Pi(Rank) equal Pj(Rank) Then

8 IF Pi(childCount) greater than Pj(ChildCount) Then
9 Return bestParent « Pj;

10 ElseIf Pi(childcount) lower than Pj(ChildCount) Then
11 Return bestParent « Pi;

12 ElseIf Pi(NeighborCount) great than Pj(NeighborCount) Then
14 Return bestParent « Pj;

15 Else

16 Return bestParent « Pi;

17 EndIf

18 Else

19 Return best Parent « Pi;

20 EndIf

21 End

22 Pi « best Parent

23 Pj « next Parent in Lisﬂ

24 EndFor

25 If myParent not equal Null And bestParent not egaul myParent Then
26 Send the updated DIO;

27 Send No Path DAO to OldParent

28 Else

29 Send the updated DIO;

30 EndIf

31 End
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1 begin

2 For P in candidate Parent List Do

3 bestParent(Pi,Pj)

4 begin

5 IF Pi(Rank) greater than Pj(Rank) Then

6 Return best Parent « Pj;

7 ElseIf Pi(Rank) equal Pj(Rank) Then

8 IF pi(childcount) - pj(childcount) equal |1| Then
9[ myParent = getMyParent();

1@ IF Pi equal myParent

11 Return bestParent « Pi;

12 ElseIf Pj equal myParent

13 Return best Parent « Pj;

14 ElseIf Pi(childCount) greater than Pj(ChildCount)
15 Return bestParent « Pj;

16 Else

17 Return bestParent « Pi;

18 EndIf

19 ElseIF Pi(childCount) greater than Pj(ChildCount) Then
20 Return best Parent « Pj;

21 Else

23 Return best Parent « Pi;

24 Else

25 Return best Parent <« Pi;

26 End

27 Pi « best Parent

28 Pj « next Parent in List

29 EndFor

3@ If myParent not equal Null And bestParent not egaul myParent Then
31 Send the updated DIO;

32 Send No Path DAO to OldParent

33 Else

34 Send the updated DIO;

35 EndIf

26 End

NCOF iuligll aulall Lalith) agll 3.7
Gl DLAL ey dua Laliill gl say AT aag dext desiall A )il )

Ly Caagl) saiall (e
oo sdie N e 5T Gaagl) saiall GEY) Y el ae (<0 ) L
sl G O e e JSh Asial WY1 o sl Sean Y o 2

il
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1 begin

2 For P in Candidate Parent List Do

3 bestParent(Pi,Pj)

4 begin

5 IF Pi(Rank) greater than Pj(Rank) Then

6 IF (Pi(Rank) - Pj(Rank)==2) And (Pj(ChildCount) > Pi(ChildCount)+N) Then
7 Return best Parent « Pi;

8 Else

9 Return best Parent « Pj;

10 End

1 e

26 e

27 Else

28 IF (Pj(Rank) - Pi(Rank)==2) And (Pi(ChildCount) > Pj(ChildCount)+N) Then
29 Return best Parent « Pj;

30 Else

31 Return bhest Parent « Pi;

32 End

33 End

34 Pi ¢ best Parent

35 Pj « next Parent in List

36 EndFor

37 If myParent not equal Null And bestParent not eqaul myParent Then
38 Send the updated DIO;

39 Send No Path DAO to OldParent

49 Else

41 Send the updated DIO;

42 EndIf

43 nd

NCOF alil Jas 4y jh (e apags Jlia 4.7

NCOF pliiicls o Linplyuba! Jlia gy [2] Jiib
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Ba8ally 2 BM\) cLﬁi\ 211 A8UaY DI C_vtu (4)5 (3)} (2) d}\.l;j\ Ui
MRHOF 5 OF(0 ki gll sl oasinls RPL asmsill JoSsis p plasind vie (3
Ll e NCOF,

RPL-OF( alaaiuls o L¥1 siall ULl eDlgind (2) Jsaal)

OF0 |CPU Power |LPM Power|Listen Power | Transmit Power | Total Power
node-2 | 0.331 0.153 0435 0.038 0.957

node-3 | 0368 | 0.52 0.481 0.036 1.037
RPL-MRHOF alasiuly s L) siall 28Uall <Blgind (3) Jsaal

MRHOF [CPU Power [LPM Power|Listen Power| Transmit Power | Total Power
node2 | 0.347 0.153 0.459 0.072 1.031
node-3 04 0.151 0.541 0.217 1.309

RPL-NCOF alainls o LY) siall U oDlgind (4) Jsaal

NCOF [CPU Power|LPM Power|Listen Power | Transmit Power| Total Power
node-2 | 0353 | 0153 0472 0.061 1.039
node-3 | 0372 | 0152 0.482 0.05 1,056

2 Bds:d\) 4:1-1:}_” Jax }._mbl\ (.\\JA.\M\ C_;stu (7)) (6)) (5) d}\d&]\ Ul (pa @
OF(0 bl il aladinly RPL amgll €5 n aladin) xie (3 a8l
Sl e NCOF s MRHOF
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RPL-OF( alasinly e LY) aiall gl aladsiad (5) Jsaad)

Listen Duty Cycle| Transmit Duty Cycle
node-2 0.726 0.072
node-3 0.802 0068

RPL-MRHOF sy s L1 siall sl slasial (6) Jsaa)

Listen Duty Cycle | Transmit Duty Cycle
node-2 | (.76 0.136
node-3 | 0.901 0.409

RPL-NCOF alainls o L) siall ol alasiad (7) Jsaall

Listen Duty Cycle| Transmit Duty Cycle
node-2 0,786 0.115
node-3 0.804 0,094

ool il o RPL JsS 55 50 e l) ol dlia [15]5 [14] JSl) s
sLY) diall il e gl alasiuds d8lall Dl ¢ua e NCOF aaall
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Numerical study to improve performance of flat
plate solar collectors by using fins and baffles and
testing experimentally

* Dr. Adnan Omran
**Dr. Fadi Ali
***Eng. Adel Abd Alrahman

ABSTRACT

this study aims by using computational fluid dynamic CFD technique to
design water-hand-made solar collector and testing it in experimental
way, where achieve appropriate distribution of heat transfer medium
within the collector to perform water heating at solar radiation levels in
the Syrian coast. In the numerical study, the studied domain was divided
into two parts: the fluid (water) and the solid structure of the collector
(@luminum). The numerical study showed that the design of the collector
in the form of a flat box with blades (fins and baffles) integrated with the
absorbing surface contributes significantly to enhancing the heat transfer
from the absorbing surface to the heat transfer medium by increasing the
heat exchange surface and turbulence of flow. where the higher
efficiency for the collector with transverse and longitudinal fins reached
59.6%, while the efficiency was 37.55% for The other designs. on the
other hand, the increase of flow rate of water has significant influence on
the distribution and decrease of heat within the collector. where the heat
of outlet water reached about 320K at 700ml/min of flow, while reached
328K at 300ml/min.

Keywords: heat transfer, CFD, flat plate solar collectors, fins.
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Comparison of surface quality produced
by piercing ST37-2 steel plates with
copper, aluminum and stainless steel
plates.

*Adnan Ali Ahmad **|brahim Soliman Mahmoud  *** Lubna Nadem Hayek

Abstract

Piercing process is one of the widely spread processes in the
industry, where the punching die consists of a punch and a die and
applying a pressure force on the punch in order to obtain the
required holes and thus obtain Pierced sheets used in many fields.
The mechanical properties of the sheet, the dimensions of the
punching mechanism and the type of punching machine are all
factors influencing the quality of the punching surfaces. The height
of the burr and the length of the shear zone are among the most
important criteria in evaluating the quality of surfaces. To achieve
this, the focus in this study was on the clearance factor between the
punch and the die using red copper, aluminum and 304 Stainless
Steel plates, and a comparison was made between them in terms of
value The optimum puncture clearance after the perforation process
was carried out using clearances (5-10-15-20-25%) of plate
thickness. It was found that the optimum clearance was shown as
5% for aluminum, 10% for red copper, and 20% for stainless steel.
The results showed that the optimum clearance value increases with
the increase of the hardness of the perforating metal.

Keywords :
burr- blanking- clearance- die- piercing- Punch
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Technical Engineering.
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Performance analysis of OMA and Non-orthogonal
OMA technologies under Rayleigh channel
conditions.

Abstract:

The increasing demand by mobile communication users (people
and devices)for higher data rates and high-resolution multimedia
services with the need for greater bandwidth, in addition to the
traffic related to the Internet of Things, and what these
requirements call for in terms of power savings, has transformed
the direction of future wireless communications into an exploiting
concept. Resources based on the requested service.

Although OMA offers many advantages in communication
networks, it will not be able to face the massive traffic density
under the conditions of various QoS requirements of users.

Therefore, it isproposed to use NOMA technology depending on
principle the allocation of power depending on the distance
between the users and the base station.

In this article, the performance of NOMA and OMA technologies
was analyzed and compared for three users in terms of BER and
capacity. The performance of NOMA technology under ideal and
non-ideal conditions for SIC algorithm was studied.

Keywords: NOMA, 5G <SIC, Power Allocation, OMA.
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Using a mobile programing agent to
reduce the delay in ad-hoc networks

Abstract:

Wireless sensor networks have played an important role in all areas
of life due to their low cost that most researchers have been able to
use in their studies and research, and the ease of distribution in an

area.

Therefore, the researchers focused on trying to solve the problems
and obstacles that hinder the use of these networks, the most
important of which is the issue of reducing the power consumption

of wireless sensor nodes and reducing the time of data collection.

Therefore, the single mobile group leader method was used,
because it divides the network into a number of groups as in the
LEACH protocol, but differs from it in that the group leader is
mobile while the group leader in the LEACH protocol is fixed in
mode [1].

This study presented a significant decrease in the performance of
wireless sensor nodes, but when the network is dense with nodes, it
is likely that the moving group leader will run out of energy before
the end of his scheduled tour. So that, the research [2] used two
moving cluster leaders inside the cluster collecting sensor data by

Sensing nodes as they move within the cluster in two different
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directions to collect data from all nodes within the cluster to reduce
the time delay caused by the passage of one cluster leader nodes for

all nodes within the network.

Due to the importance of wireless sensor networks, especially in
real-time applications, in this paper we will try to minimize the
time delay by using the mobile client that moves to collect
information from nodes within the coverage area of the access
point. Mobile client software technology has recently emerged and
has been used in several fields, and it is a new technology
characterized by the ability of this client to move from one host to

another within the network.

Key words: Clustering protocols, wireless sensor networks, ad-hoc
networks, and mobile agent.
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